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INOACHUTEJIBHASA 3AIINCKA

IIporpamma o XMMHH Ha YpOBHE OCHOBHOTI'O 00IIEro 00pa3oBaHUs COCTaBI€HA HA OCHOBE TPEOOBaHUM K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus, npeactaBieHHbIx B PI'OC OO0, a Takke Ha OCHOBe (elepabHON padoyeit
MPOrpaMMbl BOCIIUTAHUS U C YY4ETOM KOHIENIMU MpenoaBanus yueOHOro npeaMera « XuMus» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoi
denepanuu.

IIporpamma 1o XxuMuu Aa€T NpeACTaBICHUE O LENAX, oOLel crparernu oOydeHHs, BOCOUTAHUS U Pa3BUTHS OOydaroIUXcs CpeICTBaMU
yuebHOro MpeaMeTa, YyCTAaHAaBJIMBAeT 00sA3aTelbHOE IPEIMETHOE COJAEp)KaHUe, IpPeJyCMaTpUBAeT paclpelesieHue ero Io KijaccaM MU
CTPYKTYpUPOBAHHUE 10 pa3jesaM U TeMaM IPOrpaMMBbl [10 XUMUH, ONPEAEIAeT KOJUUECTBEHHbIE U KaUeCTBEHHBIE XapaKTEPUCTUKU COACPKAHMS,
PEKOMEHIYEeMYIO MOCIIE0BATEILHOCTh N3YUEHHSI XUMHUH C YUETOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JJOTHKH y4eOHOTO Mpolecca,
BO3PACTHBIX OCOOEHHOCTEH O00ydaroUMXcs, ONpenesieT BO3MOXKHOCTH HIpeAMeTa Ul peanu3aluu TpeOOBaHUI K pe3yibTaTaM OCBOEH M
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs, a TakKe TpeOOBaHUH K pe3yibTaTaM 00y4eHUs] XMMUHU Ha
YpOBHE IeNieli M3Y4eHHUsl TpeJMeTa W OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEILHOW AEATENBHOCTH OOYYaIOIIErocs MO OCBOCHHIO YUeOHOTO
CoJIepKaHus.

3HaHUEe XUMMHU CIIY’)KUT OCHOBOH JUIsl (pOpMHUPOBaHMS MHUPOBO33pEHMs OOy4aroIIerocsi, ero MpeJCTaBIeHUH O MaTepUalbHOM E€IMHCTBE
MHpa, BAXKHYIO POJb UIPAIOT (GOPMHUpPYEMbIE XUMUEH MPEICTaBICHUS O B3aUMOIIPEBPAILEHUIX SHEPTUU U 00 IBOJIIOLMM BELIECTB B MPUPOAE, O
MYTAX PELIeHMs] IVI0O0ANBHBIX MPOOJEM YCTOMYMBOIO Pa3BUTHUS UYEIOBEUECTBA — CHIPHEBOW, DHEPIETUYECKOM, NUIINEBOH M HKOJIOTMYECKOU
0e30macHOCTH, TPOOIEeM 3JpaBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealM3allud BO3MOXKHOCTEH Ui caMopa3BUTHS U (HOPMUPOBAHMS KYJAbTYpHl JHUUHOCTH, €€ oOmed U (QyHKIMOHAIbHOU
IPaMOTHOCTH;

BHOCUT BKJIaJ] B (OpPMHUPOBAHME MBIIUIEHHUS M TBOPYECKUX CHOCOOHOCTEH OOY4YaroIIMXCsl, HAaBBIKOB WX CaMOCTOSITEJIbHOM YydeOHOM
NesTeNbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIEI0BATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B MOBCEAHEBHOM >KM3HH, TaK M B MPO(eccCHOoHATbHON
NESTENIHOCTH;

3HAKOMHUT CO CIIeHU(UKON HaydHOTO MBIIIJIEHUS, 3aKJIaJIbIBAET OCHOBBI 1IEJIOCTHOTO B3IJIsJa HA €JUHCTBO IMPUPOJIbI U YEIIOBEKA, SBIISETCS
OTBETCTBEHHBIM 3TalloM B (POPMHPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00y4aIoLUXCs;

COCcOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHSI K €CTECTBEHHO--HAYUHBIM 3HAHUSM, K IPUPOJIE, K YeJIOBEKY, BHOCUT CBOW BKJIa/1 B
HKOJIOTHYECKOE 00pa3oBaHue 00YJaOLIHXCS.

JlanHble HampaBieHHs B OOyYEeHHMM XUMHUU OOECHeunBaloTCs Crenu(UKond cojep)kaHusi y4dyeOHOro IpeaMeTa, KOTOpPBIH sBiseTcs
Mearornyecky alalTHPOBaHHBIM OTpakKeHHEeM 0a30BOI HAYKH XMMHH Ha ONpeIeIEHHOM dTare €€ pa3BUTHS.



Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIero oOpa3oBaHMs OPUEHTHPOBAH HA OCBOCHHE OOYYAIOMIMMUCS CHCTEMBI INE€PBOHAYATBHBIX
MOHATUM XMMHUH, OCHOB HEOPIraHUYECKON XUMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYMMBbIX ITOHATHI OPraHU4EeCKONW XUMHH.

CrpykTypa coaepKaHusi INporpaMMmbl 0 XHMHUHM CGHOPMHpPOBAaHA Ha OCHOBE CHCTEMHOro mnoaxojga k e€ wusydeHuto. CopeprkaHue
CKJIaJIbIBACTCS U3 CHUCTEMBI MOHATHUI O XMMHYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI HMOHATHH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OPTaHHM30BaHbI [10 IIPUHIUITY [TOCJIEA0BATEIBHOIO PA3BUTHS 3HAHUHA Ha OCHOBE TEOPETUYECKUX IIPEICTABICHUNA PA3HOIO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YY€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunonnueckoro 3akoHna J[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUs O CTPOCHUH aTOMa U XUMHUYECKOU CBS3H;

— MPEICTaBICHUH 00 AJIEKTPOIUTHIECKON JUCCOIMALIMH BELIECTB B PACTBOpAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE SMIIMPUUECKHU MOJTYYEHHBIX U OCMBICICHHBIX (PaKTOB, Pa3BUBAOTCS [1OCIIEI0BATEIbHO
OT OJIHOTO YPOBHSl K JAPYrOMY, BBINOJHSAS (PYHKUUU OOBSICHEHUS U HPOTHO3UPOBAHUS CBOICTB, CTPOEHMS U BO3MOXKHOCTEH HPAaKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHme mporpaMmbl 0 XUMHH CITOCOOCTBYET (HOPMUPOBAHMIO MPEICTABICHHUS O XMMUYECKON COCTABIISIONICH HAyYHOH KapTHHBI MUpa B
JIOTUKE €€ CUCTEMHOH IPUPOABI, IEHHOCTHOTO OTHOUICHMSI K HAYYHOMY 3HAHHIO U METOJlaM I03HaHUs B Hayke. M3ydeHne XUMHH IPOUCXOIHUT C
IIPUBJICUEHUEM 3HAHUH 13 paHee U3yUeHHBIX Y4eOHBIX MpeaMeToB: «OKpykaromuil Mup», «buonorus. 5—7 knaceel» U «Pu3nka. 7 Kiacey.

[Ipy u3ydeHMM XUMHM MPOUCXOJUT (POPMHpPOBAHHE 3HAHUW OCHOB XMMHYECKOM HAyKHM Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAaHMS,
MPAKTUYECKON JIEATETPHOCTH YeJOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYNbTYphL. 3amada ydeOHOTO MpeaMeTra COCTOUT B
(hOpMHUPOBAHNUY CHCTEMBI XMMUYECKUX 3HAHUN — BOKHEUIINX (haKTOB, TOHATHH, 3aKOHOB ¥ TEOPETHYECKUX MOJOKEHUHN, TOCTYITHBIX 0000IIECHHIHA
MHUPOBO33PEHUYECKOI0 XapaKkTepa, si3plka HayKH, B IPUOOIIEHNN K HayYHBbIM METOAAaM MO3HAHMS MPH U3yYEHUH BEUIECTB U XUMHUYECKUX PEaKIHi,
B (OPMHMPOBAHMM M PA3BUTUU I103HABATEIbHBIX YMEHUM W MX MNPUMEHEHMM B Y4e€OHO-IIO3HABATEIbHOM M yueOHO-HCCIEeN0BATENbCKON
NesITeIbHOCTH, OCBOEHUU TPaBUJI 0€3011acCHOr0 OOpaIeHHsI ¢ BELIECTBAMU B IOBCEAHEBHOMN KU3HU.

[Ipu u3yyeHnr XUMUHU Ha YpOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs Ba)KHOE 3HAUEHHE NTPUOOPETN TaKUE 11€TH, KaK:

— (popMHpOBaHUE MHTEIUIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPHHSITHIO
peleHuii, CIocoOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM )KU3HU;

— HaNpaBJIEHHOCTh OOyuYEHHUs Ha CHCTEMAaTHYEeCKOe MPHOOIIeHHE OOydYarolUXCsl K CAMOCTOATEIbHOW IMO3HABAaTEIbHON NEATEIbHOCTH,
Hay4YHbIM METO/1aM MO3HaHUSs, POPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUU;

— obecriedeHne YCJIOBUHM, CIIOCOOCTBYIOIIMX TNPHOOPETEHHIO OOYYAIOIIMMHUCS OIbITa Pa3sHOOOPAa3HOM JAeATEIbHOCTH, MO3HAHUS U
CaMOTIO3HaHUS, KJIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMH ), IMEIOIUX YHUBEPCATbHOE 3HAUYCHHE JJISl PA3JIMUHBIX BUJIOB JESTEIHHOCTH;



— (hopmupoBaHue 00IICH PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCIIE YMEHUI OOBSCHATH U OICHUBATH SBICHUS
OKPY>KaIOIlIer0 MUpPa, UCIIONb3Yys 3HAHMS U ONBIT, OJyYEHHbIC MIPU U3yYECHUH XUMUH, MPUMEHATh UX MPHU PEUIeHUH MpoOjIeM B MOBCETHEBHOM

KU3HU U TPYJIOBOH JESITEIBHOCTH;
— (¢opMupoBaHHE Y OOYyYaIOIMUXCS TYMAHHCTUYCCKUX OTHOIICHWH, MOHUMAHHS I[CHHOCTH XHMHUYECKUX 3HAHUH s BhIPaOOTKH

IKOJIOTHYECKH IIeJIECO00Pa3HOr0 TOBEICHUSI B OBITY W TPYIOBOW JAEATEILHOCTH B IEISX COXPAHEHHUS CBOETO 3J0POBBS M OKpYKAOIIEH
MIPUPOJIHON Cpebl;
— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIK U CAMOBOCHUTAHHMIO HAa OCHOBE YCBOGHHS OOIICYEIOBEYECKUX

[IEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MPO(dUIIs U HANPaBIEHHOCTH JaJIbHEHIIIEro 00y4eHusl.
OO11ee 9rciio 9acoB, OTBEACHHBIX JIJIS U3YYCHUS XMMUU Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus, coctapiseT 136 yacoB: B 8 kinacce —

68 yacoB (2 vyaca B Hezieqto), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).



COJEPXAHUME YYEBHOI'O ITPEIMETA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUU B KHU3HU YeIOBEKa. XMMHUS B cUCTeMe HayK. Tena u BemecTBa. GrU3nyYecKUe CBOMCTBA BEIIECTB. ATperarnoe
cocrosiHue BelecTB. [loHaTHE 0 MeTo/1aX Mo3HaHUs B XUMUU. YucThie BeniecTBa U cMecH. CiocoObl pa3ieieHus cMecei.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEHTbl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie U Cl0KHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE
YUCHHE.

Xumuyeckas Gopmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBa cocTaBa BemlecTB. OTHOCHUTENbHAs] aTOMHAs
Macca. OTHOCUTENbHAs MOJIEKYJIsIpHasl Macca. MaccoBast 10J11 XUMUYECKOIO 3JIEMEHTA B COEIMHEHUH.

Kommuecto Bemecrsa. Moib. MoisipHas macca. B3auMOoCBsA3b KOJIMYECTBA, MAaCChl U YKCJIa CTPYKTYPHBIX €IMHHUIL BelecTsa. Pacyérsl nmo
dbopMyliaM XHMHYECKUX COSTHHCHUM.

Pu3nuecKrue 1 XMMUYECKHE SIBJICHUSA. XUMHUYECKasl peakius U e€ NpU3HaKU. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XMMUUYECKUE YPABHEHUSI.
Krnaccudukanusa XuMHUeCKUX peakiuid (COeMHEeHHUs, pa3I0KEeHUs, 3aMeIlIeHUs, 00MEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYAOMW, MpaBUiiaMyd paboOTHl B jabopaTopuu W mpuéMaMu OOpaileHus ¢ JadopaTOpHBIM 000PYIOBAaHUEM,
M3Y4YEeHHE M OMHcaHue (PU3NYECKUX CBOWCTB OOpPa3IlOB HEOPTaHWYECKUX BEIIECTB, HaOMIOAeHHE (U3NYecKHX (IJIaBJICHHWE BOCKA, TasHUE JIbJa,
pacThpaHue caxapa B CTYyNKe, KHUIEHHEe W KOHACHCAllUs BOABI) M XUMHYECKHX (TOpEeHHE CBEYd, MpPOKaJIMBAaHHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHICTBUE MeJa C KUCJIOTOW) SIBIIEHWU, HAOJIOJCHUE W OINKCAHME MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasiiokeHue caxapa,
B3aUMOJICHICTBUE CEPHON KHUCJIOTHI C XJIOpHAOM Oapusi, pasioxkeHue rugapokcuaa menu (II) mpu HarpeBaHwu, B3aUMOJCUCTBHE Keje3a C
pactBopom conu Meau (II), mzydyenue cmocoOOB pasfeneHus CMeceil: C MOMOINbI0 MarHuTa, (pUIbLTPOBaHWE, BBIMAPUBAHHUE, TUCTHILISAIUA,
xpomaTtorpadusi, mpoBeIeHNE OYUCTKH MTOBAPEHHON COJIM, HAOMIOICHNE U OMMCaHUe Pe3yIbTaTOB MPOBEICHHUS OMBITA, UILTIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUs MacChl, CO3/IaHNE MOJIENeH MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Ba:kneiiniue npeacTaBuTe Il HEOPraHUYECKUX BellleCTB

Boznyx — cmech razoB. CoctaB Bo3nyxa. Kuciopoa — aneMeHT u mpocToe BemecTBo. HaxoxkieHue Kuciopoaa B npupoae, Gusndeckue u
XUMHUYECKHe CBoiicTBa (peakiuu ropeHusi). Okcunsl. [Ipumenenue kuciopona. CrocoObl TOMydeHHS KHUCIOpoAa B Jaboparopuu u
npomsinieHHOCTH. KpyroBopoT kuciopoaa B mpupoe. O30H — autoTpoIiHass MOAUGUKAIUS KHCIOPOIa.

TennoBoi >ppeKkT XUMUIECKON peaKIiK, TEPMOXUMHUIYECKHE YPaBHEHUS, IK30- U IHAOTEPMUUYECKHUE pEaKIu. TOMINBO: yrojib U METaH.
3arpsi3HeHue BO3AyXa, yCHIEHUE MTapHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIOA.



Bomopon — snemeHT M mpoctoe BemiecTBO. HaxoskaeHuwe Bojopoia B Mpupoje, (pU3HUECKHe W XUMHUECKHE CBOMCTBA, MPHMEHEHHE,
crnoco0b! noay4yeHus. Kucnotel u comu.

MosnsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUYECKUM YPaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boja kak pactBopureins. PacTBopel. HacklleHHbIE M HEHACBIIEHHBIE PACTBOPHI. PaCTBOpUMOCTH BELIECTB B
Bozie. MaccoBast 1015 BellecTBa B pacTBOpe. XMMHMUYECKHUE CBOMCTBa BoAbl. OcHOBaHMA. Poib pacTBOpOB B MPUPOJE M B KU3HU YEIIOBEKA.
Kpyrosopot Bozs!l B ipupoie. 3arpsA3HeHUE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOL.

Knaccupukanus Heopranmdeckux coeauHeHuil. Oxcunpl. Knaccuduxauus okcumoB: coneoOpasyromue (OCHOBHBIE, KHCIIOTHBIE,
amdoTepHbIe) 1 HeconeoOpazyronme. Homenknarypa okcuaoB. dusznyeckre 1 XMMUYECKHE CBOMCTBA OKCHIOB. [lomyyeHne okcuIoB.

OcnoBanwust. Kiaccudukanus ocHOBaHUH: MIETOYN M HEPACTBOPUMbIE OcHOBaHUs. HoMeHkaTypa ocHOBaHMH. PU3NYECKHe U XUMUYECKUE
cBOlcTBa OCHOBaHUM. [loyuenue ocHoBaHMiA.

Kucnorsl. Knaccuduxauus xkucnor. Homenknarypa kucinor. Puzndyeckue 1 XMMUYECKHe CBOWCTBA KUCIOT. Psin aktuBHOCTH Metanios H.
H. bekeroBa. [lonydyeHue KuCior.

Comu. Homenknatypa coseit. @uznueckune 1 XMuMUYECKHre cBoicTBa coseil. [lomyuenue coneil.

I'enernueckas CBA3b MEXKAY KJIaCCAMH HEOPraHMYECKUX COCIUHEHHM.

Xumuueckuii s3xcnepumenm:

Ka4eCTBEHHOE OTpE/ICTICHUE CO/ICPKaHMsl KUCIOPo/Ia B BO3AyXe, MOJydyeHHe, cOOMpaHue, paclio3HaBaHUE U M3YUYEHHE CBOWCTB KHCIOPOAA,
HaOJIOICHNEe B3aMMOJICHCTBHS BEIIECTB C KHCIOPOJIOM M YCJIOBUS BO3HHUKHOBEHHS W MpPEKpalleHUs TopeHus (Tmoxkapa), O3HAKOMJICHHE C
o0Opa3llaMu OKCHJOB M OIMCAaHME WX CBOMCTB, IOJy4YeHHE, COOHMpaHHe, pPAcIO3HaBaHWE W H3Y4YCHHE CBOICTB Boxopona (TOpeHue),
B3auMo/ieficTBHe BojlopoJia ¢ okcuioM Meau (II) (Bo3MoKHO MCTONb30BaHUE BUIEOMATEpHalIOB), Ha0I0IeHHEe 00pa310B BEIIECTB KOJIMUECTBOM |
MOJIb, HCCIJIEZIOBAaHUE OCOOEHHOCTEH PpAcCTBOPEHMs BEIIECTB C pPa3IMYHOM pPacTBOPUMOCTBIO, MPHUTOTOBJIEHUE PACTBOPOB C OINpPEAeIEHHOM
MaccoBOW J0J€il pacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBUE BOJBl C MeTaUlaMHM (HaTpueM U KajiblKeM) (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), UCCIIEIOBaHNE 00pa3lloB HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJAEHUE U3MEHEHHUS] OKPAaCKU MHAMKATOPOB B
pacTBOpax KHCJIOT M Ieioded, u3ydeHue B3zaumozencTBus okcuaa meau (II) ¢ pacTBOpoM cepHOM KHCIOTBI, KUCIOT ¢ METaljaMM, peakuui
HEUTpaIu3aluy, I[IOJIyYeHUE HEpPacCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTajula JpyrdM M3 pacTBopa COJIM, pELIEHUE
JKCIIEPUMEHTAIIBHBIX 337a4 110 TeMe «BakHenme Ki1accsl HEOPraHUYECKUX COSAUHEHUIN.

I[epuoanueckuii 3axkon u [lepuoanueckas cucrema xummuieckux djaemMeHToB /. U. MenaesieeBa. CTpoeHnue aToMoB. XuMU4ecKast
cBfA3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHBIC PEAKIMHT

IlepBble MOMBITKH KJIacCU(UKALUN XUMUYECKHX 3JeMEHTOB. [IOHATHE O Tpynmax CXOIHBIX JIEMEHTOB (ILETOYHbIE U IIEI0YHO3EMENbHbIE
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.



Ilepnoanueckuii 3akoH. Ilepuoanueckas cucrema xumudeckux 3nemeHToB [[. M. MenneneeBa. KopoTkoneprnoaHas v AITMHHONIEPUOIHAS
dbopwmel [leprnonnueckoii cucteMbl xuMudeckux 3eMenToB JI. Y. Menaeneesa. [lepuonbl u rpymnmbl. @U3HYEeCKU CMBICI MOPSIKOBOIO HOMEDPA,
HOMEPOB MEPUOa U IPYMNIbI FJIEMEHTA.

Crpoenne atromoB. CoctaB aToMHBIX siep. M3orombl. DnexTponbl. CTpoeHHE 3JEKTPOHHBIX 000J0YEK aTOMOB IMEpBBIX 20 XMMHUYECKHX
anemeHToB llepuonnueckon cucremsl /. M. MengeneeBa. XapakTEpUCTUKA XMMHYECKOrO 3JIEMEHTA IO €ro mnojoxeHuto B llepronnueckon
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XMUMHYECKHUX 3JIEMEHTOB, METAUIMYECKUX M HEMETAaUIMYECKUX CBOWCTB IO TPYIIaM U
epuoaaMm.

3nauenue Ilepuognueckoro 3axkoHa u Ilepuoauueckoil CUCTEMBl XMMHUYECKHMX 3JIEMEHTOB JUIsl pa3BUTHS Hayku M npaktuku. . .
MeneneeB — y4€HbIA U IPaKJaHUH.

Xumunyeckas cBsi3b. KoBajeHTHas (MONspHAs U HEMOJISIPHAs) CBA3b. DJNEKTPOOTPHUIIATEILHOCTh XUMUUYECKUX 3JIEMEHTOB. FIOHHas CBA3b.

Crenenp oxucieHus. OKHUCINUTEIbHO--BOCCTAHOBUTENbHbIE peakuuu. [Ipoueccel oOkucieHuss U BoccTaHOBIeHUS. OKUCIUTENN U
BOCCTAaHOBUTEIH.

Xumuueckuii s3xcnepumenm:

M3y4eHHe 00pa3lioB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOICHCTBHE THAPOKCUIA IIMHKA C PACTBOPAMHU KHUCIIOT U LIEJI0OUe, IPOBECHHE
OTIBITOB, WUTFOCTPUPYIOLINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (frOpeHne, peakliuy pas3iokKeHUsl, COETUHEHUS).

Meoswcnpeomemmnnie ceasu

Peanu3zanust MEXIpEeIMETHBIX CBSA3€H NMPU M3YYEHUHM XMMHH B § KJIacce OCYILECTBISETCS Yepe3 MCIONIb30BaHUE KaK OOIIMX €CTECTBEHHO-
-HayYHBIX MMOHATUMN, TaK U MOHATUHN, ABISIOIIMNXCA CUCTEMHBIMU ISl OTAENBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO IIMKJIA.

OOm1re ecTecTBEHHO--HayuyHble MOHATHUS: HAy4HbIM (pakT, rumoresa, Teopus, 3aKOH, aHAJIU3, CHHTE3, KIacCU(UKAIM, NEePUOJIUIHOCTD,
Ha0Jt0/IeHNE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHNUE, MOJIEIIb, IBJICHHE.

®dusuka: MaTepus, aTOM, DJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJHUJ, WU30TOIbI, PaJMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUECKUN 3aps,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHME BEIIECTBa, ra3, (pu3nueckue BeIMUUHbI, €AUHHUIIBI H3MEPEHUs, KOCMOC, TIaHeThI, 3BE3/1b1, CoHIIE.

buonorus: porocunTes, pixanue, ouocgepa.

['eorpadus: armocdepa, runpocdepa, MUHEpPaJIbl, TOPHBIE TTOPOJIbI, TTOJIE3HBIE UCKOTIAEMbIe, TOTUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peaKust

Ilepuognueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux ayeMeHToB J[. M. MenpeneeBa. CtpoeHne aTomMoB. 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB XMMMYECKHX 3JEMEHTOB MEpPBbIX TPEX MEPUOIOB, KalMsl, KaJbIUs U UX COECIUHEHUN B COOTBETCTBUU C IOJIOKEHHEM
31eMeHTOB B [leproanyeckoil cucteMe U CTPOCHUEM UX aTOMOB.



CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCHUMOCTh CBOMCTB BeIIeCTBa OT THIA
KPUCTAJLINYECKON PEIIETKU U BUAA XUMUYECKOU CBS3H.

Knaccugukanus 1 HOMEHKIAaTypa HEOPraHMYECKHMX BELIeCTB. XHMMHUYECKHE CBOWCTBA BELIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kiaccam
HEOPraHUYECKUX COECAUHEHUN, TeHETUYECKasl CBSI3b HEOPraHUUECKHUX BEILECTB.

Knaccuukanus XuMUYeCKUX peakIfii Mo pa3IuyHbIM IpU3HaKaM (10 YKCIY U COCTaBy YYaCTBYIOLIMX B PEAKIIMU BEIIECTB, 110 TEIJIOBOMY
3pdeKTy, MO HU3MEHEHMIO CTENEeHEeH OKHCICHHMS XHUMMYECKHX OJJIEMEHTOB, 10 OOpaTUMOCTHM, IO Y4YacTHIO KaTajau3aTopa). OK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHAE yPaBHEHUS.

[TonaTue o ckopocT XuMHUECKOi peakuuu. [Tonsartue 06 0OpaTUMBIX 1 HEOOPATHMBIX XUMHUYECKUX peakuusx. [[oHATHEe O TOMOT€HHBIX U
rereporeHHbIx peakuusx. Ilonarue o karanuze. [lonsarue o xumuueckoM paBHOBeCUU. PaKTOPBI, BIUSAIOLIME HA CKOPOCTh XUMUUYECKON pEeaklMK U
I10JIO)KEHHE XMMHUYECKOTO PAaBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE  PEAKLUHU, 3JIEKTPOHHBIH OalaHC OKMUCIMTEIbHO-BOCCTAHOBUTENBHONW peakuuu. CocraBieHue
YpaBHEHHI OKHCIUTEIHHO--BOCCTAHOBUTEIBHBIX PEAKIIMI C MCTIOIB30BAHUEM METOIa AIEKTPOHHOTO OajaHca.

Teopust 37IEKTPOIUTHUECKON JUCCOLMALUHU. DJIEKTPOJIMTHI U HEAEKTPOIUThl. KaTnoHsl, aHMOHBL. MexaHU3M JUCCOLUAIMKM BEIIECTB C
pa3IUYHBIMHU BUJAMH XUMUYECKOH cBsi3u. CreneHp aucconuannu. CUIbHBIE U CI1a0ble 3JEKTPOIUTHI.

Peakiun moHHOro obMeHa. YcCioBHS NPOTEKAaHUS PeaKklUUil MOHHOTO OOMEHa, MOJHbIE M COKpAalIEHHBIE MOHHBIC YpaBHEHHS pPEaKLui.
CBolicTBa KHCJIOT, OCHOBAaHMM M COJI€Ml B CBETE MPEJCTABICHUN OO0 3JEKTPOJUTHUECKON auccouuanuu. KadecTBeHHblE peaklUyd Ha HOHBI
[TonsiTE O THAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJIEJISIMU KPHUCTAIMYECKUX PEIIETOK HEOPraHMYECKUX BEUIECTB — METAIJIOB W HeMeTalsioB (Tpadura M anmasa),
CJIOKHBIX BEIIECTB (XJOpHUIa HATpHs), MCCIEIOBaHUE 3aBHCUMOCTH CKOPOCTHM XMMHUYECKON peaklUuu OT BO3IACUCTBUS PA3IUYHBIX (DAaKTOPOB,
HCCJIEIOBaHKE AJIEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIIecca IUCCOIMAIMU KUCIIOT, HIeJIouel U cosel (BO3MOYXKHO UCIOJIb30BaHUE BHUJIEO
MaTepuasoB), IPOBEJEHHUE ONBITOB, WILTIOCTPUPYIOMIUX IPU3HAKU IPOTEKAHUS PEaKIMii HOHHOro oOMeHa (00pa3oBaHUE OCajKa, BbIJIEICHUE ra3a,
0o0pa3oBaHNE BOJIbl), ONBITOB, WUTIOCTPHPYIOLIUX NPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKIHMi (FOpeHHe, PEeakUHUU pa3iokeHus,
COEMHEHMS ), PACTIO3HABAHNE HEOPTAHUYECKUX BEILECTB C IIOMOIIBIO KAUECTBEHHBIX PEAKIIMHA HA MOHBI, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTtayuibl 1 MX coeIMHEHUSA

OOmias xapakrepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble CTeneHU okuciaeHus. CTpoeHune U (QU3NUECKHe
CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUECKUE CBOMCTBA HA MPUMEpe XJI0pa (B3auMOJICHCTBHE ¢ METalIaMH, HEMETaJUIaMU, ILEI0YaMu).
Xnoposogopoa. ComnsiHast KUCI0Ta, XMMUUECKHE CBOMCTBA, MOIy4YeHNE, IPUMEHEHME. [[eficTBUE XI0pa U XJI0POBOJOPO/Ia HA OPraHU3M YeJIOBEKA.
Baxuerime Xaopuabl U UX HAX0XKACHUE B MPUPOJIE.



OOmast xapakrepuctuka syeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOSHHMsS aTOMOB, XapaKTepHbIE CTeneHH okucieHus. CTpoeHue u
¢bu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/a U cepbl. AJJIOTPONHBIE MOAU(PHUKAIIUN KUCIOPOAa U Cepbl. XUMUYECKHE CBOICTBA CEpHI.
CepoBogopos, cTpoeHue, (pu3nueckue U XUMHYecKue cBOMCTBA. OKCHUIBI Cepbl KaK MPEICTaBUTENM KUCIOTHBIX OKcHUIoB. CepHas KHCIOTa,
(du3HUeCKre U XUMUYECKHE CBOMCTBA (00IMe KaK MPEICTAaBUTEINS Kiacca KUCIIOT U crienpuyeckue). XUMHUECKUE PEaKIH, JICKAIINEe B OCHOBE
MPOMBIIIICHHOTO CIOco0a MONy4eHus] cepHON KHUCHOTHL. IlpumeHenne cepHod KuciaoThl. Conu CepHON KHUCIOTHI, KAUeCTBECHHAs PEaKIHs Ha
cyibdaT-uoH. Haxoxienue cepsl U €€ COeqUHEHHI B Ipupojie. XUMUYECKOE 3arpsi3HeHUE OKPYKAIOIIeH Cpelibl COEAMHEHUSIMHU Cepbl (KUCIOTHBIE
TOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeA0TBpAaIlCHUSI.

OOmasi xapakTepucThka OJJIeMEeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOSHHUS AaTOMOB, XapaKTepHBIC CTCIEHH OKHUCICHUSA. A30T,
pacrpocTpaHeHHe B MpUpoJe, GU3NYECKHe U XUMHUYEeCKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero (U3NYecKue U XUMHUYECKHUE
CBOICTBa, MonyyeHue u npuMenenue. Conu aMMoHHMs, UX (PU3UYECKUE U XUMHUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha HOHbI
aMMOHHUA. A30THas KUCJIOTA, €€ mojlyueHue, Gu3ndecKkue 1 XuMU4Yeckie cBoicTBa (00I1Ire Kak MPeACTaBUTENS Kacca KUCIOT U celupudecKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHMS B KayeCTBE MMHEPAIbHBIX YA0OpeHui. XUMHUECKOe 3arpsA3HEHHE OKpYXKaIoLel cpezbl
COCIMHEHUSAMH a30Ta (KHCIOTHBIC O, 3arpsi3HEHUE BO3/yXa, MOYBBI U BOJM0EMOB). Docdop, amrorponHbie Momudukanuu docdopa,
¢busznueckue u xummuueckue cpoiictBa. Okcun ¢ocdopa (V) u docdopnas kucnora, pusnmueckue U XUMUYECKHE CBONCTBA, IMOIYYCHHUE.
Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX YA0OPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB IVA-rpynmnbel. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHs. YTIepoJ,
QJUIOTPOIIHbIE MOJU(UKAIIUK, PACIpPOCTpaHEHHUE B MpUpoje, (U3MUECKHE W XUMHYECKHE CBoWcTBa. AjcopbOmus. Kpyrosopor yriepona B
npuposae. Okcunabl yriepoja, UX (U3NYECKHEe U XUMHUYECKHE CBOMCTBA, JEHCTBUE HA HKUBBIE OPraHU3MBbI, IOJyYE€HUE U IPUMEHEHHUE.
DKosornyeckue npobiemsl, CBA3aHHbIe ¢ okcuoM yrieposa (IV), runoresa rinodanbHOro NOTEIICHUs KIUMaTa, MapHUKOBBIN 3¢ (dekT. YroabHas
KucIoTa M e€ coimu, uX (U3MYecKHMe M XMMUYECKHe CBOWCTBa, MOJy4deHHE M NpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI
Hcnonb3oBanne kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH M CETLCKOM XO035HCTBE.

[lepBoHayanbHbIEe MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COEJUHEHUSX yriepojaa (MeTaH, 3TaH, STWIEH, alleTWJIEH, 3TaHOJI,
TJIMLEPUH, YKCYCHast KucioTa). [IpupoiHble HICTOUHUKU YIIIEBOJOPOOB (Yrob, IPUPOAHBIN ra3, HeQTh), MPOIYKTHl UX NepepadoTKu (OEH3UH ),
UX pOJib B OBITY U MPOMBIIIIEHHOCTH. [IoHATHE 0 OMOJIOrMUeCKH BaXKHBIX BEILECTBAX: )KUpax, Oenkax, yriaeBoJax — ¥ UX pOJIU B )KU3HU YeJIOBEKa.
MatepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢pusndeckre 1 XuMHU4ECKHE CBOMCTBA, MOTy4YeHHe U puMeHeHne. CoelMHeHns KpeMHus B npupoje. O01iue npeacTaBieHus
00 okcuzae kpemuus (IV) u kpemuHueBoil kuciore. CHIMKaThl, UX UCHOJIb30BAHUE B OBITY, B NMPOMBIIUIEHHOCTH. BaxkHeilne CTpouTenbHbIe
MaTepuaibl: KepaMuKa, CTEKJO, IIeMEHT, OeToH, jkene300eToH. IIpobimembl 0e30macHOro HMCMONIb30BAHUS CTPOUTEIBHBIX MaTepHalioB B
MOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:



W3Yy4YeHHE OOpa3I[0OB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSHOW KHCIOTHI, TIPOBEJACHHE KAYECTBEHHBIX PEAKIUN Ha XJIOPUA-HOHBI U
HaOII0/IeHNe TPU3HAKOB UX MPOTEKaHUS, OMBITHI, OTpaxaronue GU3n4eckrue U XMMHUYECKHEe CBOMCTBA raJIOTE€HOB M MX COEIUHEHUI (BO3ZMOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpUANIOB), O3HAKOMJIEHHE C oOOpasllaMd XJIOpPHAOB (TaJIOTEHUOB), O3HAKOMJICHHME C oOpasuamu cepbl U €€
COCUHEHUSAMH  (BO3MOXKHO  WCIOJB30BAaHHE BHUICOMATEpHANOB), HAONIOJCHUWE TMpolecca OOyrnuBaHUs caxapa TIOj JICWCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3y4eHUE XUMUYECKUX CBOUCTB pa30aBICHHON CEPHON KHCIIOTHI, IPOBEACHNE KaYeCTBEHHON PEaKIny Ha
cyiabhaT-uoH M HaAOMIOJeHUE MpH3HaKa e€ MpOTeKaHUs, O3HAKOMJIEHHE C (M3MUYECKUMU CBOMCTBaMU a30Ta, ¢gocdopa U HUX COEAUHEHUN
(BO3MOXKHO HCIIOJIb30BaHUE BHAEOMATEpUANIOB), 0OpazliaMu a30THBIX U (QochopHBIX ynoOpeHuil, moiydyeHue, coOMpaHue, pacro3HaBaHUE U
M3YYCHHE CBOMCTB aMMHaKa, MPOBEJACHHE KAYSCTBEHHBIX pEaKIuii HA MOH aMMOHHS W (ochaT-uoH W H3ydCHHE MPU3HAKOB WX MPOTCKAHWS,
B3aUMOJICHCTBUE KOHILIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeEIbi0 (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), H3yYEHHE MOJIeeH
KPUCTAINIMYECKUX PEMIETOK anMmasa, rpadura, QymnepeHa, 03HAKOMIIEHHE C MPOLIECCOM aJCOPOIMU PACTBOPEHHBIX BEUIECTB AaKTUBHUPOBAHHBIM
yraéM U yCTPOHCTBOM MPOTHBOTra3a, MojlyueHue, COOMpaHue, paclio3HaBaHue U U3YYeHHUE CBOMCTB YIJIEKUCIIOrO ra3a, MpPOBEACHHE KaueCTBEHHBIX
peakuuii Ha KapOOHAT W CUIIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHMSI, O3HAKOMJICHHE C MPOAYKIMEH CHIMKATHON MPOMBIILIEHHOCTH,
peLICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxxHenIre HeMETauIbl U UX COCIMHEHUS.

MeTtaJuibl M UX COeIMHEHUS

OO0mias xapaKTepUCTHUKAa XMMHUYECKHUX AJIEMEHTOB — META/UIOB Ha OCHOBAaHHMM HX MOJIOKeHUs B llepuoanueckoil cucreMe XUMHUYECKHX
anemenToB JI. 1. MenneneeBa u crpoenust aromoB. CTpoeHne MeTauioB. MeTtandeckasi CBsi3b M METAJUTMYECKass KPUCTAIUTNYECKAs PeIéTKa.
DNCKTPOXUMHUYCCKHNA Psi/I HANPSOHKCHUA MeTauioB. DU3MYECKUe W XUMHUYECKHE CBOWMCTBAa MeTayuioB. OOmme crocoObl MOTYYCHHS METAJUIOB.
[lonsiTe O KOpPpPO3UM METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT Koppo3uu. CmiiaBbl (CTallb, YYT'yH, AIOPAJIOMUHUMN, OpoH3a) U HX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[llenounble Meramnel: nosiokeHue B Ilepuommueckoit cucreme xumudeckux sneMeHToB . M. MenzaeneeBa, cTpoeHHE HX aTOMOB,
HaxoXJeHue B mpupoje. Puznveckne M XUMUUYECKHE CBOMCTBA (Ha mpumepe HaTpuss W Kamus). OKCHABI M TUAPOKCHABI HATPHS U KaJlUs.
[IpruMeHeHne MEeT0YHbIX METAINIOB U X COCIMHEHUN.

[IlemoyHO3EMENBHBIE METAUIBI MAarHUM U KaJIbIMU: NoJIokeHue B llepuoanueckon cucremMe xumuuyeckux sneMeHtoB JI. M. Menpaeneesa,
CTPOEHUE UX aTOMOB, HaxOXJeHUe B mpupojae. PuU3nuecKkue U XMMUYECKHE CBOWMCTBA MarHus W Kaiblusd. BakHelllne cOeIMHEHMS KanbLus
(okeun, rugpokcu;, conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunmil: nosioxenue B I[lepumoandeckor cucreme xumuueckux sieMeHToB [[. M. MeHneneeBa, CTpoe€HHE aTOMa, HaXOXKJICHHE B
npupojae. Pu3ndeckre U XUMHUECKHUEe CBOMCTBA amoMUHUSA. AMGBOTEpHBIE CBOMCTBA OKCHA M THAPOKCUAA aTFOMUHHUS.

Kenezo: nonoxenue B Ilepuognueckoit cucteme xumudeckux anemeHtoB . . MenaeneeBa, CTpoeHHE aToMa, HaXOXKJIEHUE B MPUPOJIE.
dusnyueckre 1 XUMUIECKHE CBOMCTBA kele3a. OKCuIbl, THAPOKCH B U comu xene3a (I1) u sxenesa (I1I), ux cocraB, CBOMCTBA M TIOJTyYCHHE.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHHE ¢ 00pa3laMM METaJIOB U CIUIaBOB, UX (PM3UUYECKUMHU CBOMCTBAMH, H3yYCHHE PE3yJIbTATOB KOPPO3UH METAIUIOB (BO3MOXKHO
UCIOJIb30BAaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJCHCTBUSA OKCUAA KaJlblUsl U HATpUs C BOAOM (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), MCCIEJOBAHUE CBOMCTB JKECTKOW BOJBI, Ipollecca TOPEHUs JKele3a B KHUCIOpoAe (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), IPU3HAKOB ITPOTEKAHNUS KAaYECTBEHHBIX PEAKIMI HA MOHBI: MarHus, KalblMs, aAIIOMUHMS, IUHKA, xkene3a (1) u xenesa (IID),
menu (II), mabmrogeHne W omMCcaHWE MPOIECCOB OKPAIIMBAHUS IJIAMEHM WOHAMH HATpUs, Kalus M Kajdblus (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB), UCCIIeI0BaHUE aM(OTEPHBIX CBOMCTB I'MAPOKCH]IA AIFOMUHUS U THAPOKCHIA IUHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a7a4 10
TeMe «BakHelne MeTasulbl U UX COSIUHECHUD.

XumMus ¥ OKpy:Kaomas cpeaa

BemectBa u MaTepuainbl B IOBCEAHEBHOM JKM3HU YeoBeKa. be3sonacHoe MCIoyib30BaHNE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. IlepBas
IIOMOUIb P XUMHUYECKUX 0XKOTaX U OTPaBJICHHUSX.

XUMHUECKOe 3arps3HeHue OKpysKarolled cpelsl (IpeneibHas AONYCTHMMas KoHIeHTpauus BeuwiectB, painee — [IJIK). Ponp xumun B
PEIICHIH YKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

u3yueHne o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAIUIOB, IOJUMEPHBIE MATEPUAJIbI).

Mesicnpeomemmbnie céasu

Peanu3zanus MEXIpeIMETHBIX CBA3E€H MPU U3YyYEHUH XUMHUH B 9 Kjlacce OCYIIECTBISETCS Yepe3 MCHOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX NOHATUMN, TAK U MOHATHUH, ABJISIOIUXCS CHCTEMHBIMHU U1 OT/AEIbHBIX IPEAMETOB €CTECTBEHHO--HAYYHOI'O [IUKJIA.

OOmre ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3, KIACCH(HKAIMSA, MEePUOJUIHOCTD,
HaOJI0IeHNe, SKCIIEPUMEHT, MOJISTUPOBaHHE, U3MEPEHHE, MOJIeNb, BJICHHE, TApHUKOBBIN 3(h(eKT, TEXHOIOT U, MaTepHabl.

®dusuka: Marepus, aTOM, IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIbI, PaJHMOaKTUBHOCTb, MOJEKYJA, DJIEKTPUUECKUN 3apsf,
MIPOBOJAHUKY, MOJYIPOBOJHUKH, IUINEKTPUKHU, (POTOJIEMEHT, BEILIECTBO, TEIO0, O0BEM, arperaTHOE€ COCTOSIHME BEIIEeCTBA, ras, pacTBOD,
pacTBOPUMOCTb, KpHUCTaJUIMYECKasi pemérka, CIUIaBbl, (PU3MUECKUE BEIWYUHBI, €IUHUIBI U3MEPEHUs, KOCMHUYECKOE IMPOCTPAHCTBO, IJIAHETHI,
3BE351, ComHIIE.

buonorusi: ¢orocunTes, apixaHue, Ouochepa, 3KOCUCTEMa, MUHEpaIbHbIe yI0OpPEHUs, MUKPO3JIEMEHThl, MaKpO3JIEMEHThI, MUTATEIbHbIE
BEILIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEpPaAJIbl, TOPHBIE TTOPOJIbI, TIOJIE3HBIE UCKOIIAeMbIe, TOTTUBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O ITPEJIMETA

Cornmacno ®I'OC COO, ycraHaBmuBaIOTCs TpeOOBaHUS K pe3yiabTaTaM OCBOCHHS OOYYarOIIMMHCS MPOTPaMM CpETHEro OO0IIero
06pa30BaHI/I$II JIMYHOCTHBIM, METAIPCAMCTHBIM U ITPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pPe3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOILIEr0 0Opa3oBaHMs JOCTHUTAIOTCS B XOJA€ OOYyYCHHMS XUMHU B €IMHCTBE
yueOHOI M BOCIMTATENIbHON AEATENbHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMH POCCUICKMMM COLMOKYIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMM, MPUHATBIMU B OOLIECTBE NpPaBUIAMM M HOpPMaMH IOBEACHUS U CHOCOOCTBYIOT IpOLEcCaM CaMOIIO3HAHMSA, CaMOPa3BUTHUSA U
COLIMAIN3alUU 00yJaromuXcs.

JIMYHOCTHBIE Pe3yNbTAThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIUXCSl PYKOBOJCTBOBATHCS CHCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPHEHTALUN H
paclIpeHue ONbITa JesITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YACTHU:

1) naTpuoTHYECKOIr0 BOCIUTAHMA:

LIEHHOCTHOT'O OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIEAMIO, IOHUMAHUS 3HAYEHUS] XUMUYECKON
HAYK{ B KU3HU COBPEMEHHOTO 00IIECTBA, CIOCOOHOCTH BIAJIETh JOCTOBEPHON HHPOPMALIMEH O TIEPETOBBIX TOCTHKCHUAX U OTKPHITUSX MUPOBOM
U OTEYECTBEHHOM XMMMH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOHCTBE MUPA U OOLLECTBA;

2) rpa;kIaHCKOT0 BOCTIMTAHUSA:

IIPEJICTABICHUS O COL[MAJIbHBIX HOPMAaxX U MpaBMJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTMBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOH, Y4eOHO-MCCIeI0BATEIbCKONW, TBOPUECKON M JAPYIHX BUAAX AEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOMN
JeSTEeIbHOCTH NPH BBIMOJHEHUH Y4EOHBIX, MO3HABATENbHBIX 33/1a4, BHIIOJHEHUH XMMHUYECKHX HKCIHEPUMEHTOB, CO3JIaHHMHU Y4E€OHBIX MPOEKTOB,
CTpeMJIEHHs] K B3aMMOINOHMMAaHMIO M B3aMMOIIOMOIIM B Ipolecce 3TOH yuyeOHOH AeATeNbHOCTH, TOTOBHOCTU OIICHHMBATh CBOE IOBEAECHUE U
MOCTYIKU CBOMX TOBApPUIIEH ¢ MO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUMA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMS:

MHUPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIECTBE U XUMHUUYECKOM pEakliU, COOTBETCTBYIOIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTABJISAIOLINE OCHOBY JJIsl IOHUMaHUS CYITHOCTH HayYHOH KapTUHBI MHpa, IPEICTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBI,
B3aMMOCBSA35IX YEJIOBEKA C MIPUPOIHOM CPEIoi, O POJIY XMMHUH B IO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

M03HABATENIbHbIE MOTHBBI, HAIpPaBJIECHHbIE HA IOJYYEHHE HOBBIX 3HAHMM MO XUMHH, HEOOXOAMMBbIE Al OOBSICHEHUS HaOII0aeMbIX
MPOIIECCOB M SBJICHHM, MO3HABATENIbHOM, MHPOPMALIMOHHON M YMTATENILCKOM KYJIbTYphbl, B TOM YHCIE HABBIKOB CAMOCTOSTEIHLHON PabOTHI €
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYpPOil, JOCTYIHBIMU TEXHUYECKHUMHU CPEJCTBAMU MH(POPMAITMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOY4YeHMIO U T[O3HAHMIO, JII0OO3HATENbHOCTh, T'OTOBHOCTh M CIHOCOOHOCTH K CamMOOOpa30BaHUIO, IPOEKTHOW H
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOPY HAINPaBICHHOCTH U YPOBHS OOyu€HUs B AalIbHEHIIIEM;



4) popmupoBaHNs KyJbTYPHI 310POBbS:

OCO3HAaHHE IEHHOCTU >XM3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 >KM3HH, OCO3HAHUE
MOCIEACTBUM W HENpUSATUE BPEAHBIX IMPHUBBIYEK (YHOTPEOJIEHUS alKOrojis, HApKOTUKOB, KYypEHHUs), HEOOXOIMMOCTH COOIIOACHUS MpPaBHII
0€30MacHOCTH MPU OOPAIICHUN C XUMUYECKHMHU BEIIECTBAMH B OBITY M peallbHOM KU3HH;

S) TPyA0BOT0 BOCIIUTAHUA:

MHTEpPEC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuii U TpyAa pa3InyHOro poja, yBaxXeHHe K TPyAY U pe3yjbTaTaM TPYJOBOH JesITeNbHOCTH, B
TOM YHCJIE€ Ha OCHOBE NPUMEHEHUS NPEIMETHBIX 3HAHUN MO XUMHH, OCO3HAHHBIA BHIOOP HMHIMBUIYaJbHOW TPACKTOPHH IPOJIOJHKEHUS
o0pa3oBaHusi C YYETOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEUIHOMN
poeCCUOHATILHOM IeATENFHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B IPOPECCHOHATBHOM cpee;

6) PK0JI0rHY€eCKOro BOCIIMTAHUA:

HKOJIOTHUYECKH 1erecoo0pa3Hoe OTHOILIEHUE K MPUPOJIE KaK UCTOUHUKY JKM3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAaHHUS, TOHUMAaHUE [IEHHOCTU
3I0pPOBOTO M OE30MacHOr0 00pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3UYECKOMY M IICHUXMYECKOMY 370POBBIO, OCO3HAHUE
[EHHOCTH COOJIOICHUS TPaBMJI O€30MacHOTO MOBEACHHS MPH paboTe C BEUIECTBAMH, a TAK)KE B CHTYAIHAX, YTPOXKAIOIIUX 30POBBIO U KU3HU
JIIOJICH;

CIIOCOOHOCTH TMPUMEHSTH 3HAHMS, MOJIydaeMble MPH HU3YyYCHHH XUMHH, Ui PElIeHUs 3a7ad, CBS3aHHBIX C OKPYXKAoUlell NpupogHOn
CpPEeJIOi, JIJIsl TIOBBIIICHUST YPOBHS IKOJIOTUYECKOW KYJIBTYPhI, OCO3HAHUS TJI00ATBHOTO XapaKTepa 3KOJOTHICCKUX MPOOJIeM U IMyTeH WX PeIIeHUs
mocpeaACTBOM MECTOAOB XHMMHUH, ISKOJOIMYCCKOr0 MbBINUICHHUA, YMCHUA PYKOBOJACTBOBATHCIA HUM B HOSH&B&TCHBHOﬁ, KOMMYHHKaTI/IBHOﬁ n
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocrtaBe meranmpeIMeTHBIX pe3yJibTaTOB BBIIEISIOT 3HAUMMBbIE JUIs ()OPMHUPOBAHUS MHUPOBO33PEHMs OOIEHAy4YHble MOHATHUS (3aKOH,
Teopus, MPUHIIUII, TUIOTe3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYroe.), KOTOpble MCHOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX
IpeaMeTax M IMO3BOJISIIOT Ha OCHOBE 3HAHMM M3 3THUX NpPeAMETOB (OPMHMpOBATh MPEACTABIECHHME O LEJIOCTHOM HaydyHOH KapTHHE MuUpa, U
YHUBeEpCcaJbHbIE YueOHbIE 1eHCTBHS (IO3HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYIATUBHBIE), KOTOpPBIE 00ecTieunBaoT (HOPMUPOBAHHE TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IJIJAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHOU e TeTbHOCTH.

Ilo3naBaTenbHbIE YHHBepcAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble Joruyeckue aeiicrBus:

YMEHUS UCIOIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHUS IPU OCBOCHUH 3HAHUI: PACKPBIBATH CMBICT XUMHUYECKUX MOHATHH (BBIIENATH MX
XapaKTepHbIe MPHU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C JAPYTUMH MOHSATHIMMU), UCIIOJIB30BAaTh MOHATHS A OOBSICHEHUS OTACIbHBIX (aKTOB U
HBHeHHﬁ, BI)I6I/IpaTI) OCHOBAHUA W KPUTCPHUU IJIA KJ'IaCCI/I(bI/IKaHI/II/I XUMHUYCCKHUX BEIIECCTB U XHUMHUYECCKHUX peaKHI/Iﬁ, YCTaHAaBJIMBATb NPHUYNHHO-



CIICZICTBEHHBIC CBSI3U MEXAY OOBEKTaMHU HM3y4YCHHUS, CTPOUTH JIOTUYMECKUE PACCYXKICHHs (MHAYKTHBHBIC, JEyKTUBHbIC, IO aHAJIOTUH), AeaTh
BBIBOJIBI U 3aKJIFOUYCHUS,

yMEHHE TPUMEHSATh B TIIpolecce ITO3HAHUS MOHATHA (MPEeIMETHbIE W METalpeAMETHbBIC), CHUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH,
UCTOJNb3yeMble B XHMHHU, NMPEOOPA30BBIBATH IIUPOKO MPUMEHSEMbIE B XHMHHU MOJEIbHbIC MNPEACTABICHUS — XMMHUYECKHHA 3HAK (CHMBOJ
9JIEMEHTAa), XUMHUYecKas (OopMylia M YypaBHEHHE XHUMHYECKOW pEeakIUu — MpPU pEIIeHHH Y4eOHO-IO3HABATENbHBIX 3a/ad, ¢ YYETOM ITHUX
MOJICTIbHBIX MPEACTaBICHUN BBISIBIATh WM XapaKTEPH30BaTh CYLNICCTBEHHBIC INPH3HAKA H3y4aeMBIX OOBEKTOB — XHMHYECKHX BEIIECTB H
XMMHYECKHX PEaKLHi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPUYMHHO-CIECACTBEHHBIC CBSI3M M TNPOTHBOPEYMS B M3Y4aeMbIX IpoOIEeccax M
SIBIICHUSX.

Ba3oBble ucciegoBaTebcKue 1elicTBUS:

YMEHHE HCIIOJIb30BaTh MOCTABICHHBIE BOMPOCHl B KaueCTBE MHCTPYMEHTA TO3HAHMS, a TaKKe B Ka4eCTBE OCHOBBI Ui (DOPMHPOBAHHS
THIIOTE3BI TI0 MPOBEPKE MPaBHILHOCTH BHICKA3bIBAEMBIX CYKICHUIA;

NpUOOpPETEeHUE OMBITA 0 TUTAHUPOBAHHIO, OPTaHU3AIMA M TPOBEICHUIO YYCHHMUYECKHX JKCIIEPHMEHTOB, YMEHHE HAOII0JaTh 3a XOI0M
mpoIecca, CaMOCTOSITEIbHO MPOTHO3MPOBATh €ro pe3ysbTar, (HOpMyIHpoBaTh 0O0OUICHHS W BBIBOABI IO PE3yNIbTaTaM IMPOBEAEHHOTO OIBITA,
UCCIIEJOBAHMSI, COCTABIIATH OTYET O MPOJICIIAaHHOM padoTe.

Pa6Gora ¢ undopmanmeii:

YMEHHE BBIOMpATh, aHATU3UPOBATh W HHTEPIPETUPOBATH MH(OPMAILUIO PA3IMYHBIX BHUIAOB M (POPM NpPEACTABICHHUSA, MOIYY4aeMYI0 U3
pasHBIX MCTOYHHMKOB (HAyYHO-TIOMYIISIPHAS JIMUTEpAaTypa XUMHUECKOTO COJIEPXKAHMS, CIPABOYHBIE MMOCOOMs, pecypchl MHTEepHETa), KPUTHYECKH
OLIEHUBATh MIPOTHBOPEUNBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE MPUMEHATh PA3IMYHbIE METO/BI U 3alpOChl IIPU MOMCKEe U 0TOOpe MHPOPMALIMU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX IS
BBINOJIHEHUS] y4eOHBIX M IMO3HABATENBHBIX 33]a4 ONpEAEIEHHOTO THIA, MPUOOpPETEHUE OMbITa B OOJIACTH MCIIOJIb30BAaHHUS MH()OPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYIbTYPOH aKTHBHOTO MCIIONB30BAaHUS PA3IMYHBIX TTOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMPAThH
ONITUMANIEHYIO0 (OpMY TPECTaBICHUS WH(POPMAIMKA U WUTIOCTPUPOBATH pelIaeMble 3a7addl HECIOKHBIMH CXEMaMH, TUarpaMMamMH, JpYTUMHU
¢dbopmamu rpaduKu U UX KOMOMHAIUSMU;

YMEHHE HCIONb30BaTh M aHAJIM3UPOBaTh B IHpolecce y4yeOHOM M HCCIe0BATENbCKOM AEATENbHOCTH HH(GOPMAIMIO O BIUSHUU
MPOMBIIITIEHHOCTH, CEITLCKOTO X03IHCTBA U TPAHCIIOPTA Ha COCTOSTHAE OKPYKAFOIIEH PUPOTHON CPEIbI.

KomMyHHUKaTHBHBbIE YHHBepcaJIbHbIe Y4eOHbIe 1eliCTBUA:

YMEHUS 3a/1aBaTh BONPOCHI (B X0/ AUaiora u (WIn) TUCKYCCHH) MO CYIIECTBY 0O0CYXk/1aeMOl TeMbl, (JOPMYIMPOBATH CBOU MPEATIOKECHUS
OTHOCHUTEJIBHO BBIIMOJIHEHUS MPEII0KEHHON 3a/1auu;



YMEHUS IPEICTABIATH MOJYUYECHHbBIEC PE3YJbTAaThl TO3HABATEIBLHON NESITEIbHOCTU B YCTHBIX M MUCHbMEHHBIX TEKCTAX; JENaTh MPE3CHTAIHIO
PE3yJIbTaTOB BBIMOJIHEHUSI XUMUYECKOTO SKCIIEpUMEHTa (J1abopaTOPHOro OMbITa, JaOOPAaTOpPHON pabOThI MO MCCIEIOBAHUIO CBOMCTB BELIECTB,
y4eOHOTO MPOCKTA);
yMEHUSI Y4eOHOrO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIBHON M MCCIEIOBATEIBCKON EATEILHOCTH MPH PELICHUH
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS MO3UIHNHA (00CYXIeHHsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI»,
KOOpIMHAIIMSI COBMECTHBIX JIEUCTBUH, OIpe/ieJIeHHe KPUTEPUEB 110 OLIEHKE KauyecTBa BBITOJIHEHHOM paboOThI U APYyTHUE).
PeryasiTuBHble yHHMBepCcAJIbHbIE YUeOHbIE 1eiiCTBHS:
YMEHHUE CAMOCTOSITENIbHO ONPEACATh ILEeNH JAEATEIbHOCTH, IUIAHHUPOBATh, OCYIIECTBIISATh, KOHTPOJIMPOBATH M MHPU HEOOXOAUMOCTH
KOPPEKTHPOBAaTh CBOIO JESATEIBHOCTh, BBIOMpaTh Hambosiee HQeKTUBHBIE CHMOCOOBI pelIeHHs Y4YeOHBIX U IO3HABATENBHBIX 3aad,
CaMOCTOATENIbHO COCTAaBJIATh UM KOPPEKTHPOBATH NPEIJIOKEHHBIA AJITOPUTM JACHCTBUN NIPHU BBIOJHEHUH 3aIaHUM ¢ YYETOM MOTYUYEHUsI HOBBIX
3HaHUUA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSIX, OIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asBICHHOW ILIENH, YMEHUE
HCIO0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, [IPe/IjlaraéMble B YCIIOBUU 3aaHUM.
NPEAMETHBIE PE3YJIbTATHI
B cocraBe mpeaMeTHBIX pE3yNbTAaTOB MO OCBOCHHUIO O00s3aTENILHOTO COJEpXKaHHUS, YCTAaHOBIEHHOTO JaHHOW (denepansHOil paboueit
MIPOrpaMMOii, BBIJIENAIOT: OCBOEHHBbIE OOYYAIOIIMMHUCSA HAy4dHBbIE 3HAHHS, YMEHHUS U CIOCOOBI JEHCTBHI, crenuduyeckue A MpeIMeTHOM
o0macTu «XuUMHs», BUABI JACITEIHHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHWS, €r0 MHTEPIPETALNH, MPeoOpa3oBaHUIO U MPUMEHEHHIO B PAa3ITUIHBIX
y4eOHBIX ¥ HOBBIX CUTYaIlUsX.
K xonmy oOyuyenus B 8 kiacce mpeaMeTHBIC pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTH y OOYYAIOLIUXCS
YMEHUU:
® pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHITHI: aTOM, MOJIEKYJIa, XUMUYECKUI JIEMEHT, IPOCTOE BEILIECTBO, CII0)KHOE BELIECTBO,
cMech (OHOPOJIHAS U HEOJHOPOIHAs), BAICHTHOCTh, OTHOCUTENIbHASI aTOMHAs M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JOJs XMMHMUYECKOTO 3JIEMEHTa B COEIMHEHUU, MOJSPHBI O0BEM, OKCHJ, KUCIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCICHHS, XMMHMUYECKas peaklus, KiacCHU(PHUKaAluUs peakUui: peakldd COEIUHEHHS, peakIuu
pa3NoKEHUs, PEaKIMU 3aMeIleHUs, Peakiuu OOMeHa, dK30- U HHAOTEPMUYECKUE PEaKIH, TerIoBoi 3(deKT peakuuu, sapo aroma,
ANEKTPOHHBIN CIOW aToMa, aTOMHAasi OpOUTalb, paalyC aTOMa, XUMUYECKasl CBSI3b, MOJSIPHAS U HEMOJSPHAsi KOBAJICHTHAS CBS3b, HOHHAS
CBSI3b, HOH, KATUOH, aHWOH, PaCTBOP, MaccoBasi J10J1s1 BeIleCTBA (MPOLIEHTHAsA KOHLEHTPALUs1) B paCTBOPE;

® JUUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATUW U TPUMEHSTh ASTH TMOHSATUS MpPU ONHCAaHUU BEIIECTB M HX
MIPEBPAILCHHI;

®  ICIIOJIb30BATh XMMHUYECKYIO CUMBOIIUKY JJIsi COCTaBIeHUs! ()OPMYIT BEIIECTB U YPAaBHEHUN XUMHUUYECKUX PEaKIIU;



® ONpeneNsITh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHHUSX, CTEIIEHb OKHCIIEHUS 3JEMEHTOB B OMHAPHBIX COEIUHEHUSX,
MPUHAIJICKHOCTh BEIIECTB K OMPEISIEHHOMY KIIACCYy COSAMHECHHI M0 GopMyiaM, BUJ XUMUYECKOUN CBs3M (KOBaJCHTHAS U MOHHAS) B
HEOPTaHMYECKUX COCTUHCHHUSIX;

e packpsiBath cmblci [lepuognueckoro 3akona [l. 1. MenaeneeBa: JeMOHCTPUPOBATh IIOHUMAHHE IIEPUOAUYIECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX AJIEMEHTOB OT MX MOJIOKEHUs B llepnomnyeckoil cucreMe, 3aKOHOB COXPAHEHUSI MACChl BEIECTB, TTOCTOSHCTBA COCTABa,
aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHa ABOTaJipo;

® ONUCHIBATh U XapaKTepU30BaTh TabmuuHyto Gopmy lleproamueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB: Pa3U4aTh MOHATHS «TJIaBHAs
noarpynmna (A-rpynma)» u «nobouynas moarpynmna (b-rpynma)y», manble uw OOJbIIME MEPUOBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIS
uMmerorcss B Tabmune «llepuoamueckas cucrema xumudeckux dnemeHToB JI. M. MenueneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sapa, oOIIee YMCIIO AIIEKTPOHOB M PACIPENIEICHUE UX MO DJICKTPOHHBIM
CIIOSIM);

e Iaccu(UIMUPOBATh XUMHYCCKHUE IJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMUICCKUE peakinu (10 YUCIIY B COCTaBy YYaCTBYIOIIUX B
peaKkuu BElIeCTB, M0 TEIIOBOMY 3 (deKTy);

® XapaKTepU30BaTh (ONMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PAa3lIMYHBIX KJIACCOB, TOITBEPXKIAs ONHUCAHUE TPUMEpPaMHU
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

® [IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KAUECTBEHHOTO COCTaBa, BO3MOXKHOCTH IPOTCKAHHS XHMHYECKUX
MIPEBPALICHUI B PA3JIUYHBIX YCIOBUSIX;

® BBIYHCIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJSIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIF0 XMMHUYECKOTO dJIeMEHTa Mo (opmyre
COETMHEHUS], MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKON PEaKIuy;

® T[PUMEHATH OCHOBHBIC OINEPAIMU MBICTUTENBHON NEATENbHOCTH — aHalli3 W CHHTE3, CpaBHEHHE, 000OIIeHHE, CHUCTeMaTHU3allHIo,
KJIacCU(UKALIUIO, BBISBICHHE TNPUYMHHO--CIEJACTBEHHBIX CBS3€d — JUIS M3y4YeHHs] CBOWCTB BEHIECTB M XHUMHUYECKUX peaKIui,
€CTECTBCHHO-HAYYHBIEC METOIbI TO3HAHUS — HAOJIIOIEHUE, H3MEPEHUE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (peaTbHBIA U MBICIICHHBIN ),

e cJeloBaTh MpaBUJIaM IMOJIb30BAHUS XMMHMUYECKOM MOCyAoW M JabopaTOpHBIM 00OpYAOBaHHEM, a TakKXKe MpaBWiIaM OOpalleHus c
BEIIECTBAMHM B COOTBETCTBHH C HMHCTPYKIMSIMH IO BBITIOJTHEHHUIO JTAOOPATOPHBIX XHUMHUYECKUX OTBITOB IO TMOJYYCHHUIO U COOMPAHUIO
ra3o00pa3HbIX BeEIIeCTB (BOJOPOAA U KHCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C OMpPENEIEHHONW MAacCOBOHM J0JeH pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh M MPOBOJUTH XMMHUYECKHE DKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JaKkMyc, (heHondranert, METUIOPAHXK U APYTHUE).

K xonmy oOyuenus B 9 kjacce peIMETHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH y OOYYAIOIIUXCS

YMEHUN:



PacKpbIBAaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHUN: XUMUYECKUN IEMEHT, aTOM, MOJIEKYJIA, HOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO,
CJI0)KHOE BELIECTBO, BAJIEGHTHOCTD, 3JIEKTPOOTPULIATENbHOCTD, CTEIIEHb OKUCIEHMSI, XUMUYECKasl peaKlusl, XMMUUECKasl CBsI3b, TEIJIOBON
3G eKT peakuuu, MOJIb, MOJSAPHBIA OO0BEM, PAacCTBOpP, IJIEKTPOJMUTHI, HEIIEKTPOJIUTHI, HIEKTPOJIUTHYECKAsT JAMCCOLMAIMS, PEaKINU
HMOHHOr0 OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMble U HEOOpAaTUMBbIE pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKIH, OKUCIUTENb, BOCCTAHOBUTEIb, OKMCICHUE U BOCCTAHOBIICHHE, aJNIOTPOIUS, aM(pOTEepHOCTh, XUMUYECKas CBA3b (KOBaJEHTHas,
HOHHAs, METaJUIMYECKas), KpUCTAUIMYECKass peméTka, KOPpO3Hsl METAJUIOB, CIUIaBbl, CKOPOCTh XMUMHYECKOM pEAKLUH, MPEAEIbHO
nonyctuMmas konuentpauus [IJIK Bemectsa;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX TOHATUH M NPUMEHATh OTH IOHATUS IPU ONMCAHMM BELIECTB U MX
IIPEBPAILCHMUI;

MCIIOJIH30BATh XUMUYECKYIO CHMBOJIUKY IS COCTABJICHUS (POPMYIT BEUIECTB U YPAaBHEHUI XMMHUYECKUX PEAKIINH;

OIpEEIATh BaJEHTHOCTh M CTENEHb OKUCIEHMSI XMMHUYECKHX 3JEMEHTOB B COEIMHEHHUSAX DPA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTh
BELIECTB K ONPEAEIEHHOMY KJIAacCy COEIMHEHUN Mo (QopmyiaMm, BHJ XUMHUYECKOW CBS3U (KOBAJIECHTHAs, MOHHAs, METAJJIMYECKas) B
HEOPraHMYeCKUX COEAMHEHMSX, 3apsii MOHa IO XUMHUYECKOW (opmylie, XapakTep cpelbl B BOAHBIX pacTBOpax HEOPraHMYECKHX
COECUHEHMH, TUIl KPUCTAJUINYECKOM PEIIETKY KOHKPETHOI'O BEILIECTBA;

packpsiBaTh cmbica [lepuonnueckoro 3akona /[. 1. MenneneeBa u AeMOHCTPUPOBATh €0 IOHUMAaHHUE: ONUCHIBATh U XapaKTEPU30BaTh
Tabmuunyo (opmy Ileproanueckol cucTeMbl XMMUYECKHUX 3JEMEHTOB: pa3jinyaTh HMOHATHS «TJaBHas noiarpymmna (A-rpymmna)» u
«roboynast noarpymnmna (b-rpynna)», mManbsie U O0JbIIME MEPUOJbI, COOTHOCUTH OOO03HAYEHMsI, KOTOPbIE UMEIOTCS B IEPUOIUYECKON
TabJnIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3aps] sfapa, oOliee Ynucio 3JIeKTPOHOB
U pacnpeesieHue UX Mo 3JEKTPOHHBIM CII0SIM), OOBICHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB JIEMEHTOB U X COEAMHEHUI
B IIpeieax MaJIbIX IEPHOJOB U IIaBHBIX MOATPYII C YYETOM CTPOEHHUS UX aTOMOB;

KJ1accu(UIUpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIeCTBA, XUMUUYECKHE PEaKIMU (0 YUCIy U COCTaBY YYacTBYIOLIUX B
peaxkiuy BElIeCTB, 0 TEII0BOMY 3G (}EKTyY, 0 N3MEHEHHUIO CTENEHEH OKUCICHUSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIMEe W cHenuduyeckre XUMHYECKHE CBOMCTBA MPOCTBIX U CIIOKHBIX BEIECTB, MOJATBEpXkKAas
OIMCaHNE IPUMEpPaMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIuil;

COCTaBJIATh YPAaBHEHHUS DJIEKTPOJUTHYECKON JUCCOLMALMU KHUCIIOT, IIEI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBbIE YpaBHEHUS peaKLui
MOHHOIO OOMEHAa, ypaBHEHHS peaklui, MOATBEP)KIAIOIINX CYIIECTBOBAaHUE T'€HETUYECKOW CBSI3U MEXKJy BEIIECTBAMU Pa3IUYHbIX
KJIaCCOB;

PacKpbIBaTh CYIHOCTb OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;
IIPOrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX CTPOECHMs, BO3MOXKHOCTH IPOTEKaHMsSI XUMHYECKHX NPEBpAIICHUN B
Pa3IMYHbIX YCIOBUSIX;



BBIUUCIISATH OTHOCUTEJBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMeHTa Mo (opmyie
COEJIMHEHMSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOMN peaKIuu;

coOMroAaTh MpaBuUiia MOJIb30BAHMSI XUMHUYECKOM MOCYyAOH U J1abopaTOpHBIM OOOpYyIOBaHHEM, a TaKKe IMpaBuUia OOpalleHUus C
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKLUHUSMH IO BBIMOJHEHHUIO JaOOPATOPHBIX XMMHUYECKUX OIBITOB IO MOJYYECHUIO U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aAMMHUAKA U YTIIEKUCIIOTO ra3a);

MIPOBONTH PEAKIIMH, TIOTBEPKIAIOIINE KAaYeCTBEHHBIN COCTaB PA3IMYHBIX BEIIECTB: PACIIO3HABATE OMBITHBIM MTyTEM XJIOPH]I-, OPOMHUI-
, uonun-, kapobonar-, ¢ocdar-, cummkar-, cynbdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHMS W HMOHBI H3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEIIECTB;

MPUMEHITh OCHOBHBIC OIEPALMU MBICIUTENLHOM NEATENbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, O0O0OIIeHHE, CHUCTeMAaTHU3allHIo,
BBISIBJICHHE MPUYMHHO-CIICJICTBEHHBIX CBSI3€M — JUIsl M3yUEHHUS CBOMCTB BEUIECTB M XMMHUYECKUX PEAKIMi, €CTeCTBEHHO-HAY4YHbIE
METO/IbI ITO3HAHMS — HAOIIOZICHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peaabHbIN U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE C YKAZAHUEM KOJNYECTBA AKAJJEMUYECKHUX YACOB,
OTBOJIMMBIX HA OCBOEHME KAXKJIOM TEMbI YYEBHOI'O ITPEJIMETA, U BO3MOKHOCTH
WCIOJb30BAHMUS 11O 3TOM TEME DJIEKTPOHHBIX (I{IUPPOBBIX) OBPA3OBATEJBHBIX

PECYPCOB.
8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB 1 JuiekTpoHHbIE (HU(POBbIE)
KoHnTpoJubHbIe IIpakTHYeckue
n/n TeM NPOrpaMMsbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI padoThI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ’ bubmuorexa [JOK
’ MIPAKTUYECKOU IESITENBHOCTH https://m.edsoo.ru/7f41837¢
YeJioBeKa
12 BemecTBa 1 XuMHuueckue 15 | bub6anoreka LIOK
' peakiuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

21 Boznyx. Kucnopon. [lonsitue 6 bubnunorexa LIOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonsitue o kucnorax 2 | bubnunorexa LIOK

’ U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PactBopsl. [lonsitue 06 5 | | bu6muoreka [JOK

’ OCHOBaHUAX https://m.edsoo.ru/7f41837¢
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OCHOBHBIE KJIaCCBI
HEOPraHUYECKUX COECIUHEHU

Hroro no pazgeny

11

30

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

Pa3znea 3. [lepuognueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoeHune aToMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuuu

[lepuoauueckuii 3aK0H U

31 Ilepuoanueckas cucrema 7 bubnmnoreka HOK
XUMHYECKHX 31eMeHTOoB /JI. M. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XuMu4ecKas CBs3b.

3.2 OKHUCIUTENBHO- 8 bubmorexa [IOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro mo pasnery 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME




9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHME U yriyOJeHHE 3HAHUH 5 | bubnnorexa [JOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYHHEL TP hitps://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 brbmmorexa [TOK
’ PYmHSL ’ P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 aneMeHToB [VA nbl. YTJIEpoa U 8 1 2 bubmmorexa [TOK
' o FPYIIEL oA https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obume cBoiicTBa METAILIOR 4 hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps/m.cdsoo.ru/7i4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




[punao:xenue 1 k padoueii mporpamme

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koan4yecTBO 4acoB 3ﬂeKTp0HHBIe I[aTa
DOYHKIHOHAJILHA ndposbie
Ne n/m Tema ypoka Konrpo IlpakTn YHKIX uugp IIaH ¢pakr
Bcero JbHBIE yecKHe sl TPAMOTHOCTh o0pa3oBaTeIbHbI
padoThI padoThI e pecypcsl
[Ipenmer xumumu. 4.09
Poip xuMuu B XH3HU
bu6mmoreka [IOK
yenaoBeka. Tena n
semectra. PHK 1 https://m.edsoo.ru/f
HHeetne. £0d210c
Poan xumuu B
JKH3HM YeJI0BeKAa.
bu6muorexa [IOK = 6.09
ITorsaTne o MeTomax
O3HAHYISL B XUMUM 1 https://m.edsoo.ru/f
03 f0d227e

IIpakTnueckas 11.09
pabota Ne 1

«[IpaBuna paboThI B
naboparopuu u
pUEMBI OOPALIIEHUS C
71a00paTOPHBIM
000pyI0BaHUEM)
PHK Texnnka
Oe3onacHoCTH
MoBe/IeHUs B
Ka0uHeTe XUMMHU.

bu6nmoreka [JOK
https://m.edsoo.ru/f
f0d23dc




YucThle BEIECTBA U
cmecu. Crioco0sl
pas3aeneHus CMecen.

— CIIOCOOHOCTH
NPUMEHATH 3HaHUS,
HOJ’Iy‘-ICHHBIe HpI/I

bu6mmoreka [IOK

13.09

4 U3yYEHUH XUMUH https://m.edsoo.ru/f
CraproBas
JUIS pELICHUs f0d26ca
AHATHOCTHYECKAS 3a71au,
padora
[IpakTuyeckas 18.09
pabota Ne 2 bubnuorexa [JOK
5 «Paznenenue cmeceit https://m.edsoo.ru/f
(Ha mpUMepe OYUCTKHU f0d28c8
MOBAPEHHOI COH)»
npeaiaraTh Win 20.09
OLICHHUBAThb bu6mmoreka [IOK
6 ATOMBI 1 MOJIEKYJIBI croco0 Hay4HOTro https://m.edsoo.ru/f
HCCIIEIOBaHU f0d2a6c
JTAHHOT'O BOITpOCa
XUMHYECKUE 25.09
SJIEMEHTBI. 3HAKU bu6mmoreka [IOK
7 (cUMBOJTBI) https://m.edsoo.ru/f
XUMHYECKHX fOd2be8
3JIEMEHTOB
TIpocThie H CIOKHbIC bu6mmorexa [IOK =~ 27.09
8 S~ https://m.edsoo.ru/f
f0d2a6¢
ATOMHO- Bbubmuoreka [IOK =~ 2.10
9 MOJIEKYJISIPHOE https://m.edsoo.ru/f
YUYEHHE f0d2d50
10 3aKOH MOCTOSHCTBA bubmuorexka [IOK =~ 4.10

coCTaBa BEUICCTB.

https://m.edsoo.ru/f




XuMuueckas f0d2eae
dbopmyna.
BanentHOCTE aTOMOB
XUMHYECKAX
DJIEMEHTOB
JIENIaTh U HAYYHO 9.10
OTHOCHUTENbHAS 000CHOBBIBATH
bu6mmoreka [JOK
aTOMHas Macca. MIPOTHO3BI O
11 OrHocHTe N oTeKa https://m.edsoo.ru/f
THOCHUTEJIHHAS [IPOTEKAHUN
p £0d323c
MOJICKYJISIpHAsI Macca rpoliiecca uiu
SIBIICHUS
MaccoBas noins 11.10
bubmuorexa [JOK
XUMHYECKOTO
12 S eMeHTa https://m.edsoo.ru/f
JIEMEHTA B
f0d350c
COETUHEHUH o
Konuuectso Bu6nuoreka [IOK =~ 16.10
13 BelecTsa. MoJib. https://m.edsoo.ru/f
MognspHas macca f0d5230
dusnyeckue u 18.10
XUMHUYECKHE
SIBIIEHUS.
XuMHU4YecKask peaKus
AKTyalIbHasi bubnuoreka [IOK
14 TeMAaTHKAa JJI5 https://m.edsoo.ru/f

permoHa
TroMeHcKkuit
XHMHKO-
(apmaneBTHYCCKHH
3aBoj (TX®D3)

f0d37fa




15

16

17

18

19

[Ipu3Haku u ycioBus
MPOTEKAHUS
XAMHUYECKHUX pEeaKUui

3aKOH COXpaHEHHUs
MAaccChl BEIISCTB.
XuMH4YecKue
ypaBHEHUS

Brruucnenus
KOJIUYECTBA, MaCChI
BEIIIECTBA II0
YpaBHEHUSIM
XAMHYECKHUX PEaKui

Knaccudukamms
XUMHYECKHUX PEeaKIIHii
(coemuueHusl,
pa3oXKeHus,
3aMelleHus, ooMeHa)

M. B. JlomoHOCOB —
Y4EHBIN-
SHITUKJIONIE/INCT.
O06o06mIeHNE U
CHCTEMATH3aIIH
3HAaHUH

AHanu3upoBaTh,
MHTEPIPETUPOBAT
b JAHHBIE U
JieNaTh
COOTBETCTBYIOIIN
€ BBIBO/JIBI.

Haxonute HyXHbBIE
JIaHHBIC B TEKCTE
CBSI3aHHBIX C
OKpYyXKaroleu
MIPUPOTHON
cpeno,
oOecrieueHueM ee
COXPaHHOCTH,
OCO3HAHUS
r100aIbHBIX
9KOJIOTHYECKHX
npobJeM U myTei

bubmuoreka [JOK
https://m.edsoo.ru/f
f0d3al6

bubmuorexa [JOK
https://m.edsoo.ru/f
f0d3b88

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d3f34

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0d40c4

23.10

25.10

8.11

13.11

15.11




UX peLleHus

IIOCPEICTBOM

METOJI0B
XUMUU.

20

KoHnTtposbHas pabota
Nel mo Teme
«BemecTBa u
XUMHUECKHE
peaKuumn»

bu6mmoreka [JOK
https://m.edsoo.ru/f
£0d4290

20.11

21

22

Bo3nyx — cmech
ra3zoB. CocrtaB
Bo3ayxa. Kucinopon
— 3JIEMEHT U
MIPOCTOE BEIIECTBO.
O30H. PHK
3arpsi3HEHHOCTD
Bo3ayxa. O30HOBBIE
AbIPBI.

duznveckue u
XUMUYECKHE
CBOMCTBA KMCJIOPO/Ia
(peakuuu OKUCIICHUS,
ropenue). [lonsrue
00 oxcunax. PHK
JKOJIOrnYecKui
cJieq] «<Ha Boje, B
Bo3ayxe». Crnocoobl
COKpanieHust
IKOJIOTHYECKUX
cJIe0B.

JeNaTh U HAYYHO
000CHOBBIBATH
MIPOTHO3BI O
POTEKaHUU
nporiecca Wiu
ABJICHUA

bubmuoreka [JOK
https://m.edsoo.ru/f
f0d448e

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d4614

22.11

27.11




Crnioco0sl mosryyeHus
KUCJIOPOAA B
naboparopuu u

bu6mmoreka [IOK

29.11

23 S ——— https://m.edsoo.ru/f
p : f0d497a
[Ipumenenue
KHCIIOpoJia
TermoBou 3 ekt 4.12
EM) AHanM3UpoBaTh,
XUMUYECKON
UHTEPIPETHUPOBAT
peakuuu, MoHsATUE O bubnuoreka [IOK
b JJAHHBIC U
24 TEPMOXHUMHUYECKOM https://m.edsoo.ru/f
JienaTh
YpPaBHEHUHU, DK30- U f0d4790
COOTBETCTBYIOIIU
SHAOTEPMHUECKUX
€ BBIBOJIBI.
peaxusax
Tormmuso (He(dTh, 6.12
yroJib U METaH). bubnuorexa [IOK
25 3arpsi3HEeHue https://m.edsoo.ru/f
BO3/yXa, CIIOCOOBI fOd4c4a
€ro MpeAoTBPALLECHUS
IIpakTrueckas 11.12
pabota Ne 3 o Teme
bu6mmoreka [IOK
«ITonyuenue u
26 coBubaIIe https://m.edsoo.ru/f
P f0d4ae2
KHCIIOPOJIa, U3y4YECHHE
€ro CBOMCTBY»
Bonopong — snemeHnt 13.12
U IIPOCTOE BELIECTBO. bubnnorexka [JOK
27 Haxoxnenue B https://m.edsoo.ru/f

npupoze. PHK pH
KOKH YeJIOBeKa.

f0d4ddo




Bausinue pexiaaMbl

Ha BbIOOP.
AHanu3upoBaTh, 18.12
®dusznyeckue u
MHTEPIPETUPOBAT
XUMHYECKUE bubmuorexa [JOK
- b JAHHBIE U
28 CBOICTBa BOJIOPO/JIA. AL https://m.edsoo.ru/f
[Ipumenenue A f0d4ddo
COOTBETCTBYIOIIU
BOJIOpO/A
€ BBIBOJIBI.
bubmuorexa [IOK  20.12
ITonsTue 0 KucIoTax
29 L COMIX https://m.edsoo.ru/f
" £0d50d2
Crioco0sbI MoTydeHus Bbu6muoreka [IOK =~ 25.12
30 BOJIOPOJIa B https://m.edsoo.ru/f
nabopaTopuu f0d4ddo0
[IpakTnueckas 27.12
pabota Ne 4 o Teme
bu6mmoreka [JOK
«ITonmyuenue u
31 SHpAHIE B . https://m.edsoo.ru/f
COOMpaHue BOJIOpPOA, f0d4f42
U3YYEHHUE ero
CBOWCTB»
Haxoautes u 10.01
U3BJICKATH OJTHY
WJIH HECKOJIBKO
MomnsipHblil 00BEM €UHHII bubmmoreka [JOK
32 ra3zoB. 3aKOH uH(popMaIuy, https://m.edsoo.ru/f
ABorazpo PacIoI0KEHHBIX f0d542e
B OJTHOM
¢bparmenTe

TCKCTA.




Borancienns 00bEMa,
KOJINYECTBA BEIIECTBA

15.01

rasa 1o ero bubmuorexa [JOK
33 U3BECTHOMY https://m.edsoo.ru/f
KOJINYECTBY f0d55a0
BEIIECTBA WU
00BEMY
Brruucnenus 17.01
00BEMOB Ta30B 110
bubmuoreka [JOK
34 zza;;{e:;n;;{ejg:nn https://m.edsoo.ru/f
£0d5708
00BEMHBIX
OTHOIIICHUH ra30B
dusndeckue u 22.01
XUMHYECKHE
CBOMCTBA BOJBI.
AKTyaJIbHaA
bu6mmoreka [IOK
35 TeMATHIa LT https://m.edsoo.ru/f
permoHa £0d587a
BupryaabHas
IKCKYpPCHS HA
OYMCTHBIE T.
ToMeHuU
CocTaB OCHOBaHUH. bubmmoreka [JOK =~ 24.01
36 [Moustue 00 https://m.edsoo.ru/f
AHIUKATOpax f0d59e2
Bopna xak npeayaraTh uiu bubmmoreka [JOK =~ 29.01
37 pacTBOPUTEID. OLICHUBATh https://m.edsoo.ru/f

Hacriniennrie n

Croco0 Hay4HOTO

f0d5b40




HEHACBHIIIICHHbBIE
pactBopbl. MaccoBast
J10J151 BELIECTBA B

HACCIIENOBAHUS
JTAHHOT'O BOITpOca

pacTtBope
[IpakTnueckas 31.01
paborta Ne 5 o Teme
«IIpuroroBienue
bu6mmoreka [JOK
PacTBOPOB ¢
38 OHbeIeTEHHO https://m.edsoo.ru/f
PEICIICHIOM - f0dSeba
MacCOBOH JIOJICH
pPacTBOPEHHOTO
BEIIIECTBAY
KonTponpsHas padora 5.02
bubmuoreka [JOK
No2 o Teme
39 KHCTIOnO https://m.edsoo.ru/f
JIOPOA. f0d6342
Bonopoxa. Bonga»
OKCHIIBI; COCTaB, Bbu6muoreka [IOK =~ 7.02
40 KJIacCU(pUKanus, https://m.edsoo.ru/f
HOMEHKJIATypa f0d664e
ITony4yenue u [IPUMEHSATH 12.02
XUMUYECKHE COOTBETCTBYFOIIH
. o bubmuorexa [JOK
CBOMCTBA KUCJIOTHBIX, € €CTEeCTBEHHO-
4 OCHOBHBIX U Hay4JHBIC 3HAHHS hpsaiim.edsoo.nuil
i f0d664e
aMdoTepHBIX JU1s1 OOBSICHEHHSI
OKCHJIOB SIBJICHMSI.
OCHOBaHUS: COCTaB, 14.02
bubmuorexa [JOK
Kiaccudukanus,
42 https://m.edsoo.ru/f

HomeHkiatypa. PHK
IIpaBuna

fOd67ca




M0JIL30BAHUSA
OBLITOBOM XMMHUeEH

[Tony4enue u Bbubnuoreka [IOK  19.02
43 XUMHYECKUE https://m.edsoo.ru/f
CBOMCTBa OCHOBaHHUI fO0d67ca
Haxonute u 21.02
U3BJICKATH OJIHY
WJIH HECKOJIBKO
Kucnotsi: cocras, €IUHHUIT bu6mmoreka [IOK
44 Kiaccudukanus, uHpopmanuu, https://m.edsoo.ru/f
HOMEHKJIaTypa PacHOI0KEHHBIX fOdfee2
B OJIHOM
¢bparmenTe
TEKCTa.
[Tonyyenue u 26.02
XUMHUYECKHE
CBOICTBa KUCJIOT.
AKTyalIbHasi bubnuoreka [IOK
45 TEMATHKA 1JI9 https://m.edsoo.ru/f
pernona fOdfee2
TroMmeHckuit
aKKyMYJISITOPHBI
3aBoj (TA3)
Comnu (cpennue): 28.02
HOMEHKJIATypa, bubnmnoreka [JOK
46 CIOoCOOBI OTyYeHUS, https://m.edso0.ru/0
XUMHUYECKHE 0ad9474
CBOMCTBA
47 [IpaxTuueckas JienaTh ¥ HayqHO bu6mmorexa [IOK = 4.03




pabota Ne 6.
Pemenue
IKCIIEPUMEHTATBHBIX
3a/1a4 1Mo TeMe

000CHOBEBIBATh
MIPOTHO3BI O
MPOTEKAHUN
mporecca wiu

https://m.edsoo.ru/0
0ad9b7c

«OCHOBHBIE KJIACCHI SIBJICHHS
HEOPTraHUYECKHUX
COEIUHEHUI)
I'enernyeckas cBs3b 6.03
bubmuorexa [JOK
MEX]Ty KJIaccaMu
48 - https://m.edsoo.ru/0
p $ 0ad9a50
COCTMHCHU I
O6o001eHne U Bbu6muoreka [IOK =~ 11.03
49 CHCTEeMaTH3aIHs https://m.edsoo.ru/0
3HAHUN 0ad9cb2
KoHTtposbHas pabota 13.03
Ne3 o Teme bu6mmoreka [IOK
50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/0
HEOPraHUYECKUX 0ad9ela
coequHeHuin"
ITepBble ONBITKN 18.03
KJIaccu(uKanuu
bu6mmoreka [JOK
XUMHYECKHX
51 S emerton. TTorsTie https://m.edsoo.ru/0
' 0ad9ffa
0 TpyIIaxX CXOTHBIX
3JICMEHTOB
[leproanueckuii 20.03
bubmuorexa [JOK
3aK0H U
52 https://m.edsoo.ru/0
Ilepnonnueckas

CHUCTEMAa XUMHNUYECCKUX

Oada52c




snemenToB 1. U.

Menpeneena
TTepHOTb, IPYIIIIbI, bu6mmorexka [IOK = 1.04
53 T — https://m.edsoo.ru/0
OadaS52c
Haxonuth n 3.04
U3BJICKATh OJIHY
WJI HECKOJIBKO
CrpoeHue aToMOB. €IUHHUII bu6mmorexa [IOK
54 CocTaB aTOMHBIX uHpopmanuu, https://m.edsoo.ru/0
anep. 3oTombl PaCTOI0KEHHBIX Oada342
B OJTHOM
¢bparmenTe
TEKCTa.
Crpoenue 8.04
3JICKTPOHHBIX
000JT0YeK aTOMOB bubmuorexa [JOK
55 3JIEMEHTOB https://m.edsoo.ru/0
ITepuoanueckoit 0ada6bbc
cucremsl JI. U.
Menneneera
XapakTepucTuka 10.04
XAMHYECKOTO
AJIEMEHTA TIO €T0 bubnmoreka [JOK
56 TTOJI0’KEHUIO B https://m.edsoo.ru/0
Ilepronnueckon 0ada824
cucreme /1. W.
Menneneera
57 3HaueHue bu6mmorexa [IOK =~ 15.04




[Tepuoauueckoro
3aKOHa JJIsSl pa3BUTHUS
HayKU U IPaKTUKH. [].
H. MenneneeB —
Y4€HBIN, NeAaror u

https://m.edsoo.ru/0
0ada96e

rpaXKIaHUH
IPUMEHSITh 17.04
DIEKTPOOTPHULIATEIBH COOTBETCTBYIOIIU
bubmuorexa [JOK
OCTBh aTOMOB € €CTECTBEHHO-
>3 XUMUUYECKUX HAy4YHbIC 3HAHUS hitps://m.edscoru/0
yi 0adaab8
3JIEMEHTOB IS OOBSICHEHUS
SIBIICHUS.
Honnas xumuueckasa Eu OK 22.04
cBs13b. PHK UoHbI nbmaotexa L
59 I 46 https://m.edsoo.ru/0
ATpHs Ha CIyHoe Oadac34
3I0POBbSI YeJIOBEKA.
KoBaneHTHas Bbubmuoreka [IOK =~ 24.04
60 MOJISIpHAS https://m.edsoo.ru/0
XUMHUYECKasl CBAI3b Oadaab8
KoBanenTHas Bbubnuoreka [IOK =~ 27.04
61 HEMOJISIpHAs https://m.edsoo.ru/0
XUMHYECKasl CBAI3b Oadaab9
OIUCHIBATh U 1.05
OLIEHUBATH
CII0COOBI, bubmuoreka [JOK
62 CreneHb OKUCIEHUS KOTOpbIE https://m.edso0.ru/0
HCTOJIb3YIOT Oadae28

y4EHBIC, YTOOBI
obecnevnThb




HaaEKHOCTD

JAHHBIX U
JIOCTOBEPHOCTh
0OBSICHEHUIA.
OKHCIHUTETBHO- Bbubmuoreka [IOK = 6.05
63 BOCCTaHOBMTECIIbHBIC https://m.edsoo.ru/0
peakunu 0adb076
bu6mmorexa [IOK = 8.05
OKucIuTeIu U
64 BOCCTAHOBITE https://m.edsoo.ru/0
. 0adb076
KonTponpsHas padora 13.05
bubmuoreka [JOK
Ne4 o Teme
65 «CTDOGHME ATOMA https://m.eds00.ru/0
p ' 0adb486
XumMmnyeckas CBI3b»
Haxonuts u 15.05
U3BJICKATH OJTHY
. HJIM HECKOIBKO
PesepBHBIil ypOK.
€TUHUI]L bu6mmoreka [IOK
O000menue u
66 uHpopManuu, https://m.edsoo.ru/0
CUCTEMATHU3ALUS
o PaCIIOI0KEHHBIX 0Oadb33c
3HAHUI
B OJTHOM
¢dparmenTe
TEKCTA.
PesepBHbIi ypoOK. 20.05
bu6mmorexa [IOK
O0001enue u
67 S — https://m.edsoo.ru/0
e 0ad9ch2
3HAHUHI
68 PesepBHbIil ypok. bubmuoreka [IOK = 22.05

O06o0061EeHNE U

https://m.edsoo.ru/f




CHUCTEMAaTU3aIU
3HAHUH

f0d61c6

OBIIEE KOJIMYECTBO YACOB
10 ITIPOTPAMME

68




9 KJIACC

KoumnuecTBo yacos DJIEeKTPOHHbBIE Hata
Ne Tema ypoka KounTtpousb POyHKIHOHAJIbHASA uudposbie ILUIaH dakr
n/n Bcero rPaMOTHOCTH oOpa3oBaTe/ibHbIE
pecypcbl
[Tepuoanueckuit 5.09
3aKOH.
bubnuoreka [{OK
[Iepnonnueckas
1 https://m.edsoo.ru/00
CHUCTEMa XMMUYECKUX
adb59%e
anemenTtoB Jl. U.
MenpeneeBa
3aKOHOMEPHOCTH B [IPUMEHSATH 7.09
U3MEHEHUHN CBOICTB COOTBCTCTBYIOIIHNEC Bubnuoteka HOK
XAMUYECKHAX 1 €CTECTBEHHO-HAYyUYHBIE https://m.edsoo.ru/00
3JIEMEHTOB NEPBBIX 3HAHUA I adb6b6b
TpEX MEPUOIOB OOBSICHEHUS SIBJICHUS.
Knaccudukanus u 12.09
bubnmorexa LIOK
HOMEHKJIaTypa
1 https://m.edsoo.ru/00
HEOPTraHUYECKUX
p adb7e2
BEIIIECTB
Haxoaute u u3BIEKaTh 14.09

Bunsl xumunyeckon
CBA3H U THUIIBI
KpUCTATINIIMICCKUX
peLETOK

OJIHY UJI HECKOJIBKO
eIMHUL HHpOpMaIuHy,
PacroI0XKEHHBIX B
OJIHOM (pparMeHTe
TEKCTa.

bubnunorexa LIOK
https://m.edsoo.ru/00
adbac6




KonrponsHas pabora
Nel o teme
«IToBTOpEHUE N
yrayOJaeHe 3HAaHUHA
OCHOBHBIX Pa3/IeJioB
Kypca 8 kiaccay

19.02

Knaccudpukanus
XUMHYECKUX PEAKIUI
10 Pa3TUYHBIM
MpU3HaKaM

bubnuoreka [{OK
https://m.edso00.ru/00
adbcb0

21.02

[TonsTHE O CKOpOCTH

XMMHYECKON PEaKIuu.

ITonsatue o
TOMOTECHHBIX B
reTEepOreHHBIX
peaKuusx

bubmuoreka [IOK
https://m.edso00.ru/00
adbe9a

26.02

ITonstue o
XUMHYECKOM
pPaBHOBECHH.
@DaKTOpBI, BIUSAIOLINE
Ha CKOPOCTh
XMMHYECKOHN peaKiuu
U TIOJIOKEHUE
XUMHYECKOTO
paBHOBECHS

OKHUCIIUTEILHO-
BOCCTAHOBUTEIBHBIE

bu6mmoteka IIOK
https://m.edsoo.ru/00
adc28c

but6mmorekxa [IOK
https://m.edsoo.ru/00

28.02

3.10




peakuum adcade
Teopust JIeTIaTh U HAy4YHO 5.10
AIEKTPOJIUTUYECKON 000CHOBBIBATH Bubnuorexa LIOK
10 JHUCCOILUAIINH. MPOTHO3BI O https://m.eds00.ru/00
CuibHBIC U ClTa0bIe MPOTEKAHUH TIpoIiecca adcd68
3IEKTPOJIUTHI WJIU SIBJICHUS
bubnuoreka [{OK 10.12
HNonHsble ypaBHEHUs
11 cariuii https://m.edsoo.ru/00
peartt add448
XuMHUYeCcKue 12.10
. MPUMCHSITh
CBOMCTBA KHUCJIOT U
3 COOTBETCTBYIOIIKE bubmmoreka [JOK
OCHOBaHH B CBETE
12 . €CTECTBEHHO-HAaYy4YHbIE https://m.edsoo.ru/00
npeACcTaBICHUH 00
o 3HaHUA 1711 add5d8
AIEKTPOJIUTUYECKON
OOBSICHCHUS SIBJICHUS.
JMCCOLMaIun
XuMH4ecKue 17.12
CBOICTBA COJIEH B
. bu6mmoteka IIOK
CBETE MPEACTABICHUI
13 o6 https://m.edsoo.ru/00
3 add8b2
AIEKTPOJIUTUYECKON
JIACCONAITAN
bubmuoreka [IOK 19.12
[TonsiTue o runponuse
14 coneit https://m.edsoo.ru/00
add9d4
O6001eHNE U bubmuoreka LIOK 24.10
15 CHUCTEMaTHU3ausa https://m.edsoo.ru/00

3HAHUH

addd12




[TpakTuyeckas pabora 26.10
bu6nmoreka [IOK
Ne 1. «Pemenue
16 S — https://m.edso00.ru/00
P addbfa
3a7a4y»
KontponbHas padota 7.11
Ne2 o Teme
bubnuoreka [IOK
«INEKTPOTUTUYECKAS
17 https://m.edsoo.ru/00
JIACCOLMAIHS.
addecO
XUMHUYECKUE PEAKIUU
B pacTBOpax»
OO6mias HaxoauTth 1 U3BIIEKAThH 9.11
XapaKTePUCTHKA OJIHY MJTU HECKOJIbKO
bubmuoreka [IOK
raJIOr€HOB. eIMHUIl HH(POPMAITUH,
18 https://m.edsoo.ru/00
XuMUu4YecKue PacCIOI0KEHHBIX B addfed
CBOICTBa Ha MpUMepe OJTHOM (pparMeHTe
XJiopa TEKCTA.
XJI0pOBOAOPOA. 14.11
ConsgHas KHCII0TAa, bubnuoreka [{OK
19 XHUMHUYCCKHE https://m.edsoo.ru/00
CBONCTBA, IIOJIyYEHHE, adel04
MIpUMEHEHNE
[IpakTuueckas pabora 16.11
Ne 2 o Teme bubnunorexa LIOK
20 «IlonyueHue constHON https://m.edsoo.ru/00
KHUCJIOTBI, U3yYECHHE €€ ade348
CBOICTBY
21 Beruucnenus no but6mmoreka [IOK 21.11




YPaBHEHUSAM
XMMHYECKUX PEAKIIUH,
€CII OJIUH U3
peareHToB J1aH B

https://m.edsoo.ru/00
ade488

HU30BITKE
O6mias 23.11
bubnuoreka [IOK
XapaKTEePUCTHKA
22 https://m.edsoo.ru/00
aneMeHToB VIA-
ade64a
TPYIIIIBI
AJITOTPOIIHBIC 28.11
MOIU(DHUKAIIIH CEPBI. MPUMCHSITh
Haxoxnenue cepsl u COOTBCTCTBYIOIIHNEC bu6nmorexa LIOK
23 e€ COeTMHCHUI B €CTECTBEHHO-HAyUYHbIE https://m.edsoo.ru/00
IpupoxaC. 3HAHUS OIS ade64a
XUMUYECKUe O0OBSICHEHUS SIBJIICHUS.
CBOMCTBA CEphI
CepoBoaopo, 30.11
p p bu6nmorexa LIOK
CTpOEHUE,
24 S —— https://m.edsoo.ru/00
. ade802
XHMHYECKHE CBONCTBA
Oxcupl cepsl. CepHas 5.12
KUCJIOTA, (bmnqecm/le Bubnuoreka ]_[OK
25 1 XUMHYECKIE https://m.edsoo.ru/00
CBOICTBA, adea28
MIPUMEHEHUE
26 XUMHYECKUE PEAKITUH, dbopMyIupoBaTh HA bubnuorexa [IOK 7.12

JIC)Kale B OCHOBE

OCHOBE MOJyY€HHOU U3

https://m.edsoo.ru/00




IIPOMBIILIJIEHHOTO TeKCTa UH(OpMAIIH adec8a
croco0a Moyry4eHust COOCTBEHHYIO
CEPHOU KHUCIIOTHI. TUIIOTE3Y,
XuMHueckoe MIPOTHO3UPOBATh
3arpsi3HEHUE COOBITHSI, TEUCHHE
OKpY>KaroIen cpeibl nporecca, pe3yabTaThl
COCTUHEHUSIMHU CEPBI HKCIIEPUMEHTA
Brrunciienne 12.12
. bubnuoreka [{OK
MacCOBOM JI0JH
27 https://m.edsoo.ru/00
BBIXOIa MPOJIyKTa
Aa Hpoayk adec8a
peakuuu
Oo6mas 14.12
XapaKTePUCTHKA
371€MEHTOB VA-
bubnmorexa LIOK
rpynmnsl. A3oT,
28 https://m.edsoo0.ru/00
acrpoCTpaHEHHE B
pactpoctp adeeab
npupoje, puzndeckue
U XUMHYECKHe
CBOMCTBA
AMMUak, ero JIeJIaTh U HAy4YHO 19.12
¢busnueckue u 000CHOBBIBATh bubnmorexa [IOK
29 XUMHUUYECKHE IIPOTHO3BI O https://m.edsoo.ru/00
CBOICTBa, IIOJIyYE€HUE IIPOTEKAaHNU IIpoLecca adf004
Y IPUMEHEHUE WM SIBJICHUS
I[IpakTuueckas pabora bub6nnorexa [JOK 21.12
30 Ne 3 o Teme https://m.edso0.ru/00

«Ilonyuenune

adf180




aMMHMakKa, 1/13yqu1/Ie
€r0 CBOICTB»

A3oTHas KHucnoTa, eé€ bubnunorexa LIOK 26.12
31 dbuznveckue u https://m.edsoo.ru/00
XHUMHYECKHE CBOMCTBA adf306
Hcnons3zoBanue 28.12
HUTPATOB U COJEH
aMMOHHS B KauecTBe
MHUHEpaJIbHbIX bubmmoreka [JOK
32 yIoOpeHuit. https://m.edsoo.ru/00
XUMHUYECKOE adf518
3arpsi3HEHUE
OKpY>KaloIlEen Cpeibl
COCTMHEHUSMH a30Ta
dochop. Oxkeun 9.01
hoctpopa (V) bubnnorexa [JOK
dbochopnas xkucnora,
33 — https://m.edsoo.ru/00
adf68a
XUMHUYCCKHE
CBOICTBa, MOJTyuYeHHE
Hcnons3zoBanue 11.01
¢dbocdaroB B kauecTBe
MUHEPATBHBIX bubmuoreka [IOK
34 ynoOpeHuit. https://m.edsoo.ru/00
3arpsi3HeHue adfc20

MIPUPOTHOMN CPEJIbI
dbocharamu




Yraepon,
pacrpocTpaHeHHe B
npupoje, puzndeckue

16.01

U XUMHYECKUE bubmuorexa [JOK
35 CBOICTBA. https://m.edso0o.ru/00
AKTyajIbHasA adfd9c
TeMaTHKAa J1JIs
pernona QOO
«CUBYP Toboabck»
OpPMYJIUPOBATh Ha 18.01
Oxcunpl yriaepona, ux dopmyip .
OCHOBE TIOJTy4YEHHOH U3
(buznvecKue u
TeKCcTa HHGOPMAITIH
XHMHYECKHE
N COOCTBEHHYIO bubnuorexa [IOK
CBOMCTBA.
36 TUIIOTE3Y, https://m.edsoo.ru/00
DKOJIOTHYECKHUe
MPOTHO3UPOBATh adfebe
poOJIeMbl, CBSI3aHHBIC
COOBITHS, TCUCHHUE
C OKCHJIOM yTJIepoia
av) mpoiiecca, pe3yibTaThl
IKCIIEPUMEHTA
bu6mmoteka IIOK 23.01
VYrosbHas KUCI0TA U
37 o8 com https://m.edsoo.ru/00
ae006¢c
ITpakTryeckas pabora 25.01
Ne 4 o Teme
"Ilonyuenue bubmuoreka [OK
38 YTJIEKUCIIOTO ra3a. https://m.edsoo.ru/00

KauectBennas
peakus Ha KapOoHaT-

HOH

ae027e




39

40

41

42

[TepBonauasibHBIE
IIOHATHS 00
OpraHNu4YeCKHUX
BEIIIECTBAX KakK O
COCITMHEHHUIX
yriepoja.
AKTyajbHas
TeMaTHKa I
pernona AQ
CAHTHIIMHCKHH
HedTenepepadaTbiBa
IOIIMI 3aBOM»

Kpemnwnii u ero
COECUHEHUS

[IpakTuueckas pabota
Ne 5. Pemenue
AKCIEPUMEHTAIbHBIX
3aJ1a4 110 TeEME
«Baxmneimne
HEMETAJIJIBI U UX
COCIMHEHUS

KonTponbnas pabota
Ne3 o Teme
«Baxxnaenmmue
HEMETAJIJIBI U UX
COCTMHEHUS

Haxoautes u n3BiekaTh
OJHY WJIK HECKOJIBKO
eauHUI HHPOpPMAITUH,
PacIog0XEHHBIX B
OJIHOM (pparmeHTe
TEKCTA.

bubnunoreka LIOK
https://m.edsoo.ru/00
ae054e

bubnuoreka [IOK
https://m.edsoo.ru/00
ae080a

bu6mmoteka IIOK
https://m.edsoo.ru/00
ae0bf2

bubnunorexa LIOK
https://m.edsoo.ru/00
aelel8

30.01

1.02

6.02

8.02




OOmas 13.02
XapaKTEePUCTHKA
XUMHAYECKAX
JJIEMEHTOB —
bu6nmoreka [IOK
METAIIOB.
43 https://m.edsoo.ru/00
Meramnnueckas CBSI3b
ael03e
A METaJJINYeCKast
KpHUCTAJUTHYECKas
pemeTka. Grundeckue
CBOMCTBA METAJIIOB
HaXOIUTh U U3BJIEKATH 15.02
XUMHUYeCKHe
N HECKOJBKO €IUHUII
CBOMCTBA METAILIOB. bubnunoreka LIOK
. uHpopmanuu,
44 DIIEKTPOXUMHUYECKU I https://m.edso0o.ru/00
. PaCIOJIOKEHHBIX B
psA HaNpsHKEHUN ael156
pa3HbIX (pparMeHTax
METAIIOB
TEKCTa
OOmue crocoObl 20.02
MOJIy4eHHUsI METAIIJIOB.
CruiaBbl. Beraucinenus
bubnmorexa LIOK
10 YPaBHCHUSIM
45 . https://m.edsoo.ru/00
XUMHAYECKUX PEAKIIUIA
p , aell56
€CJI OJUH U3 =
pEareHToB COAEPIKUT
MIpUMECH
bubnuotexa [JOK 22.02
[Tonsitue o koppo3uu OOBSACHSATH PUHIIUTT
46 https://m.edsoo.ru/00

METAJJIOB

JEHCTBHS TEXHOJIOTUU

ael278




bubnunorexa LIOK 27.02
47 Illenoynbie METaIBI https://m.edso0o.ru/00
ael4b2
Oxcupsl u bubnuoreka LIOK 29.02
48 TUJIPOKCUJIBI HATPUSA U https://m.edsoo.ru/00
Kanus ae14b2
OIMCHIBATh U 5.03
OLIEHUBATb CIIOCOOKI,
KOTOPBIE UCIOJIB3YIOT
IIlemouyHO3EMEIbHEBIC R bubnuorexa [{OK
. yuéHbIe, YTOOBI
49 MeTaJJibl — KaJblIUN U https://m.edsoo.ru/00
. 00ecneYuTh
Marauu .. aelSe8
HaJI&KHOCTh TaHHBIX U
JIOCTOBEPHOCTh
00BICHCHUI
. bubnuoreka [{OK 7.03
Baxueiimue
50 https://m.edso00.ru/00
COCAUHCHHMS KaJIbITUS
aelS5e8
O06o06meHue u 12.03
51 CUCTEMATHU3AaIHA
3HAHUH
HaXOINUThb U U3BJIEKATD 14.03
.. HECKOJIBKO €IMHMI]
JKécTkocTh BOJIBI U but6mmoreka [IOK
" uHpopManuy,
52 CITIOCOOBI €€ https://m.edsoo.ru/00
PacToIOKEHHBIX B
YCTpaHEHHUS ae1886
pa3HbIX (hparMeHTax
TEKCTa
53 IIpakTruyeckas pabora bubmuoteka [JOK 19.03




Ne 6 o Teme
"YK€EcTKkoCTh BOBI U

https://m.edsoo.ru/00
aclae8

METO/IbI €€

ycTpaHeHus"

AnmroMuHwMiA. 21.03

AKTyaJIbHas

TeMaTHKa J1Jis bu6nmorexa LIOK
54 peruona TromeHckuit https://m.edsoo.ru/00

paiion — OO0 MIIK aelc64

«Crpoii-MetaJi-

KOHCTPYKIMID»

AmpoTepHbIe Bu6mmoreka [IOK 2.04
55 CBOMCTBA OKCHJIA https://m.edso0.ru/00

TAJIPOKCHIA aelc64

bubnuoreka [{OK 4.04
56 Kenezo https://m.edsoo.ru/00
ael1d86

Oxkcuapl, THIPOKCUIBI bubmmoteka IIOK 9.04
57 u comnu xenesa (II) u https://m.edso0.ru/00

xenesa (I11) ae35e6

O60061eHue u 11.04
58 cUucTeMaTHu3aIus

3HaHUH

[IpakTrueckas pabota 16.04

Ne 7. Permerie bubnunorexa LIOK
59 https://m.edsoo.ru/00

OKCIICPUMCHTAJIbHBIX
3aaa4 110 TCMC

ae3de8




60

61

«Baxxneiiue
METaJUIBI U UX
COEIUHEHUS)

Brrancnenus no
YpaBHEHUAM
XMMHYECKUX PEAKIUH,
€CIIM OJIMH U3
peareHTOB J1aH B
HU30BITKE WIIN
COJICPKUT MPUMECH.
Breraucnenus
MAacCOBOH JI0JIU
BbIX0/1a ITPOIYKTA
peakiumn
O06o06meHue u
CHCTeMaTH3aIus
3HAHUH

OIUCBIBATh U
OIIEHMBATh CIIOCOOBI,
KOTOPBIC UCIIOJIB3YIOT
yUEHBIC, YTOOBI
o0ecneyuTh
HaaEKHOCTh JaHHBIX U
JIOCTOBEPHOCTh
00BICHEHHUH

bubnuoreka [{OK
https://m.edso00.ru/00
ael750

18.04

23.04

62

KonTponbnas padota
Ne4 o Teme
«Baxxneiimue
METaJUTBI U UX
COCIMHEHMUS

25.04

63

BemecrBa n
MaTepualibl B
MOBCEIHEBHOM KM3HHU
YyeJoBeKa

bubnunorexa LIOK
https://m.edsoo.ru/00
ae3f50

2.05

64

XUMHUYECKOE

OOBSACHATH MPUHLIUIT

but6mmoreka [IOK

7.05




3arpsi3HEHUE JEHCTBUS TEXHOJIOTHH https://m.edsoo.ru/00
OKPYKAIOLIEN CpeIbl ae4270
Ponb xumum B 14.05
bubnunoreka LIOK
pereHun
65 . 1 https://m.edso0o.ru/00
9KOJIOTHYCCKUX 2ed270
pooem
PesepBHbIii ypok. 16.05
bubnunoreka LIOK
O06006111eHE U
66 1 https://m.edsoo.ru/00
cHUCTeMaTH3aIus
. ae0dOa
3HAHUH
PesepBHblIil ypok. 21.05
bubnunoreka LIOK
O06006111eH1E U
67 N — 1 https://m.edsoo.ru/00
. . adb33c
3HAHUH
PesepBHbIil ypoK. 23.05
bu6nmorexa LIOK
O6o00mmenue u
68 S — 1 https://m.edso00.ru/00
creTeMaTHsat ad9ch?2
3HAHUH
OBLIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME




I[puio:xenue 2 k padoueii mporpamme

IHPAKTHYECKASA YACTD 11O ITPEJIMETY «XUMMUS»

XHUMHUYECKasl CBA3b»

8 KUIACC
Kou-Bo yacoB
Ne ni/m H KonTpoJbHbIe IIpakTHYeckue
auMeHOBaHHe aara
padoThI padoTsbI

[IpakTrueckast padora Ne 1 «IIpaBuiia paboThI B 1a00OpaToOpuu U

1 npuémbl oOpamieHus ¢ 1adbopaTopHbIM 0bopynoBanrnem» PHK 1 11.09
TexHuka 0€30MacHOCTH MOBEIEHUS B KAOUHETEe XUMUHU.

2 CrapToBas quarHoctuueckas padbora 1 13.09

3 ITpaktnyeckas pabora Ne 2 «Pa3nenenue cMmeceil (Ha mpumepe | 18.09
OYHCTKH [TOBApEHHOH COJIN)» )

4 KonTposabnas padora Nel no teme «BeriecTBa 1 XUMHUECKHE | 20.11
peakuum»

5 [Tpaktryeckas padora Ne 3 o teme «Ilonyuenue u cobupanue | 11
KHCJIOPO/a, U3yYEHHE €T0 CBOMCTB)»

6 [Tpaktuyeckas padora Ne 4 o Teme «Ilonyuenue u cobupanue | 27 12
BOJIOPOJia, N3YYEHHE €r0 CBOMCTB

7 [IpakTuueckas pabora Ne 5 no teme «IIpurorosienue pactBopos | 3101
C onpeAenéHHON MacCOBOH 101 paCTBOPEHHOTO BEILECTBA

8 Konrtponsnas padora Ne2 o teme «Kucnopon. Bogopoa. Boga» 1 5.02

9 [TpakTuueckas padota Ne 6. Perenrie skcriepuMeHTaIbHBIX 3a7a4 | 403
1o Teme «OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COEANHEHUID) '

10 Kontponbnast pabota Ne3 mo teme "OCHOBHBIE KJTacChI 1 13.03
HEOPTaHWIECKUX COCANHEHMI" '

1 KonTtponbHas padora Ne4 no reme «CtpoeHue atoma. | 13.05




11 KIIACC

Kou1-Bo yacoB Hara
Ne n/m H KounTpoabubie IlpakTHYecKue
anMeHOBaHMe
padoThI padoThI

1 Kontpoinbnas padora Nel o teme «IloBTopenue u yriybiaeHue 1 19.02
3HaHMUI OCHOBHBIX pa3eNioB Kypca 8 kiacca ’
[IpakTudeckas padora Ne 1. «PenieHne s3KCrIepUMEHTATBHBIX

2 1 26.10
3a/1a4»

3 KonTtponbsHast padora Ne2 1o reme «IeKTpoIUTHYECKAs | 711
quccouuanus. XMMHUUECKHE PEaKIUi B pacTBOPax» '

4 [TpakTuueckas pabota Ne 2 o reme «l[lonydyenue consHon | 16.11
KHUCTIOTHI, U3y4eHHE €€ CBOMCTBY

5 [Ipaxtuyeckas padora Ne 3 o teme «Ilomydenue aMmuaxa, | 2112
U3YYEHUE €r0 CBOWCTBY»

6 [IpakTuueckas pa6ora Ne 4 no Teme "llomyueHue yriekuciaoro | 75.01
ra3a. KauectBenHas peakius Ha kapOoHaT-uOH" '

7 [TpakTuyeckas padora Ne 5. PerieHue sKkcriepuMeHTalIbHbIX 3a7a4 | 6.02
1o TeMe «BaykHelne HeMeTallIbl U UX COEIUHEHUS» '

8 KonTposabnas padora Ne3 no teme «BaxHeilne HeMeTauIbl U UX | 2,00
COEJITUHEHUS»

9 [TpakTuueckas padora Ne 6 mo Teme "JKECTKOCTH BOABI M METO/IBI 1 19.03
eé ycrpaneHus" '
[IpakTuueckas pabora Ne 7. Pemenue skcriepuMeHTaIbHBIX 33a4

10 1 16.04
10 TeEME

1 Kontponbnas pabora Ne4 o teme «BakHeime MeTamibl U UX | 25.04

COEIMHEHM S




IMpuioxenue 3 k padoueii mporpamMmme

YYEBHO-METOJJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» «Xumus» g 8 kinacca oomeoOpazoBaTenbHbIX yupexaenuu, apTop O.C. ['abpuensia. — M.: IIpocsemenue, 2019.- 175¢.

o «Xumus» g 9 knacca obmeoopazoBarenbHbIX yapexacaun, aBTop O.C. 'adbpuensa. — M.: [Ipocsemenue, 2019 — 223 c.

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

IIporpammsr:

ABtopckas nporpamma O.C. I'abpuensina, mo yueOHuky aBropoB O.C. I'abpuensn, N.I'. Octpoymos, C.A. CnaakoB «XuMus. 8 Kiaccy,
Mocksa «IIpocsemienue» 2019 r

ABtopckas nporpamma O.C. I'abpuensina, mo yueOHuky aBropoB O.C. I'abpuensn, U.I'. Octpoymos, C.A. CnaakoB «Xumus. 9 kmaccey,
Mocksa «IIpocsemienue» 2019 r

[TocoOwusi:

COopHUK 33a/1a4 ¥ YIPOKHEHUH 110 XUMHUH JJIsl CPEIHEN MIKOIBL. — 2-€ u31., uctp. u gomn. — M.: PUA «HoBas BonmHa»: u3natens Y MEPEHKOB,
2023 -214 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. bubmnoreka I{OK https://m.edsoo.ru

2. Poccuiickas 3nekTpoHHas mkoda https://resh.edu.ru
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