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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHK Ha YPOBHE OCHOBHOT'O 00IIET0 00pa30BaHUs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCHUTAHUSA U € Y4ETOM KOHLEMLMHU MPEnojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O MLesaX, oOwmedl crpareruun oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPENCTBAMH y4eOHOrO NpEAMETa, YCTaHABIHWBACT
00s13aTeNIbHOE TPEAMETHOE COJIEpXKaHKe, MpelyCMaTpUBaeT paclpeesieHHe ero mo Kiaccam U
CTPYKTYPHUPOBaHUE 10 pa3zeiaM U TeMaM IpOrpaMMbl 0 XUMHH, ONpeeNseT KOJIUYECTBEHHbIE
U KayeCTBEHHBIC XapPaKTEPUCTUKH COJACPKAHUS, PEKOMEHIYEMYI0 IOCIIeA0BaTEIbHOCTh
U3YyYEHHs] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOIMKH y4eOHOro
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OonpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMSI OCHOBHON 00pa3oBaTeIbHOM NMPOrpaMMbl Ha
YPOBHE OCHOBHOTO 001IIeT0 00pa3oBaHus, a TaK)Ke TPEOOBAHMIA K pe3yabTaTaM 00y4eHHS XUMHU
Ha YpOBHE Lelel H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JEeSITeILHOCTH 00yUYaroIIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMSL.

3HaHUE XUMHUH CIYXKUT OCHOBOMU U1 (POPMUPOBAHMSI MUPOBO33PEHUS 00YUaIOIIErocs, ero
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
IPECTaBICHUS O B3aUMOIIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B MIPUPOJIE, O MYTAX
pemeHust TI00aNBHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJIOBEYECTBA — CBHIPHEBOM,
SHEPreTU4ecKoi, MUIIEBOM U 3KOJIOrMYecKOr 6€30MacCHOCTH, MPOOJIEM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaau3aliM BO3MOXHOCTEM M camMopa3BUTHS U (OpPMUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 001Iel 1 PYyHKINOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS! U TBOPUECKUX CIOCOOHOCTEH o0ydaromuxcs,
HaBBIKOB HMX  CaMOCTOSTEIbHOH  y4eOHOH  JEeSTeIbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
MpoeCCHOHAIBHON JESTENHHOCTH,

3HAKOMHUT €O CHNEUU(UKON HAyYHOrO MBIIUICHUS, 3aKJIaIbIBa€T OCHOBBI IIEIOCTHOTO
B3IJIA/1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM ATAlOM B ()OPMHPOBAHUHT
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPHPOJIE, K 4YENOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOrMYeckoe 0oOpa3oBaHHE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMH XMMHMU 00ECHEeUMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TIpeAMEeTa, KOTOPBIH SIBIISIETCS TEJAarorM4ecKd aJanTHPOBAHHBIM OTPaKEHHEM
6a30B0il HayKH XMMHMHU Ha ONpeAEIEHHOM JTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIIero oOpa3oBaHHs OPUEHTHPOBAH HA OCBOCHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHUHU c(HOpMUpPOBaHA HA OCHOBE CHCTEMHOI'O
noaxona k e€ maydeHuro. CoJepkaHHWe CKIIAABIBACTCS W3 CHCTEMBl MOHIATHH O XHUMHUYECKOM
JJIEMEHTE M BEIIECTBE M CHUCTEMBl MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OpPTaHHM30BaHBI 1O TPUHIUITY ITOCIEIOBATEIFHOTO pPa3BUTHSI 3HAHWI Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUHN pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoaunueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMMU;

— Y4€HUS O CTPOCHUH aTOMa U XUMHUYECKOH CBA3H;



— MPEACTaBIECHUI 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE OSMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEILHO OT OJHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKLIHUU OOBACHEHHsS W IPOTHO3MPOBAHMS CBOWMCTB, CTPOEHHSI U BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMmbl IO XMMHUHU CIIOCOOCTBYET (OPMHMPOBAHUIO IIPEACTABIECHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILECHUS K HAYYHOMY 3HAHUIO U METOJIaM II03HaHUs B Hayke. M3ydeHne xumuu
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 pPaHEEe M3YUYCHHBIX YUYEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjace.

[Tpy n3yyeHnH XUMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XMMUYECKOIN HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA M KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMera COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEUIHMX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUECKUX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOIIEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUHU BELIECTB U XUMUYECKUX peaKkluil, B
(GopMHpOBaHMUM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKON 1E€ATEIbHOCTH, OCBOEHUH IPaBUil OE30M1aCHOTO
oOpalleHus C Bel[eCTBaMU B IIOBCEIHEBHON KHU3HH.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIIEKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PEIIEHUHN, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

— HaIpaBJIEHHOCTh OOyYEHHUS Ha CUCTEMAaTHYeCKoe MNpHoOIIeHHe oOyJaroluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JI€ATENbHOCTH, HAyyHbIM  METOJaM  IO3HaHuS,
(bopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOLIUMHCS OIIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIN ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUIOB JESTENBbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, UCHONb3Yys 3HAHUS U
OMbIT, TOJYYEHHbIE IpPU M3YYEHUH XUMHUHU, NPUMEHATh HUX IMpH pelIeHuu mpodiieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEILHOCTH,

— (popMupoBaHue y 00yJaromuxcs T'yMaHUCTUYECKUX OTHOUIEHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MmoBeleHus B OBITY U
TPYZAOBOM JEATENBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbS M OKpPYXKaroIleW MPUPOIHON
Cpelibl;

— pa3BUTHE MOTHUBAIIMHU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNpaBICHHOCTH JajibHeero o0yuyeHus.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 gacos (2 yaca B Hejleno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJAEP/KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. Tenma u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperatHoe coctossHue BemiectB. llonstue o
METOJIaX IMO3HaHUs B XUMUU. YuCThIe BemecTBa U cMecu. CIocoObI pa3ieieHUs CMeceH.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHBIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaleHTHOCTP aTOMOB XMMHUYECKHUX  DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENIbHAST MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTa B COCIMHEHHH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBs3p KOJIMYECTBA, Macchl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢opMyniaM XUMHUYECKUX COSAMHCHU.

®u3nueckue M XUMHYECKHUE SBICHUS. XUMHUYECKAsl peakiuss U €€ MNpPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYecKue ypaBHeHus. Kinaccupukams XMMUYECKUX PEaKIui
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYIOW, ImpaBwjiaMu paboThl B jJaboparopuu U mpuéMamu
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOMoieHne pu3nuecKux (IJIaBIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATIEHUE U KOHJCHCALMS BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONKCAaHWE TPU3HAKOB MIPOTEKAHUS XUMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmeau (), usydenwe crmocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUBAaHUE, AUCTUILIALINA,
xpomaTtorpadusi, TMpPOBENECHWE OYUCTKA ITOBAPECHHON COJHM, HAONIOJCHUE W ONHMCAHHC
pEe3yNbTaTOB MPOBEIAEHUS ONBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MacChl, CO3/1aHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M TPOCTOE BEIIECTBO.
HaxoxaeHnue kuciopoja B mpupoje, GU3ndecKkue U XMMUUECKHUEe CBOWCTBA (peakluyd TOPEHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
MPOMBINIEHHOCTH. KpyroBopoT kucnoponaa B mpupoge. O30H — aljaoTporHas MOAU(PUKAIUS
KHUCJIOpOJa.

TemnoBoit >(hdexT XuMHYECKOW peakIHH, TEPMOXMMHUYECKHE YpPaBHEHHUS, JK30- H
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »smemeHT MW mpoctoe BemecTBO. HaxokmeHue BoOIOpoJa B MPHUPOJE,
dbuznyecKre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHusl. KucioTsl u comnu.

Mousipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacelmieHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas MOJsl BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneoOpa3yroline (OCHOBHBIE, KUCIOTHBIE, aM(OTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
oKcuI0B. DU3NUYECKHE U XUMUIECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. du3znyeckue M XUMHYECKHE CBOWMCTBA OCHOBaHMU. [lomyudenne
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coseil. @uznyeckue M XMMUYECKHE CBoMcTBa cosed. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOZAa, HAONIOACHHME B3aUMOJEHCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOXKHO HCIIOJIb30BaHUE BHCOMATEPUAIIOB), HAOIOICHHE 00Pa3IOB BEIIECTB KOJINYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojieiictBus okcuaa Meau (Il) ¢ pacTBOopoMm cepHO#M KHCIOTBI, KHCIOT C METalIaMH,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PELICHUE dKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «Baxnenmmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoaumyeckasi cucrema xummu4yeckux jiemenros /[, HU.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKA KIACCU(PUKALNUU XUMHUECKUX dieMeHToB. [loHsTHe O rpynmax
CXOJHBIX 3JIEMEHTOB (IIIE€JIOYHBIE U IIETOYHO3EMENbHbIE METAJUIbI, TaJIOr€Hbl, MHEPTHBIE T'a3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux ssemeHToB J. M. MennpeneeBa. Ilepuoast u rpynmbl. DU3HYECKHIA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3ortombl. Onexktponbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKHX dJeMeHTOB [leproandeckoil cucTemsl
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leprnoaudeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (momnsipHas " HEMoJIsipHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHbIE  peakuuu. [Iporeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETalIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C PAacTBOpPaMHU KUCIOT W IIEJI0YEH, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOMUX MPUMEPHI
OKHUCJIUTETHFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Meswcnpeomemnnie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjlacce OCYIIECTBIISETCS
yepe3 HCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX [OHATHH, TaK M IOHATH,
ABJIAIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MIPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTeCTBEHHO--HAY4HbIE IOHATHS: Hay4HbIM (akT, TUIoTe3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kiaccu(uKkanusi,  MEepUOAMYHOCTb,  HAONIOJCHHE,  SKCIECPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIMJ, H30TOIBI,
palMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHME BEUIECTBA, a3, (hM3MYECKHE BEIWYHMHBI, €AWHUIBI M3MEPEHHS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzpocdepa, MuUHepalbl, TOpPHbIE IOPOAIbI, IOJE3HbIE
MCKOIIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTtBo M XUMHYeCKasi peaKust

ITepuognueckuit 3akoH. Ilepuoguueckas cucremMa xumudeckux »saemeHtoB J[. H.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX INEPHUOAOB, Kallns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cucteMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHMJbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUNIMYECKOW PEIIETKHM M BHUJA XUMHUYECKOH
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COCIUHEHMM, T'€HEeTH4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMHYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TEIIOBOMY 3((dekTy, Mo H3MEHEHHIO CTeleHeH
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTHIO KaTajau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[Tonstne o cxopoctu xumuueckoil peaxiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [IoHATHE O TOMOTeHHBIX M TeTeporeHHbIX peaknusx. [loHsTue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. PakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIH, 3JEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBle€HHE YPAaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHsI,
QHUOHBI. MexaHW3M JIHCCOLMAllMM BELIECTB C pPa3jIMYHBIMM BHJaMU XMMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DJIIEKTPOTUTHI.

Peakiun moHHOro oOMeHa. YClIOBHs MPOTEKAHUS peakiMii HOHHOTO OOMEeHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJIEH B CBETE
OpeICTaBICHUNH 00 SJIEKTPOTUTHUYECKONW aucconuanuu. KadecTBeHHBIE pEaKlIMU Ha HOHBI.
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHUYECKON peakuu OT BO3ACHCTBHS pPa3IMYHBIX
(akTOpOB, MCCIEIOBAaHUE 3JIEKTPOIIPOBOJHOCTUH PACTBOPOB BEIIECTB, IMpOIEcca IUCCOLMALUU
KHUCJIOT, IIeno4Yed W cojeil (BO3MOMKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOIIMX MPU3HAKK MPOTEKaHHUs peakuuil MOHHOro obMeHa (oOpa3zoBaHME
ocaJKa, BblIelieHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, pPEaKLUU DPAas3IoKEHUs, COCAUHEHNUS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOUIbIO KauyeCTBEHHBIX PEAKIMH Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMEpPE XJopa (B3aUMOJCICTBHE C METAUIaMM, HEMETAJUIaMH,
menoyamu). Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4CHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHM3M uelloBeka. BaykHelme Xi10pu bl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (u3nYeckue M XUMHUYeckue cBoicTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3UYECKHNE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE MNPOMBIIUICHHOTO Croco0a IONydeHUs CEepHOW KHUCIOTHL I[IpumeneHue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoze, (QHU3UYECKUue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MOJydeHue 1 npuMeHenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
duznveckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Okeun docdopa (V) u pocdopnas kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJEepOo/, alUIOTPONHbIE MOAU(PHUKAIIUH, PACIPOCTPAHEHHE B
npupoje, pusnueckue 1 XuMu4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOTMYeCKHe MpoOieMsbl, CBsi3aHHbIe ¢ okcuaoMm yriepona (1V),
TUI0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIM 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHe CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHsl. lcmonwp3oBanme kapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, OTWUJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas kuciora). IIpupoaHsie
HUCTOYHUKU YTJIEBOJOPOAOB (Yroib, MPUPOIHBIA Tra3, HEPThb), MPOAYKTHI UX HepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YeloBeKa. MarepualbHOE E€IHUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusuueckre u XUMUYECKHE CBOICTBa, MOJyYeHHE U TPUMEHEHHE.
Coenunenus kpemMHusi B mpupoge. OOmme mpencraBienus o6 okxcuge kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue



CTPOUTENIbHbIE MaTepHalbl: KepaMHUKa, CTEKIIO, ILIEMEHT, OeTOH, kene300eToH. I[Ipobiemsl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIHHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOICTB COJISTHOM KHUCJIOTHI, MPOBEACHUE
KAueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxaromue (pU3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHUE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJEOMATEpHaoB), HaONIOAEHUEe Tpolecca OOYrJIMBaHUS — caxapa IOX  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakIMu Ha Cynb(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa M UX COCAUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX ynoOpeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3yUYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
KAUeCTBCHHBIX peakIuid Ha HOH aMMOHUsS U Qocdar-uOH MU U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TMPOIECCOM aaAcopOIUU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYeHHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE IMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIHUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJay Mo Teme «Baxuelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnoxenus B [lepuonnueckoii cucreme xumuueckux snemeHToB Jl. 1. MenneneeBa u ctpoeHust
atomoB. CTpoeHue MeTauioB. MerauMueckasi CBs3b M METAJUIMYECKas KpPUCTAJUTMYECKas
peméTka. DIEKTPOXUMHUYECKUH psJ HanpsbKeHUH MeTawioB. Pu3MUecKMe U XUMUYECKHE
cBoiicTBa MeTtayioB. OO1mMe cnocoObl nonydeHus: MeTaioB. [IoHATHE O KOPPO3UU METalIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, JIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucteMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXJACHHE B Mpupoje. OPuznueckue U XUMHUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
IIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii W KalbLUW: noyiokeHue B Ilepuoamueckoit
cucreme xumMuueckux anemeHToB [[. M. MenpeneeBa, CTpo€HHME HMX aTOMOB, HAXOXIECHHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeimue coeanHeHUs
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme XuMuueckux snemeHToB . U.
MenneneeBa, CTpoeHHE aToMa, HaXxOXJeHnue B mpupojae. Pusndyeckne U XMMUYECKHE CBOMCTBA
anmroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX d3nemeHToB J[. H.
MenneneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B mpupoje. Puznueckrue U XMMHUYECKUE CBOMCTBA
xene3za. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMh METa/lIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUEe Pe3yIbTaTOB KOPPO3HUH METAUIOB (BO3MOXXHO HCIIOJIB30BaHUE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPHUS C BOJIOM (BO3MOYKHO UCTIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHHUS XKejle3a B



Kucimopone  (BO3MOXKHO — HCIIONB30BAaHUE  BUICOMATEPHANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aIOMHHUS, ITMHKa, xene3a (1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U Kaiblidg (BO3MOXHO MCIIOJIb30BaHUE BUIEOMATEPUAJIOB), UCCIeI0BaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIa aTFOMUHUS M TUIPOKCH/IA [MHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4 110
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMHA M OKpPY:Kalomas cpena

BemectBa 1 maTepuanbl B MOBCEIHEBHON >KU3HM uYelOBeKa. be3omacHoe HMCIonb30BaHKE
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momoms TpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHUE OKPYKAroIIel cpepl (MpeaenbHas JOMyCTUMAasi KOHIIEHTPAIUs
BemecTs, ganee — [1/1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesxxcnpeomemmnuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS
4yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W IOHATHA,
SBIISIOIINXCSI CHCTEMHBIMHU JUISL OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THIIOTE3a, 3aKOH, TEOPHS,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MAaTCPUAITHI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
PaIMOAaKTUBHOCTh, MOJICKYJa, OJJIGKTPUYCCKUI  3apsl, MPOBOJHUKH, IOJYIPOBOJIHHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHoe COCTOSHHE BEIIeCTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTALIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COHIIE.

buonorust: oTtocuHTe3, aBIXaHWe, OWocdepa, IKOCHUCTEMa, MHUHEpPAIbHBIC YIOOPCHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JIOCTUTAIOTCS B XOZIe 00Y4YEHUsI XMMUHU B €JUHCTBE Yy4EOHOM M BOCIIUTATENbHOMN 1€ATEIILHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMM U JTyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW IO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACUIMPEHHE OIbITAa AEATENIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH!

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIeINI0, NOHUMAaHMs 3HA4YeHUs XMMUYECKOH HAayKd B JKU3HH COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh OCTOBEPHOW HH(OpMAIUeil 0 MepeoBhIX TOCTHKECHUSX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

IPEJICTAaBICHUS. O COLMAIBbHBIX HOpPMax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IOJIE3HOM,
yueOHO-UCCIIEI0BATENbCKOM, TBOPUECKONM W JPYruX BUIAX JAEATEIbHOCTH, TI'OTOBHOCTHU K
pa3sHOO0Opa3HOM COBMECTHOH /IE€ATEIbHOCTH IPHU BBIITOJHEHUH Y4EOHBIX, II03HABATENbHBIX 3a/1ad,
BBIITOJIHEHNH XHMHUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJIEHUME M IOCTYNKH CBOMX TOBapHILEHd C MO3ULMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pEaKlMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIUME OCHOBY JUIS
NOHMMaHMs  CYIIHOCTM HAayyHOM KapTUHBI MHUpaA, MPEICTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHOM Cpeloi, 0 posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HAaIlpaBJIICHHbIE Ha IIOJIyY€HHWE HOBBIX 3HAHUI MO XMMHH,
HEoOXoauMBbIe Ul OOBSCHEHMsS HaOJI0JaeMbIX IIPOLECCOB W SBJICHUH, IO3HABATEJIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4yeOHBIMHM TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEepec K OOyYeHHMIO M TO3HaHUIO, JII0O03HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHOM M HMCCIEA0BATENbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE LEHHOCTU JKU3HHM, OTBETCTBEHHOIO OTHOLIEHMSI K CBOEMY 3/10pPOBBIO,
YCTAaHOBKM Ha 3/I0pOBbIii 00pa3 JKW3HM, OCO3HAHUE IMOCIEACTBUM U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOACHUS
npaBwyl 0€30MacHOCTU MpH OOpallleHMH C XMMHYECKHMHU BEIIECTBAaMH B OBITY U peanbHOMN
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(eccHii U Tpyaa pa3IudHOro pojia, yBaXKeHHUE K
TPyAy M pe3yibTaTaM TPYJIOBOM [EATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
OPEIMETHBIX 3HAHUM 10 XWMHH, OCO3HAHHBIH BBIOOp WHAWBUIYaJIbHOH TPACKTOPHH



MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM ITUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENnTHON MpOodecCHOHATLHON NEATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B TPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHYECKOMY 3/I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IIPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH IPUPOIHON CPENIOM, JIJIsl MIOBBILICHUS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEJICTBOM METOJOB XUMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
MTO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAIILHON IIPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBbIE ISl (POPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOPhIE 00ECHeurnBaOT (OPMUPOBAHWEC TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHM:
pacKpbIBaTh CMBICH XHUMHUYECKUX TOHATHH (BBIIGISATH WX XapaKTepHbIE IPU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JPYTUMU MOHSATUAMH), UCIIOIb30BATh MOHATUS JJIs1 OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH MPUUNHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJENHN, HCIOJIb3yeMble B XHWMHUH, MPEOOPA30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM OBTUX MOJEJIbHBIX TMPEJCTABICHUN BBISBIATE U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe ACHCTBUA !

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCH B KayeCTBE MHCTPYMEHTa TMO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH M TPOBEACHHUIO YYCHHYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJII01aTh 32 XOJ0M MPOIECCa, CAMOCTOSITEIHHO TPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHAJTU3UPOBATH U MHTEPIPETUPOBATH MHPOPMAIIHIO PA3TUIHBIX BUIOB
1 HOpM IIPECTABICHHUS, TTONYYaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIspHAS TUTEpaTypa



XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO NH(POPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIPOCHI IPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIIOJHEHHS y4EOHBIX U ITO3HABATEIbHbIX 3a7a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYpPOH aKTUBHOI'O MCIIOJIb30BaHMS PA3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
UHPOPMALMKM U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

YMEHHUE HCMOIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M HcCiIel0BaTeNnbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHUKAaTHBHBbIE YHMBepPCcaabHbIe yueOHbIe JelicTBUA:

yYMEHUs 3aJaBaTh BOIpPOCH (B Xoie auajora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh IPE3CHTALUI0 Pe3yJbTaTOB BBIIOJHEHUS XMMUYECKOTIO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOH IMO3HABATENBHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX IpoOjeM Ha OCHOBE yuéTa
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHM, ONpeaeeHue KPUTEPUEB 10 OL[EHKEe KayecTBa
BBITIOJIHEHHOU pabOThI U JIpyTue).

PeryisiTuBHBIEe yHHBepcalbHbIe y4eOHbIe NeiicTBUA:

YMEHHUE CaMOCTOSITENIFHO OMPEACIATh LEIH IeSTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEILHOCTh, BbIOMpPATh
HaubOosnee HPQEeKTUBHbIE CHOCOOBI pElIeHHs Y4YyeOHbIX M [MO3HABaTEJbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NpHU
BBIITOJIHEHUH 33/J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUsiX, OLIEHUBATh COOTBETCTBUE MOJIYUYEHHOrO pe3yibTara 3asBJICHHOHN LIeH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO O00S3aTEIBHOTO COJEPIKAHHMS,
YCTQHOBJICHHOTO JaHHOM (¢enepanbHON pabouell mporpamMmoili, BBIJIENSAIOT: OCBOEHHBIE
oOyyarolmuMucs Hay4yHble 3HAHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOM 00sacTh «XUMUS», BUIBl JEATEILHOCTH MO TOJIYYE€HHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETALNH, TPEOOPA30BAHUIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIUSIX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:
PacCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: aToM, MOJIEKYJIa, XUMUYECKUN IJIEMEHT,
IPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, CMECh (OAHOPOJIHAS U HEOJHOPOJIHAS), BAIEHTHOCTD,
OTHOCHTENIbHASI aTOMHAasi M MOJICKYJsIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBas J0Js XUMHUYECKOTO JJIEMEHTa B COEIMHEHHM, MOJSIPHBIA OO0BEM, OKCHI,
KHACJIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPHIIATEIIEHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peakuus, Ki1acCU(pHUKaAIMsg peaKkLUui: peakMM COEAMHEHUS, PEaKLUUU pa3iokKeHUs, peakiuu
3aMeIeHus], peakni 0OMeHa, 9K30- U SHIOTEPMUYECKHE PEaKIINH, TEIUIOBOH d(h(deKT peakium,
PO aToMa, JIEKTPOHHBIN CJIOM aToMa, aToMHasi OpOUTallb, paJuyc aToMa, XMMUYeCKas CBS3b,
NOJISIpHAs W HETIOJISIPHAsT KOBAJICHTHAs! CBSI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWUOH, PacTBOP,
MaccoBas J10JIs BellecTBa (IPOLIEHTHAs! KOHIIEHTPAllKs) B pacTBOPE;



WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX MOHATUN U IPUMEHATH 3TU NOHSITHS NIPU
ONMCAHMHU BEUIECTB U UX NPEBPAILCHUN;
UCTIOJIb30BaTh XUMHUECKYI0O CHUMBOJIHMKY JJISi COCTaBlICHHS (DOpMyN BEIIECTB W ypaBHEHUH
XAMHYECKUX PEAKIIUM;
OIpesieNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTEIIEHb OKUCIIEHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IMPUHAAJIEKHOCTh BEIIECTB K ONPEAENEHHOMY Kilaccy
COCAMHEHUH 1Mo GopMyiaM, BUJI XMMUYECKOHN CBSI3U (KOBAJICHTHAs! U MOHHAS) B HEOPTaHUYECKUX
COCIMHEHUSX;
packpsiBaTh cMmbici [lepuoaunueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTPUPOBATh TIOHUMAHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHX DJJIEMEHTOB OT UX IOJIOXKEHHUS B
Ileppognueckoil cucTeMe, 3aKOHOB COXpPAaHEHMsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HHS, 3aKOHa ABOraipo;
ONHUCBHIBATh U XapaKTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoil CUCTEMbl XMMHUYECKHX
3JIEMEHTOB: Pa3JInyaTh MOHATHUS «IJIaBHas noArpymnmna (A-rpynmna)» u «mododnas noarpymnna (b-
TpyIIa)», Majble 1 OOJbIINe ePUO/Ibl, COOTHOCUTH 0003HAYEHUS, KOTOPBIE UMEIOTCS B Ta0IHIIe
«Ilepnonnueckas cucrema xumuueckux odqemeHToB JI. M. MenneneeBa» ¢ 4HCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHHSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjapa, olliee
YHCII0 3JICKTPOHOB U paclpeieieHue UX 110 3JEKTPOHHBIM CII0SIM);
KJIaccu(UIMPOBATh XMMHUYECKHE JIE€MEHTHI, HEOPTraHWUYECKHE BEUIECTBA, XUMUYECKUE PEaKIIUU
(110 YUCITy ¥ COCTaBY yYacTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETNIOBOMY dPHEKTY);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIJIACCOB,
NOATBEPXKJas  ONUCAaHME IMpPUMEpaMHM  MOJEKYJSPHBIX  yYpAaBHEHUM  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIU;
IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX ITPEBPALICHUH B pa3JIMUHbIX YCIOBUSX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEeHTa 10 (opMysie COEeIMHEHMs, MAacCOBYIO JOJIO BEIleCTBa B pacTBOpE,
IIPOBOAMTH PAcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKIUH;
IIPUMEHATH OCHOBHBIE ONEPALlMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
00o0011eHne, CUCTEMaTH3alHI0, KIacCU(UKAIMIO, BBISBICHHE TPUYMHHO--CIIEICTBEHHBIX CBS3€H
— JJI M3Yy4YEHUs CBOMCTB BELIECTB M XMMHUYECKHX PEAKIHIl, eCTECTBEHHO-HAayUHbIE METOJIbI
NO3HAaHUS — HaONIo/IeHUe, W3MEpeHHe, MOJICIMPOBAaHUE, SKCIEPUMEHT (pealbHbli U
MBICJICHHBIN);
CJIeZIoBaTh MpaBWIaM IMOJIb30BaHUS XUMHUECKOW MOCY/I0M U J1abopaTOpHBIM 00OPYIOBaHUEM, a
TaKXe MpaBuiIaM OOpallleHHsl C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSAMH IO BBIIIOJIHEHUIO
7a00pAaTOPHBIX XUMHUYECKHX OINBITOB IO IMOJYYEHHUIO U COOMpPAHUIO ra3000pa3HbIX BEIIECTB
(Bomoposa M KHUCIIOpOJa), NMPUTOTOBJICHUIO PAcTBOPOB C ONpeAeNEéHHOM MaccoBOM moieit
pacTBOPEHHOTO BELIECTBA, IUIAHMPOBaTh W TMPOBOJUTH XHMHUYECKHE OKCIIEPUMEHTHI IO
pacro3HaBaHMIO PAcCTBOPOB WIEJOYEH M KHUCIOT € TMOMOIIbIO HMHJIUKATOPOB (JaKMYC,
deHondranent, METHIOPaHXK U IPYTHe).

K xonuy oOyuenus B 9 kJjacce mpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: XMMHUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIA,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO, CJOKHOE  BEIIECTBO,  BaJEHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIIEHUS, XHMHUYECKash peaklMs, XUMHYecKas CBS3b,
TETIOBON PQEKT peakiu, MOJb, MOJISIPHBI 00BEM, PacTBOp, PIAEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAIMS, PEAKIMM HOHHOrOo OOMEHa, KaTajau3aTop, XHUMHUYECKoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMble pPEaKLMU, OKUCIUTEbHO-BOCCTAHOBUTEIbHBIC
peaKkiuyu, OKUCJIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJEHHME, AaJJIOTPOIHUS,
aM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBaJCHTHAs,, MOHHAs, METAJUINYECKast), KpUCTAIINYecKas



pemérka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKONH pEaKIMH, MpeneabHO
nonyctumas konuentpamus [1JIK BemectBa;

WTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHATH 3TU NOHSTUS IIPU
OIKCaHUM BEIIECTB U UX MPEBPAILCHUH;

UCTIOJIb30BaTh XUMHUECKYIO CHUMBOJIMKY MJJISi COCTaBiICHHS (OpMyN BEIIECTB W ypaBHEHUH
XUMHYECKUX PEAKIUM;

ONpeseNATh BAJEHTHOCTh U CTEMEHb OKUCIEHUS XMMUYECKHX JJIEMEHTOB B COEIMHEHMSX
Pa3IMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy COEAMHEHHH 1o
dopmynaM, BUJ XUMHYECKON CBA3H (KOBaJCHTHAs!, HOHHAsI, METAJIMYECKasi) B HEOPraHUIECKUX
COEIMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (opMmyie, Xxapakrep cpelbl B BOJHBIX PacTBOPAxX
HEOPraHWYECKUX COCAUHEHMM, TUIl KPUCTAIIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA,;
packpeiBath cMbica [lepuoanueckoro 3akona J[. M. MenneneeBa M J€MOHCTPUPOBATH €ro
IIOHMMAaHME: OIUCBIBaTh M XapaKTepu30BaTh TaOinuHyro (opmy Ilepuoanueckoil cucrembl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» u «oOoyHas
noarpynna (b-rpynma)», manble u OoJbline NEpUOIbl, COOTHOCHTH 0003HAuY€HUs, KOTOpBIE
UMEIOTCS B IMEPUOJNYECKOM TabiuIe, ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sA1pa, oOliee YUCIO JIEKTPOHOB U pacHpeesieHne uxX
0 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B N3MEHEHHH CBOMCTB AJIEMEHTOB
U UX COCIUHEHUH B IpeJesiaX MajblX MEepPHOAOB U IJIaBHBIX MOATPYMI ¢ YYETOM CTPOCHUS HUX
aTOMOB;

KJaccu(puIUpoOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BELIECTBA, XUMUYECKUE PEaKLIUU
(Mo 4YMcay M COCTaBy Yy4yacCTBYIOUIMX B pEAaKLUU BELIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTENIEHEN OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (ONUCHIBaTh) OOIIME U CHenU(UYECKHe XUMHUYECKHE CBOMCTBa MPOCTBHIX U
CJIO’KHBIX BEILIECTB, MOATBEPXKIasi OMMCAaHUE IPUMEPAMU MOJIEKYIISIPHBIX U MOHHBIX YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

COCTaBJIATh YPaBHEHUS MIEKTPOIUTUUECKOMN IUCCOLMAIMU KUCIIOT, LIeJIoueil U coliel, MoJIHbIe U
COKpAIllEHHbIE YpAaBHEHMs peaklil HOHHOrOo OOMEeHa, YpaBHEHUS PEeaKLUMH, MOATBEPKIAIOIINX
CYILIECTBOBaHHE F€HETHUUYECKOM CBSI3U MEXK/y BEILIECTBAMU PA3IMUHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCINTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUI TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKIINii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH IIPOTEKaHUS
XUMHUYECKHX IPEBPAIICHUN B Pa3IMUHBIX yCIOBUIX;

BBIUHCIISTH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEIUHEHHs, MACCOBYIO JIOJIO BEIIECTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

coOiroAaTh MpaBuiia MOJb30BaHUS XUMHUYECKON MOCY0 U 1ab0paTOpHBIM 00OpyIOBaHUEM, a
TaK)Ke MpaBuiia oOpallleHUs C BELECTBAMH B COOTBETCTBHUH C MHCTPYKIUSMH IO BBIIOJHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OIBITOB IO IOJYYEHHIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(aMMHaKa U yTIeKucioro rasa);

IIPOBOAMTH PEAKIMM, IOATBEP)KJAIOLINE KAUECTBEHHBIM COCTAaB PA3JIMYHBIX  BEILECTB!
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMHUI-, HOAMI-, KapOoHaT-, docdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M HMOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaxX HEOPraHUUYECKUX BEILECTB;

MIPUMEHSTh OCHOBHBIE ONEpAIlii MBICIUTEIbHON EATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
0000111eHIe, cUCTeMaTU3alMI0, BBISIBJICHUE MPUYMHHO-CIIEACTBEHHBIX CBSI3€H — NI U3y4eHUs
CBOMCTB BEUIECTB U XHUMHUYECKHUX PEAKIHH, €CTECTBEHHO-HAYYHBIE METOJbI IO3HAHUSA —
Ha0JI0/IeHue, U3MEPEHNE, MOJICINPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HaumeHoBaHue pa3iesioB U TeM Komriecrso acos dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NporpamMmsl Bceero ;(;);:pr(:ﬂbﬂble ;I;g::;illmecxne o0pa3oBaTejibHbIE PeCypPChI
Pa3nean 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS
1.1 ii?edgiomziflia; ggglffgzecmﬁ 5 0 2 bubmmorexa LIOK
ESTCIBHOCTH HCIIOBEKA https://m.edsoo.ru/7f41837c
12 BemecTBa 1 XuMu4ueckue 15 1 0 bubnnoreka IIOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2. BaxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. [Tousitue 06 6 0 0 bu6nuoreka [IOK
OKCHIaX https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax u 8 0 1 bu6mmoreka [IOK
COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [IOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bu6mmoteka [IOK
HEOPTraHUYECKUX COCTUHCHUI https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XI/IMI/I‘ICCKaﬂ CBA3b. OKI/IC.]Il/lTe.]H)HO-BOCCTaHOBI/ITeJIbHl)le pealcm/m

[Tepuonnueckuii 3aKOH U

31 [Iepuonnueckas cucrema v 0 0 bu6nuoreka [IOK
' XuMHu4Yeckux 3aementos 1. U. https://m.edsoo.ru/7f41837c
Menpene-eBa. CTpoeHue aToma
XHUMHUYECKas CBA3b.
3.2 OKHUCIIUTEIILHO- 8 1 0 bubnmorexa LIOK

BOCCTAaHOBUTCIIbHBIC PCAKITUN

https://m.edsoo.ru/7f41837c
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bu6nmmoreka [IOK

Hroro no pasneny 15 https://m.edsoo.ru/7f41837c¢
PeszepBHOE Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero KoﬁﬂTpO‘m’m’le HpaxTuieckne odpa3oBaTe/bHbIE
padoThbI padoThI pecype
Pa3znea 1. BemmecTBo M XUMHYeCKHEe peaKkul
11 [ToBTOpEeHMe U yriayOieHne 3HaHUH OCHOBHBIX 5 1 0 bubnunoreka [JOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnmoreka [JOK
peaKiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIALIMS. 8 1 1 bu6mmoreka [JOK
XUMHYECKHE PEaKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 OO61mas xapakTepUCTHKa XUMUYECKUX 4 0 1 bubnuorexa [JOK
anemenToB VIIA-rpynmesl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX
2.2 BJIGHl\ieHTOIE) VIAl-:)rpynm)I. Cepau eé 6 0 0 E’ftlggl;ll?;ee%zgoquﬂ 412636
COEJTMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToé) VA-ll?pynnLI. Azot, pochop u ux 7 0 1 Egg;?ﬁ;ig;g’g?ﬁn 412636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 BJ'IeHl\ieHTOIE IVAI-)rpynnH. VYrnepoa u KpeMHUM 8 1 2 ﬁggg?/(;;eelijz(iorﬁﬂ 412636
U UX COCTUHEHUS
Hroro mo pazueny 25
Pa3nen 3. MeTasiibl U UX COeIMHEHHUS
. bubnmnoreka [JOK
3.1 Obmue cBoHCTBa MeTANIOR 4 0 0 https://m.edsg).ru/?f41a636
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 1 2 Eubmaorexa OK

https://m.edsoo.ru/7f41a636
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Uroro no pazgeny
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

20

41 B 3 bubmuoreka [JOK
. CIICCTBA U MAaTCPHAJIbI B J)KU3HU YCIIOBCKA https://m.EdSOO.rU/7f413636
Hroro mo pazneny 3
P 3 bubmuoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IIVTIAHUPOBAHMUE, 8 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Jlj;-)n Tema ypoka Beero Kontpoabubie IIpakruyeckue fl[:;‘?EHI/Iﬂ o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
L aeroners, Tema n sewcorna, Buostintt ) 0 0 Bu6morera LIOK
HMHCTPYKTaX 10 TEXHUKE OE30MaCHOCTH https://m.eds00.1u/ff0d210c
[TonsiTrie 0 METOAAX TTO3HAHUS B XUMHH.
2 Jlab6opatopusbiit onbiT Nel "M3yduenue 1 0 0 bubmmoreka [JOK
M3MYECKUX CBOMCTB caxapa u cephl”, ps://m.eds00.ru e
i " https://m.ed [ff0d227
uHCTpyKTaxX 1o Th.
[IpakTuyeckas padora Ne 1 «IIpaBuia
3 paboThI B 1a0OPaTOPUU U IPUEMBI 1 0 1 bubnnorexa [JOK
oOparteHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
obopynoBanuem». Mucrpykrax no Th.
Uucrele BemecTBa U cMecu. CriocoOsl
pasnenenus cmeceit. JlJabopaTopHbIil OIBIT
4 Ne2 "Pa3nenenne cMecH, COCTOSIIEH U3 1 0 0 Etl/tlggl;ll(srfeelijasc]i)orﬁlﬁo d26ca
IIOPOILIKOB XkeJe3a U cepbl”. MHCTpyKTax 1o — '
Tb
[IpakTuueckas padbora Ne 2 «Paznenenue
5 cMeceil (Ha mpuMepe OYMCTKHU MIOBAapEHHON 1 0 1 Eﬁg;?/ﬁe;jzg)orﬁlffo 428¢8
conun)». Mucrpykrax o Th — '
but6mmoreka [IOK
6 ATOMBI H MOTEKyJIb! . 0 0 https://m.edsoo.ru/ff0d2a6c
XUMHUECKUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI)
XUMHUUYECKHX 3JieMeHTOB. JlabopaTopHbIit
7 ombIT Ne3 "O3HakomiieHHE ¢ 0Opa3iaMu 1 0 0 Egsgl;l/(r)nméijasc]i?’ljlﬁo d2bes
IIPOCTHIX M CII0KHBIX BenlecTB". MHCTpyKTax B '
no Th
8 [IpocThie U CIIOXKHBIC BEIIECTBA 1 0 0 ]k?tptlgg'l;l/(r)r:eéjzicfjlﬁo d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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bub6nmoreka [IOK

d ATOMHO-MOJICKYIIAPHOE yueHUE https://m.edsoo.ru/ff0d2d50
KOH IIOCTOSIHCTB TaBa B TB.
10 ?(in\jpme(();(a(; q)((;pMayj:I(; I;la;eHeTHIjggTL aTOMOB bubmorexa [IOK
https://m.edsoo.ru/ff0d2eae
XHMUYCCKHX DJICMCHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCHTEIbHAS MOJICKY/IPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XMMHYECKOT0 JIEMEHTA B bu6nmorexa LIOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Mois. MosrsipHas Bu6moteka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
du3nyecKue U XUMUYECKHE SIBJICHUS.
14 Xumuueckas peakius JJabopaTopHbBIN OMBIT bu6nunorexa LIOK
Ne4 "TIpumepbl PU3NIECKUX U XUMUYECKUX https://m.edsoo.ru/ff0d37fa
aienuin» Mucrpykrax no Th"
[Tpu3Haky U yCIOBUS MPOTEKAHUS
15 ~ XUMIHECKHX peakuuii. JlabopaTopHbIil ONBIT bubmmnoreka HOK
Ne5 "PaznoxeHrne 0OCHOBHOTO KapOOHaTa https://m.edsoo.ru/ff0d3al6
meau(Il)". Uucrpykrax no Th.
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubmuorexa [IOK
XUMHUYECKUE YPaBHEHHUSI. https://m.edsoo.ru/ff0d3b88
17 Brruncienus koaudecTBa, MacChl BEIIECTBA bubnmorexa LIOK
110 YPaBHEHUSIM XUMHYCCKUX PEAKITHUIA. https://m.edsoo.ru/ff0d5708
s | oo o pmct B LOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa).
o |l Tovomocn k. BuGaioresa LOK
’ . https://m.edsoo.ru/ff0d40c4
CHCTeMaTHu3aIysl 3HAHHIA.
20 KonTtponbHas pabora Nel o teme bubmuoteka [IOK
«BelecTBa 1 XUMHUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsk ra3zoB. CocTtaB Bo3ayxa. but6mmoreka [IOK



https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d4290

Kucnopon — sneMeHT ¥ mpocToe BEMIECTBO.
O30H.

duznyeckre 1 XMUMHUYECKHE CBOICTBA
KHCJIOpO/Jia (peaKI[uu OKUCIICHUS, TOPCHHE).

https://m.edsoo.ru/ff0d448e

bub6nmoreka [IOK

22 HOH'S'ITI/IG 00 okcupaax. JlabopaTopHsIii OHLIT" hitps://m.edsoo.ru/ff0d4614
No6 "O3HakomieHue ¢ oOpa3iaMu OKCHIO0B".
HNucrpykrax no Th.
23 aaoparopit  mpowsmienmocrs BuGmorera LIOK
pPatob P ' https://m.edsoo.ru/ff0d497a
[IpuMeHeHue kucnopoa.
TR BuGmorera LIOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUUYECKUX PEAKIIUAX.
25 Sarprsmenic sosya. enocod 410 BuGmorera LIOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MpEeI0TBPAIICHUSI.
2 dlonyaenme s cotmparme xnenopora Butimotexa LIOK
- oHp pond, https://m.edsoo.ru/ff0d4ae2
u3y4yeHue ero ceoucTe». Mucrpykrax o Th.

97 Boxopon — 351eMeHT U IIPOCTOE BELIECTBO. bubmuoreka [IOK
Haxoxenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
Du3nyecKne 1 XUMUYECKUE CBOMCTBA

PRE A W — Bubmotera LIOK

paTop R i b https://m.edsoo.ru/ff0d4dd0
Bojopoza ¢ okcuaoM meau (I1)".MucTpykTax
o Th.
29 | IloHsiTHE O KHCIIOTaX U COMISIX bubmorexa I[IOK
' https://m.edsoo.ru/ff0d50d2

30 Crioco0bI MoTy4eHus BOAOPOia B bubmmnoreka [JOK
1abopaTOpHH. https://m.edsoo.ru/ff0d4dd0

31 [IpaxkTuueckas padora Ne 4 o reme bubmuoteka [IOK

«[Tonyyenue u coOupanue BOAOPOJA,

https://m.edsoo.ru/ff0d4f42
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M3y4deHue ero cBoct». Mucrpykrax no Th.

. N bub6numoreka [IOK
32 Mousipablii 00bEM ra30B. 3aK0H ABOTAJIPO. hitps://m.edsoo.ru/ff0d542e
| s okt oo e Bumorera 0K
- https://m.edsoo.ru/ff0d55a0
BEIIECTBA MK 00BEMY.
o |Pmremns oG e 1 oo Bumorera 0K
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B.
35 du3nYecKue 1 XMMUYECKHE CBOMCTBA BOJIBI. bubsmorexa [IOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubnuorexa [IOK
UHIAKATOpaXx. https://m.edsoo.ru/ff0d59e2
37 nemacommenmie pactaops. Maccosan toms BuSmotes LIOK
: https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pACTBOPE.
[TpakTuyeckas padora Ne 5 o Teme
IIpuroroBnenn TBOPOB
38 gngez[;ngmfgﬁ Mealc)acl(C)Bo?ﬁpz(l)onCeﬁ bubmiorexa LJOK
. https://m.edsoo.ru/ff0d5eba
pacTBOpEHHOTO BemiecTBa». MHCTpyKTax 1o
Thb.
39 Konrtponsnas padora Ne2 o teme bubmuoreka [IOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCu(UKaIs, bubnuotexa [JOK
HOMEHKJIaTypa. https://m.edsoo.ru/ff0d664e
IT HHE ¥ XUMHUYECCKHE CBOMCTB
41 KI/?;Y;TeI{LI; OCHOBHIj; u Zl\:(l)(())T(e:pHiIX bubmmorexa HOK
’ https://m.edsoo.ru/ff0d664e
OKCHU/IOB.
42 OcHoOBaHUS: COCTaB, KJIacCCU(PUKAIIHS, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubmuoteka [IOK

ocHoBaHu#. JlabopatopHsIid onbIT No§

https://m.edsoo.ru/ff0d67ca
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"CBolicTBa paCTBOPUMBIX U HEPACTBOPUMBIX
ocHoBanuit". Muctpykrax no Th.

Kucnotsl: cocras, kiaccuduxanus,

bubnunorexa LIOK

a4 HOMEHKJIaTypa. https://m.edsoo.ru/ffOdfee2
o |Romiome i e B LOK
" https://m.edsoo.ru/ffOdfee2
Ha u"aukaropel". Mactpykrax o Th.

16 Conu (cpenHue): HOMEHKIATypa, COCOObI bubnnorexa [JOK
MOJYYCHHUS, XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuyeckas pabora Ne 6. Pemenue

47  OKCTCPUMEHTATBHBIX 337124 110 TEMe bubnnoreka [JOK
«OCHOBHBIC KJIACChI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
coenuHenui». Uucrpykrax no Th.

48 I'eneTndeckas cBsI3b MEXIy Klaccamu Bbu6mmotreka [JOK
HCOPraHUYECKUX COECTUHEHUI. https://m.edsoo.ru/00ad9a50

49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN Bubmiorexa OK

' https://m.edsoo.ru/00ad9cb?2
KontpomnbHas Ta Ne3 mo tem
50 "OOCH(I))EELIeaKHI;ii(I:I iQI)Sragﬂsecinx bubmorexa LHOK
on https://m.edsoo.ru/00ad9ela
coeuHeHM".
51 cncren nimnmacor snewenton L 11 Bu6aorexa LIOK
T https://m.edsoo.ru/00ada52c
Menpeneena.
52 Ilepuofsl, TPyMIIbI, MOATPYIIIIHL. bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
[TepBBIe MOMBITKA K npukanuu
53 x;hrf)mq:mzx aneMe}JII:(():; ?[OH?II;I/IC 0 rpynmnax bubmorexa LIOK
' https://m.edsoo.ru/00ad9ffa
CXOJHBIX JICMEHTOB.

54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubnuotexa [JOK
W3oTomBI. https://m.edsoo.ru/00ada342

55 CTpoeHue IeKTPOHHBIX 000I0YEK aTOMOB bubnmnorexa [JOK

aneMeHToB [lepuoanueckoil cucremst /1. U.

https://m.edsoo.ru/00ada6bc
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Meuneneesa.

XapaKTepI/ICTI/IKa XHUMHYCCKOI'O 3JICMCHTA I10

56 ero noJioxkeHuro B [lepronnueckoit cucreme 1 bubmorexa LIOK
I 1. Mereneesa. https://m.edsoo.ru/00ada824
3nauenue [leproanueckoro 3akoHa s
57  DAsBUTHS HAyKH U PAKTHKH. A . 1 Bu6muotexa [JOK
MeHeneeB — y4EHbIH, MeIaror u https://m.edsoo.ru/00ada96e
TpaXIaHHH.
58 DIEeKTPOOTPULIATEIBHOCTh AaTOMOB 1 Bu6mmoreka [JOK
XUMUYECKHUX DIIEMEHTOB. https://m.edsoo.ru/00adaab8
bubmnorexa IIOK
59 HonHast XuMH4YeCKast CBS3b. 1 hitps://m.e dscL)E).ru /00adac34
60 KoBasieHTHas mossipHas XMMHYECKas CBA3b. 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenosisspHasi XUMUYeCKast 1 Bu6moteka [JOK
CBSI3b. https://m.edsoo.ru/00adaab9
Bbubmnorexa IIOK
62 | CreneHb oKkHCICHEA. 1 https://m.edsc]i.ru/OOadae28
63 OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC 1 bu6mmoteka IIOK
PEaKIIHH. https://m.edso00.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIH. 1 ﬁgg;?/%ée%asc%?}:/ma db076
65 HToroBast KOHTpONbHAs paboTa B paMKax 1 bubnmorexa LIOK
IPOMEKYTOYHOU aTTeCTAIlNN https://m.edsoo.ru/00adb486
66 PesepBuslit ypok. O60011eHME U 1 bu6muoreka [JOK
CUCTEMATH3aLUs 3HAHUM. https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O0o01IeHNE U 1 bubmuoreka [IOK
cHUCTEMaTU3alMs 3HAHWA. https://m.edsoo.ru/00ad9ch2
68 PesepBuslit ypok. O60011eHME 1 1 bu6muoreka [JOK
CUCTEMATH3aLUs 3HAHUM. https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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INOYPOYHOE IINTAHUPOBAHMUE, 9 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka K I Aara o0pa3oBaTeJbLHBIE
/i yp Beero OHTPOJIbHbIE paKTH4YeCKHe W3yueHus p
padoThI padoThI pecypcbl
Pa3znen 1. BemecTBo 1 XUMHYeCKHE
peakuuu
[Iepnonnueckuit 3akoH. Ilepuonnueckas
CHCTeMa XUMHYECKUX djeMeHToB /I, H. bubmuoreka [{OK
1 N 1 0 0 ]
MenzeneeBa. BBOHBINH HHCTPYKTaX 110 https://m.edsoo.ru/00adb59e
TEXHUKE 0€30MMacCHOCTH.
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOICTB
2 XI/IMI/I‘IeCKIPiIX 9JIEMEHTOB IIEPBBIX TPEX 1 0 0 bubmorexa LIOK
p p https://m.edsoo.ru/00adb6b6
TIePUOJIOB.
Krnaccudukanus 1 HOMEHKIIATypa bubmmoreka [JOK
3 1 0 0 ]
HEOPTraHNUYECKUX BEIICCTB. https://m.edsoo.ru/00adb7e2
Buiel XumMHu4ueckoil CBSA3U M THIIBI
KPUCTAJUIMYECKUX PELIETOK.
JleMoHCTpaluu: 03HAKOMJIEHHE C
MOJEIIMH KPUCTAINUECKUX PEIIETOK
A P P bubnuoreka [{OK
4 HEOPraHUYECKHX BEIECTB — METAJJIOB U 1 0 0 .
https://m.edsoo.ru/00adbac6
HEeMeTaJuIoB (TpaduTa 1 aiMasa), CIOKHBIX
BEIIECTB (XJIOpHIa HATPHSA).
5 BxoaHnasi KOHTpo/IbHAsA padoTa 1 1 0
Krnaccudukanus XuMHUECKUX PeaKIUii Mo bubnunorexa LIOK
6 1 0 0 )
Pa3IMYHBIM MTPH3HAKAM. https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMHYECKON
7 €aKIUU HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 0 0 Bubmorexa OK
DCAKIIHH. https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHSIX.
8 [ToHsATHE O XUMUYECKOM PaBHOBECHH. 1 0 0 bubmuorexa [JOK
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@DaxTOopHl, BAUAIOLIME HA CKOPOCTh
XUMHUYECKON PEAKLIUU U ITOJIOKEHUE
XMMHYECKOIO PABHOBECHSL.

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

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bub6numoreka [IOK

d pCaKIHH. https://m.edsoo.ru/00adcade
Teopus 37IEKTPOIIUTUYECKON
nucconuanyu. CHIbHEIE U ClIa0bIe

10 3JIEKTPOJUTHL. JleMOoHcTpauum: bubmmoreka [JOK
HCCIICI0OBAHKE DIIEKTPOIIPOBOIHOCTH https://m.edsoo.ru/00adcd68
pacTBOPOB BEIIECTB,IpoLIecca
JIHACCOLMAIMN KHACIIOT, IIEJIOUEH U coae
Honnble ypaBHEHUS peaKIIHii.

JlabopaTopHublii onbIT Ne 1 "Peakuun bubnunoreka LIOK
11 " :
MEKIy pacTBOpaMu 3JIEKTPOIUTOB" . https://m.edsoo.ru/00add448
HNuctpykrax o Th.
XUMUYECKHE CBOMCTBA KHCJIOT U
12 OCHOBaHUU B CBETE MPEACTaBICHUHI 00 Bubmorexa OK
. https://m.edsoo.ru/00add5d8
AIEKTPOIUTAYECKON JUCCOLMAIIIH.
XHMHYECKHE CBOMCTBA COJIEH B CBETE
MPEACTABICHUH 00 AIEKTPOTUTHUECKON
auccounanuu. JleMmoHcTpanus: bubnuoreka [{OK

13 ]
pacro3HaBaHHe HEOPraHHYECKUX BEIIECTB https://m.edsoo.ru/00add8b2
C TIOMOIIBIO KAYECTBEHHBIX PEaKIMii Ha
HOHBI.

14 [TonsiTHE O THIpOIU3E CONEM. bubmorexa LIOK

https://m.edsoo.ru/00add9d4
O0o001IeHre U CHCTEMAaTH3allMs 3HAHUH 110
TeMme «BemecTBo 1 XuMU4ecKast peakiiusy.

15 Pemrenue 3agad Ha HaX0KICHUE bu6nunorexa LIOK
KOJIMYECTBA BEIIECTBA, 00BEMa M MACCHI https://m.edsoo.ru/00addd12
peareHToB WK MPOAYKTOB [0 YPAaBHEHUSIM
XUMHYECKUX PEAKIIUH.

16 IIpakTnueckas padora Ne 1. «Pemenue bubmuorexa [JOK
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IKCIEPUMEHTAJIbHBIX 32124 110 TeMe https://m.edsoo.ru/00addbfa
«IJIEKTPOJIUTHYECKAS TUCCOIHALIMS.
XuMHYEeCKHE PeaKMi B PacTBOPax».
HNucrpykrax o Th.
KourpoabHas padora Nel mo teme
17 «3.J1ellc)T O.III/ITI/[I:leCKaSI HCCOIHAIINST 1 1 0 bubmorexa LIOK
P A IHETLH. https://m.edsoo.ru/00addecO
XumMuyecKHe peakiuu B pacTBOPax».
Pa3nen 2. HemeTanabl H UX COeIMHEHUS
OO01mas XxapakTepuCTHKA raJIOTCHOB.
XHWMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa. bu6nmorexa LIOK
18 . 1 0 0 .
JleMoHcTpauus: u3ydeHue Gu3nvIecKux u https://m.edsoo.ru/00addfe2
XUMHUYECKUX CBOMCTB XJIOpa.
XnopoBoaopoa. CoJisiHas KUCIIOTa,
XMMHYECKHUE CBOMCTBA, MOJYYEHUE,
npuMeHeHue. JleMoHcTpanusi:
O3HAKOMJICHHE ¢ 00pa3iaMu XJIO0PH/I0B
19 (raroreHu10B) .JIaﬁpo I;TO HbliflpmfblT 1 0 0 bubmorexa HOK
HOB). oparop . https://m.edsoo.ru/00ade104
Ne2 « N3ydyeHnue cBONCTB COISTHOM
KucnoThl. [IpoBeieHne KaueCTBEeHHBIX
peaxkuuii Ha XJI0pUA-uOoHb. MHCTpyKTax)
mo Th.
IIpakTnueckas padora Ne 2 no reme
«IHonyuyeHue coNsIHOM KHCJIOTHI, bu6nunorexa LIOK
20 . N 1 0 1 )
u3yuyeHue eé cBoiicTB». MHCTPyKTaXK MO https://m.edsoo.ru/00ade348
Thb.
Pemrenue 3ama4 mo ypaBHEHUSAM
21 XHMquCKHf eaKHI/};EI €CJIM OIIUH U3 1 0 0 Bubmuorexa LIOK
p ’ a https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE.
OOmas xapakrepucTrka neMeHToB VI A- bubmuorexa [IOK
22 1 0 0 .
TPYIIIIEL. https://m.edsoo.ru/00ade64a
AJIITOTPOITHBIE MOIU(UKAIIUHA CEPEI.
23 Haxoncp CHHE CE I:.JII I/Iq)eé C(I)Ie I/IHGII){I/Iﬁ B 1 0 0 bubmorexa LIOK
A P " https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHE CBOMCTBA CEPHI.
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24

JleMOHCTpAIMU: 03HAKOMJICHHUE C
oOpa3iamu cepsl U e€ COeAMHCHUSIMH

CepoBonopo, ctpoeHne, (U3HIECKUe U
XMMHYECKHE CBOMCTBA. JlaGopaTopHbIi
onbIT Ne 3 "KauecTBeHHast peakius Ha
cynbdua-uonsr". UacTpykius o Th.

bub6numoreka [IOK
https://m.edso0.ru/00ade802

25

Oxcunpl cepbl. CepHas KUCIIOTA,
¢du3nyecKkre 1 XUMHYECKHE CBOMCTBA,
npuMeHenue. JleMmoHcTpanus:
HaOJI0ICHNE TIpoLiecca OOyTIIMBaHUS
caxapa noj JIeiCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM KHCIIOTHI.
JlaGopaTopublii onbIT Ne 4 " Mzyuenue
XUMHUYECKUX CBOMCTB pa30aBiIeHHOMN
CEepHOM KUCIOTh». JIabopaTOpHBIH ONBIT
No5 «KavecTBeHHBIE pEakIK Ha CYJIb(UT-
u cynbdar-uons!". MHCTpyKTaXx no Th.

bubnunoreka LIOK
https://m.edsoo.ru/00adea28

26

XUMHUYECKHUE PEAKIUH, JIEKALIUE B OCHOBE
MIPOMBIIIJIEHHOT'O CII0C00a MOIy4eHUs
CEpPHOM KUCIOTBI. XUMUYECKOE
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl
COEJIMHEHUSIMU CEPBI.

bubmuoreka [{OK
https://m.edsoo.ru/00adec8a

27

Pemrenne 3a1a4d no ypaBHEHHSIM
XUMHYECKHUX PEaKIUH HA BBIYUCIICHNE
MacCOBOM JI0JIM BBIX0/1a MPOTyKTa
peaxkuu.

bubnuoreka [{OK
https://m.edsoo.ru/00adec8a

28

29

OOm1ast xapakTepucTHKa 31eMeHToB VA-
rpynnsl. A30T, pacipocTpaHeHHE B
npupoje, Gu3ndeckue 1 XUMUYECKHe
cBOMCTBA. JleMOHCTpanus: O3HAaKOMJIEHUE
¢ (pu3HUECKUMH CBOICTBaMH a30Ta U €T0
COECIMHEHU.

AMMUak, ero Gpu3nYecKue 1 XuMHU4YeCKHe

bubmuoreka [{OK
https://m.edsoo.ru/00adeeab

but6mmoreka [IOK
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CBOICTBA, MTOJy4EeHHUE U IPHMEHEHUE.
Conu aMMOHHMS, UX (PU3NYECKUE U
XMMHYECKHE CBOMCTBA, TPUMECHEHHUE.

https://m.edsoo.ru/00adf004

30

IIpakTuyeckas padora Ne 3 mo reme
«IlosryueHne aMmMuaka, usydeHue ero
cBoiicTB». UHcTpykTa)k mo Th.

bub6nmoreka [IOK
https://m.edso0.ru/00adf180

31

32

33

34

A3oTHas KucioTa, e€ Gpu3nIecKkue u
XMMHYECKHE CBOMCTBA. JleMoHcTpanms:
B3aUMO/JICHCTBUE KOHLIEHTPUPOBAHHOM
a30THOM KHCIOTHI C MEJBIO.
Hcnonbs3oBanre HUTPATOB U COJIEH
aMMOHHMS B KAYECTBE MUHEPAJIbHbBIX
ynoOpeHuii. XMMHYeCKOe 3arps3HCHHE

oxpyxcaromeﬁ Ccpeabl COCAUHCHHUAMM a30Ta.

JleMoHCTpalusl: O3HAKOMIICHUE C
oOpasnamu a30THBIX U GOCHOPHBIX
ynoopenuii. JIabopaTopHblii onbIT Ne 6
"Pacnio3naBanue coneit aMMoHMs".
HNuctpykrax o Th.

dochop. Oxeua hochopa (V) u
dbocdhopnas kucnota, PU3NIECKUE U
XUMHYECKHE CBOICTBA, MOIyYECHHUE.
JleMOHCTpAaIUsi: 03HAKOMIICHUE C
¢u3nyeckuMu cpoiicTBamMu ocdopa u ero
COECIMHEHU.

Hcnonb3oBanue ocdaToB B KauecTBe
MUHEpAIbHBIX YA00peHHid. 3arps3HeHne
MIPUPOAHOI cpeabl pochaTramu.
JlabopaTtopuslii onbIT Ne6 «[IpoBenenne
KauecTBEHHOW peakuu Ha (ocdaT-uoH, u
U3Y4YEHHE TPU3HAKOB €€ IPOTEKAHMS»

bubnunorexa LIOK
https://m.edso0.ru/00adf306

bubnunoreka LIOK
https://m.edso0.ru/00adf518

bubnuoreka [{OK
https://m.edsoo.ru/00adf68a

but6mmoreka [IOK
https://m.edsoo.ru/00adfc20

35

VYrnepos, pacipocTpaHEHUE B IPUPO/IE,
¢bu3nyeckue 1 XMMHUYECKHE CBOMCTBA.

bubnunorexa LIOK
https://m.edsoo.ru/00adfd9c
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JleMOHCTpanuy: MOACIH KPUCTAJUTHYECKUX
peméTok anMasa, rpadura, pynaepena;
O3HAKOMJICHHUE C ITPOLIECCOM aJICOPOIHH
paCTBOpéHHBIX BCIICCTB aKTUBUPOBAHHBIM
yIIIEM U yCTPOWCTBOM IPOTHBOTA3a.

36

Oxcuppl yraepoaa, ux Gpusndeckue u
XUMHAYECKHE CBOMCTBA. DKOJOTHUECKUE
po0JIeMBbl, CBS3aHHBIC C OKCUIOM
yriepoaa (1V). JlaGopaTopHblii onbIT Ne
7 " Ilonyuyenue, coOupanue,
pacIo3HaBaHUE U U3YYECHHUE CBOWCTB
yraekucnoro raza". Uacrpykrax mo Th.

bubmuoreka [{OK
https://m.edsoo.ru/00adfebe

37

38

YroapHas KMCIIOTa U €€ COJIH.
JlabopaTopHblii onbIT Ne§
«KavecTBeHHas peakiusa Ha KapOoOHAT- HOH
Y U3YYCHHUE NTPU3HAKOB €€ MIPOTCKAHUS»

[IpakTuueckas padora Ne 4 o Teme
"[losrydeHne yrieKucioro rasa.
KauectBennas peakiys Ha kapOOHAT-HOH".
HNuctpykrax no Th.

bubnunoreka LIOK
https://m.edsoo.ru/00ae006¢c

bubmuoreka [{OK
https://m.edso0.ru/00ae027e

39

[TepBoHavasbHBIC TOHSATHUS 00
OpraHUYECKUX BEUIECTBAX KaK O
COEMHEHUSX yriepoaa. JleMoHcTpanus:
MOJEJIA MOJIEKYJI OPraHUYECKUX BEILECTB.

bubnuoreka [{OK
https://m.edso0.ru/00ae054e

40

Kpemuuii u ero coennHeHusl.
JleMOoHCTpanus: 03HaKOMJIEHUE C
MPOAYKIHEN CUIMKATHOU
MIPOMBIIIIEHHOCTH. JIaDopaTOpHBIi ONbIT
Ne8 «KauecTBeHHas peakiusi Ha CUJIMKAT-
HOH U U3y4YECHHUE IIPU3HAKOB €&
nporekanus». Mactpykrax o Th.

bubmuoreka [{OK
https://m.edsoo0.ru/00ae080a

41

ITpakTuyeckas padora Ne 5. Pemenue
HKCHEPUMEHTAIbHBIX 33734 110 TEME

bubnunorexa LIOK
https://m.edsoo.ru/00ae0bf2
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«BaxHelne HeMeTauIbl 1 uX
coeauHenus». Mactpykrax o Th.
KonTpoannas padora Ne2 mo treme
42 «Bamll){eiflmne HpeMeTa.II.IIbI H UX 1 1 0 bubmorexa LIOK
https://m.edsoo.ru/00ae0e18
COeTMHEHHUN.
Pa3znen 3. MeTa/iIbl H HX COeAMHEHUS
OO01mmas xapakTepruCcTHKa XUMUIECKUX
9JIEMEHTOB — METAJJIOB. MeTajuinyeckas
CBSA3b U METAJUINYECKAs] KPUCTAILTNYECKAS
eméTka. dusndeckue cBoiicTBa
43 f/[eTaJIJIOB. JeMoHcTpanus o0pasios 1 0 0 bubmorexa LIOK
. https://m.edsoo.ru/00ae103e
METaJUIOB U CIIaBOB. JIabopaTopHbIii
onbIT Ne9 «O3HakoMIIeHHE ¢ 00pa3aMu
METAaJUIOB U CIJIABOB, UX (PU3HUCCKHUE
cBorictBay. Mucrpykrax no Th.
XUMUYECKHE CBOMCTBA METAJJIOB.,
ONEKTPOXUMHYCSCKHH psia HanpsoKSHUH
44 MeTaJ'IJI'I)OB. .JIaﬁopaT()[lfmzflﬁ OIIIDBIT Ne 10 1 0 0 bubmorexa OK
" . https://m.edsoo.ru/00ae1156
B3anmopeiicTBre MeTaIoB ¢ pacTBOpaMH
coneit". Unctpykrax no Th.
OOu11e criocoObl MOTYyYEHHS METALIOB.
CrnnaBel. Beruncienus no ypaBHeHUSIM bubmmnoreka HOK
45 . 1 0 0 .
XUMHUYECKHX PEaKIUi, €CIIU OJIMH U3 https://m.edso0.ru/00ae1156
pEareHTOB COAEPKUT MMPUMECH.
IloHsTHE O KOPPO3HU METAIIOB.
46 I[eMOHCTpaHIEE ! U3y4EHUE Pe3yJIbTaTOB 1 0 0 bubmorexa LIOK
https://m.edso0.ru/00ae1278
KOPPO3UHU METAIIOB.
but6mmoreka [IOK
47 [Henounpie MeTaLIEL 1 0 0 https://m.edso0.ru/00ae14b2
Oxkcuabl ¥ THAPOKCUIBI HATPUS U KaJUS.
JdemMoHcTpanus: 0COOCHHOCTH bubnuotexa [JOK
48 V 1 0 0 )
B3aHUMOJIEHCTBHUSA OKCHIA KAJIbIUI U https://m.edso0.ru/00ae14b2
HATpHUsl C BOAOM.



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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50

51

[{eouHO3EMENbHBIE METAUIBI — KaJIbLUN
Y MarHuil. JleMoHCcTpanus: OKpalirBaHue
IJIJAMEHU MOHAMU HATpPHs, KaJKsl, KaabIUs.
JlabopaTopHblii onbIT Nell
«KayecTBEeHHbIE peaKIMK Ha NOHbl MATHUSA
u kanbuysiy». Maerpykrax no Th.

Baxwnerinme coeTMHEHUS KaJbLIUS.
JlaGopaTopHbIii onbITNe12
"O3HaKOMJIEHHE CO CBOMCTBAMU
KapOOHATOB M THIPOKapOOHATORB".
Nucrpykrax no Th.

O0o0011IeHNEe U CHCTEMATHU3alMsI 3HAHUI 110
TeMe «XHUMHYECKHE CBOMCTBA METAJIIIOBY,
«1lemoyHbIE METAILITIBIY,
«1lemoyHO3eMENbHBIC METAJLIBI.

bu6nmoreka [IOK
https://m.edso0.ru/00ae15e8

bubmuoreka [{OK
https://m.edso0.ru/00ae15e8
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JKEcTKOCTh BOJBI U CIOCOOEI €€
ycTpaHeHus. JleMoOHcTpanus:
HcCciIeJ0BaHuE CBOMCTB KECTKOM BOJBI.

bubmmoteka IIOK
https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme
"XKécTkoCcTh BOJBI U METOJBI €€
ycrpanenus". Uuctpykrax no Th.

AJFOMHUHUH.

bu6mmoteka IIOK
https://m.edso0.ru/00aelae8

bubmmoteka IIOK
https://m.edsoo.ru/00aelc64
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AMpoTepHbIe CBOIICTBA OKCHJIA U
TUApPOKCHIA amoMuHMs. JIabopaTopHbIi
onbIT Nell «KayecTBeHHas peakius Ha
MOHBI AIFOMUHUS U IUHKA»
JlaGopaTopublii onbiT Ne 13

"[TonyueHne ruApOKCHIa ATFOMUAHHUS U
TMIPOKCHU/Ia IUHKA ¥ B3aUMOJIEHCTBUE UX C
KHCIIOTaMH U 1menoyamu'". MHCTpyKTax 1o
Tb.

but6mmoreka [IOK
https://m.edsoo0.ru/00aelc64

56

Kemaeso.

but6mmoreka [IOK



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

https://m.edso0.ru/00ae1d86
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Oxcupl, THIPOKCUIBI U conn kene3a (1) u

xenesa (111). JlaboparopHubIii onbiT Nell
"KauecTBeHHBIE peaKIIMu Ha UOHBI XKele3a
(IT) u (IIT), nonst meau (I11)". MucTpyKTaNK
no Th

bubnunorexa LIOK
https://m.edso0.ru/00ae35e6
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O060011IeHre 1 cucTeMaTh3alus 3HaHUH 110
TeMe «BaxkHelIme MeTajuibl U UX
COEIUHEHUY.

59
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61

[IpakTuueckas pabora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME

«BaykHelme MeTaaIbl U UX COCAUHCHUA.

Nucrpykrax no Th.

BI)I‘-II/ICJ'IGHI/ISI 10 ypaBHeHI/IFIM XUMHNYCCKUX
peaKIvii, €CJIM OJMH U3 PEarcHTOB JaH B
I/I36I>ITKC NnJIn COIIep)KI/IT HpI/IMeCI/I.
BrrunciieHuss MaccoBOil JOJIH BBIX0/1a
MIPOAYKTa PEaKIHH.

O00011eHrE U CUCTEMATH3AIM 3HAHUH 110
TEMCEC «Ba)KHCfIIHPIC METAJIJIbI U UX
COEIUHEHHS.

bubnunoreka LIOK
https://m.edso0.ru/00ae3de8

bubnunoreka LIOK
https://m.edso0.ru/00ae1750
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64

Hrorosasi koHTpo.1bHaAsI padoTa B
pPaMKax NPOMe:KYTOYHOH aTTecTaAluH

BeniecTBa 1 maTepuaibl B TOBCETHEBHOM
KU3HU YenoBeka. /lemoHcTpanus:
n3ydyeHue o0pa3loB MaTepuayioB (CTEKIIO,
CIUIaBbl METAJUIOB, IIOJUMEPHBIE
MaTepUabl).

XUMHYECKOE 3arps3HEHUE OKPYKAIOMIEH
CpEIBl.

1 1 0

Paznea 4. Xumus U oOKpyskamomas cpeaa

but6mmorekxa [IOK
https://m.edsoo.ru/00ae3f50

but6mmoreka [IOK
https://m.edsoo.ru/00ae4270

65

Ponp xuMuu B PEIICHUH SKOJIOTHYCCKUX

but6mmoreka [IOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

poOJeM.

https://m.edso0.ru/00ae4270

PesepBHbIil ypok. O60011eHIE 1

66 CUCTEMATHU3ALUA 3HAHUN 110 TEME 1 brbmiorexa LIOK
" 1 " https://m.edsoo.ru/00ae0dOa
BCH_IGCTBO U XUMHUYCCKUC peaKHI/II/I .
67 fﬁi:gf/;?;’szp I(;I( .3251;)2; '?EIZI:A;ITMHLI U UX 1 Brbmorexa [IOK
..H https://m.edsoo.ru/00adb33c
COCOANHCHUA .
68 Szzigziiﬁxzp ;ﬁ .3351;)1/?1‘? '?I\Ijll/;iell/lnnm U UX 1 Brbmiorexa [IOK
..H https://m.edsoo.ru/00ad9ch?2
COCANHCHHUA .
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

YYEBHO-METOJINYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

» Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe o6miectBo «M31arenbcTBo
«IIpocBemieHue

* Xumus, 9 knacce/ Pymzutuc I'.E., ®enpaman @.I°., AknrioHepHOe 00IIECTBO
«M3narenscTBO «lIpocBemenune»

Tetpanp m1s1 1a0OPaTOPHBIX OMBITOB U MPAKTUYECKUX padoT. ['abpycesa H. U.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
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