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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpebOBaHUI K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MNpOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIMHM MPENoAaBaHus Y4eOHOTO MpeamMera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit Deaepanum.

[IporpaMmma mo XuMHM Ja€T MPEACTABICHUE O IENIX, OOIIel CcTparernu OOYyYeHUS,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpelCTBaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJICpKaHUE, MPeyCMaTpUBAET paclpeesieHne ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPOTPaMMbI 110 XUMUH, ONPEAEIsSeT KOJTMUEeCTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKHU COACP>KAHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€EH, JIOTUKH y4eOHOTO
porecca, BO3PACTHBIX OCOOCHHOCTEH 00yUYaIOIUXCsl, OMPEACIISIeT BO3SMOKHOCTH TPEaMETa ISt
peanu3anuu TpeOOBaHUM K pe3yabTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHus, a TaK)Ke TpeOOBaHUI K pe3yibTaTaM 00y4eHHUsI XUMUU
HA YypOBHE 1eJieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JESTSIIBHOCTH 00YJarOIIEerocs 10 OCBOCHHUIO YI4EOHOTO COJIePIKaHUSI.

3HaHME XUMUU CIY’)KUT OCHOBOH A1 (pOpMHpOBaHUS MUPOBO33pEHUsT 00y4aroIerocs, ero
MIPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUSX SHEPTUU U 00 HBOJIOLNUU BEIIECTB B MIPUPOJIE, O MYTAX
peuieHus: TIO00ANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHYECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliil  BO3MOXKHOCTEH JJisi caMmMopa3BUTUS U (POPMHUPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 0011 U PyHKIITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKE MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaronmxcs,
HAaBBIKOB WX  CaMOCTOSTEIIBHOM  y4eOHOW  JIeATENhHOCTH, OKCIICPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HHU, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU T'PaMOTHOCTH O0YyYarOIINXCs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHs B OOYYEHHHM XUMHUU 00ECIEUHBAIOTCS CHEHU(BUKON COAepKaHHs
y4eOHOrO TpeIMeTa, KOTOPBIN SIBJISETCS TMENarorMyeckd aJanTUPOBAHHBIM OTPAKEHUEM
0a30BOIi HAYKN XMMHUU Ha ONPEEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHUs OPUEHTHUPOBAH HA OCBOCHHE
00y4JaroIMMHUCS CUCTEMBI MIEpPBOHAYATIBHBIX MOHATUN XUMHHU, OCHOB HEOPTraHMYECKOW XUMHUU U
HEKOTOPBIX OTJEIHHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:KaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €& m3ydennro. ComepaHuEe CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XUMHUYecKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTaHU30BaHBI IO TMPUHIIMITY TOCJIEI0BATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYSHHS KaK OCHOBBI BCET'O €CTECTBO3HAHNS,

— Ilepunonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHUsSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— IPEJCTaBICHUN 00 AIIEKTPOTUTHIECKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIbHO OT OIHOTO YPOBHA K JIpyromy,
BBIMOJHAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHue MNpOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHHIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 paHee MW3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yueHnH XUMUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKON HAyKH KaK
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpbI. 3a7ada y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS IPU U3YUYEHUH BEIIECTB U XUMUYECKUX PEaKIIUii, B
(GOpMUPOBAaHMHM M DPA3BUTHM I[IO3HABATEJIIbHBIX YMEHUH M HMX MPUMEHEHUM B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIEA0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHHs Ba)XHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (popmHpoOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEHICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIINUMCS YCIOBUSM KU3HU;

— HAaNpaBJICHHOCTh OOY4YEHMs Ha CHUCTEMaTHYECKOe MpUOOIIEHHE O00ydaroIuxcsi K
CaMOCTOSITEJIbHOW ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  IIO3HAHUS,
(OpMHPYIOLIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— o0ecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYAIOIIMMHUCA OTbITA
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUJOB JAEATEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATHFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TMPU pEHIeHUH TpodieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOH JEATEILHOCTH,

— (opmupoBaHue y 00y4aronmuxcs r'yMaHUCTUYECKUX OTHOUICHWH, MOHUMAaHUs EHHOCTU
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKM SKOJIOTMUYECKU 11€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHs OOIIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNpaBICHHOCTH JlalbHENIIEro o0y4eHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/JbHbIE XMMHYECKHE TOHSITHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHsA B CUCTEeMEe HaykK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperaTHoe cocTosiHue BeuiecTB. Ilonsitue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass Qopmyna. BaneHTHOCTP AaTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BewecTB. OTHOCUTENbHAA aTOMHAst Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3anMocBsI3p KoJmMuecTBa, Macchl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢hopMyiaM XUMHUECKUX COSAMHECHUN.

®u3nuecKkue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccupukanus XMMUYECKUX PEaKIuid
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAaHUEM, M3YUCHHE W ONHUCaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HaOM0AeHne (PU3HUeCKUX (TIaBJICHUE BOCKA, TAsTHUE JIbJa,
pactupaHue caxapa B CTYIIKE, KATIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONHCAaHWE TPU3HAKOB MPOTEKAHUS XHUMUYECKHX peakuuid (pas3liokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxeHue rugapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keje3a ¢ pactBopoM coiu Mmenu (ll), msydenuwe crnocoOoB
pa3fielieHusT CMeceil: ¢ MOMOIIbI0 Maruurta, (GUIbTPOBaHHE, BbINApUBAHUE, AUCTUIUISIIMS,
xpomaTtorpadusi, TMpPOBENECHHWE OYUCTKMA TMOBAPEHHOW COJM, HAOJNIOJICHUE U OIHCaHUE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3JIaHUE
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEHT M IPOCTOE BEILIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3NYecKue U XUMUUYECKHUE CBOWCTBA (peakluyd TOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydyeHHUs Kuciaopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnopoaa B mpupoje. O30H — aloTporHas MOAU(PHUKAIUS
KHCIIOpO/1a.

TemnoBoit >hdexT XuMHYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakiuu. TOIMIMBO: yrojiib M METaH. 3arps3HEHHUE BO3/yXa, YCUJICHHUE
napHUKOBOTO 3 (eKTa, pa3pylieHrne 030HOBOTO CIOSI.

Bonopon — »snemeHT u mpocroe BemiecTBo. HaxokIeHue BojxopoAa B IMPUPOJE,
buznyecKkrue 1 XuMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oyueHus. KucioTe! u comnu.

Moutsipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnyeckue cBoicTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAacTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas oSl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BoOJbI B mpupoje. 3arps3HEHHE MPUPOIHBIX BOA. OxpaHa W OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanust ueopranmyeckux coenuHeHnid. Oxcuapl. Knaccudukamus OKCHIOB:
coneoOpa3yrolne (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
oKkcu10B. PU3NUECKHe U XUMHUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okcuioB.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
HomeHnknarypa ocHoBaHuii. Pu3nuecKHe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuyenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nuecKkue 1 XUMHUECKUE
cBoicTBa KUCHOT. Pan akruBHoctn MmetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenne
COJICH.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEEIICHUE COEPIKaHUs KUCIOpOoJa B BO3yXe, MOMyYeHHEe, COONpaHHe,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBUSI BOZHMKHOBEHUS M IMPEKpaICHUsI TOpeHus (Ioxkapa), 03HAKOMIJICHHE C
oOpa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, IOJIyu€HUE, COOMpaHUEe, pACIO3HABaHUE U
U3ydeHHe CBOWCTB Bojaopoaa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcumom wmenu (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), HAOIIOJEHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEM pAacTBOPEHUS BEUIECTB C Pa3IMYHONM PacTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHNE OOPa3I[0B HEOPraHMYECKUX BEILIECTB Pa3IMUYHBIX KJIACCOB,
HAOJII0JIEHUE M3MEHEHUs OKpacKM MHAMKAaTOPOB B pPAacTBOpPAx KHCIOT U LIEJIIOYEH, U3ydeHHUE
B3aumojeiicteus okcuga menu (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C METaslaMH,
peaKuMii HEUTpalIu3aluu, MOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BaxkHelmue
KJIACChl HEOPTraHUYECKUX COETUHEHUIN.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucrema xummudeckux iementos . U.
MennesieeBa. Ctpoenune aToM0B. XUMHYeCKas CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE
peakuumn

[lepBble TOMBITKH KJIACCU(PUKAUKA XUMHUUYECKHX dJeMeHTOB. [lonstne o rpymnmax
CXOJHBIX DJIEMEHTOB (IIETIOYHBIC U IETOYHO3EMENbHBIE METAUIbI, TaJOTeHbl, MHEPTHBIEC Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuoanueckuii 3akoH. llepuoamyeckas cucrema xumudeckux odnemeHros [, .
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmsl. DU3HYECKUH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOIA U IPYIIIIBI JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX szaep. M3oromsl. Onektponsl. CrpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX IeMEeHTOB [leproandeckoit cucTeMsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa MO €ro IOJIOKEHUI0 B
Ilepnonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U IEPUOAAM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguueckoil cCTEMbl XUMUYECKHUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBS3b.
DIIEKTPOOTPUIIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchb
OKHCIIEHUS U BOCCTAHOBJIEHUS. OKHCINTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMeHm:

U3y4eHHe 00pa3loB BEIIECTB METANIOB U HEMETayUIOB, B3aUMOJEHCTBHE T'MJIPOKCHA
LMHKAa C pacTBOpaMu KUCIOT W IIEJIOYel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIHMi (TOpeHre, PEaKIuy Pa3ioKEeHHs, COSTUHEHNS).

Mesicnpeomemmuuie ceasu



Peanuzanus MeXNpeaMETHBIX CBSI3€H MPU M3YYE€HUHM XMMHHU B 8 KJIacCe OCYLECTBISAETCS
yepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHHM, Tak M TIOHATHIA,
SBJISIFOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOT'O [IUKIIA.

OOmue ecTecTBEHHO-HAy4HbIC IOHATHSA: HAy4HbIM (akT, TUmoresa, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

@dusmnka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, W30TOIBI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, 3JEKTPUUYECKUN 3apsij, BEUIECTBO, TeJOo, O00BEM, arperatHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3561, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIB, TOPHBICE TOPOJBI, TOJE3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYECKasl peaKIus

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMUYeCKHX dieMeHToB J[. .
MenpeneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHMU CBOWCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUsl U UX COEAUHEHUH B COOTBETCTBUM C
HOJIOKEHHUEM 3JIeMeHTOB B [leprnonnyeckoil cucteme U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUINA KPUCTAUIMYECKOW PEIIETKH U BUAA XUMHUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPraHMUYECKUX BEIIECTB.

Knaccugukanus XMMUYEeCKAX PeaKuil MO Pa3IMYHbIM MPU3HAKaM (110 YUCIY W COCTaBY
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, [0 YYacCTHIO KaTauu3aropa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTe o ckopocTH XxuMuyeckoi peakuuu. [lonsarue 06 oOpaTUMBIX M HEOOPATHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. Ilonsatue o
karanuze. lloHsarne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHUYECKON PEAaKIMH U MOJI0KEHNE XUMUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBleHHE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopust 2MEKTPOIUTHUECKON IUCCOLMALMUA. DNEKTPOJIUTHI U HEJIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAMU XHUMHMUYECKOH CBS3U.
Crenenp quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIHUTHI.

Peakuuu monHoro o6meHa. YcioBHsl MPOTEKAaHUs peaKlMi MOHHOTO OOMEHa, MOJIHbIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUIl M COJIEH B CBETE
MpEeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIuud Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKHUX BEIIECTB —
METAJIJIOB M HEMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJIOpHAAa HATpPHUs),
MCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUU OT BO3ACUCTBHS PA3IUUHBIX
(bakTOpoB, UCCIIEOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpollecca JAUCCOLUAIII
KHCJIOT, IIeno4yed M cosneld (BO3MOXKHO HCIIOJIb30BaHME BHUAECO MaTepHalioB), IPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIUX MPHU3HAKU NMPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3zoBaHHE
ocajika, BBIJENCHHE Tra3a, o0pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi (FOpeHue, peakiuu pa3ioKeHUs, COEAUHEHHs),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUuil Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHbIE
crerieHu okucieHusi. CtpoeHue W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJECTBHE ¢ MeTajlaMH, HeMeTallJIaMH,
miesouamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHUE,
npuMeHeHue. JlefcTBre XJiopa U XJI0pPOBOIOPOIa Ha OPraHn3M YesioBeka. Baxuelue xsopuabt
U X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPONHbIE MOAU(PUKALUN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWMCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3NYECKHEe M XMMHUYEeCKHe CBOHCTBAa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOmupe Kak MpeACcTaBUTENS Kiacca KHCIOT M coenuduueckue). XHUMHUYECKUE peakluH,
Jekalle B OCHOBE HPOMBIIICHHOTO croco0a MosiyuyeHus cepHoil kucinoTbl. Ilpumenenue
cepHOii KucIoThl. COJM CePHOM KUCTIOTHI, KAYeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ COeAMHEHUH B MpHUpoae. XUMHMUECKOE 3arpsi3HEHHE OKpYXKarolled cpejbl
COCIMHEHUSIMU Ccepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
HPEeOTBPALICHHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHCICHMsA. A30T, pacHpoCTpaHeHHWE B Hpupoae, (U3NYecKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero GU3n4ecKue 1 XUMUIECKHIe
CBOWCTBA, MoslyueHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHenue. KauecTBeHHas peakivs Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJy4eHHE,
¢u3nyeckue M XUMHUYECKUE CBoOilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHE OKpY»Karolleld cpeabl COeIMHEHUsIMU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBbI M BOMOEMOB). Pocdop, amIoTpoIHble MOAUPUKALNN
docthopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucnora,
¢usznyeckue M XHMMHUYECKHE CBOWCTBa, mnoiyyeHue. Vcmonb3zoBanue @ochaToB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHH OKUCIEHMs. YTIEpoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxcuapl yraepona, ux GU3M4ecKue U XMMUYECKHe CBOMCTBA, JIeHCTBHE Ha JKUBBIE OPraHU3MBI,
NOJTyYeHHE U MPUMEHEHHE. DKOJIOTHYEeCKUe MPOOIeMBbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUMOTe3a I100aJbHOr0 MOTEINIEHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
CONM, UX (PU3MYECKHEe M XHMMUYECKHE CBOIICTBa, MOIydeHHEe U npuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHbL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
MPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SHCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX YIiiepoja
(MeraH, »TaH, OSTWIEH, alETWIEeH, STaHOJ, IJHUIEPUH, YyKCycHas kucioTa). IIpuponnsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HUX MepepaboTKu
(6eH3uH), UX POJb B OBITY ¥ MMPOMBIIUICHHOCTH. [I0HATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YyrieBoJaXx — M HMX pOJM B KU3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX ¥ HEOPTaHMYECKUX COETUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyuYe€HHE M MpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHus o6 oxcuge kpemuusa (IV) u
KpeMHHEBOM kucioTe. CUIMKATHI, UX UCIOJIb30BaHKE B ObITY, B IPOMBIIIICHHOCTH. Baxkneimume



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembr
0€30MMacHOTO UCTIOIH30BaHMS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJISTHOW KHCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NYEeCKue U XUMUYECKHE CBOMCTBA T'aJIOTCHOB M MX COCAMHEHUI (BO3MOXHO
HCIIOJIb30BAaHUE BHUJAEOMATEpUaOB), O3HAKOMIIEHHE C 00pas3liaMH XJIOPUIOB (TaJOT€HUIOB),
O3HaKOMJICHHE ¢ o0Opa3uamMu ceppl M €& COCOUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHaoB), HaOIOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, N3yUYe€HHE XUMHUECKUX CBOIMCTB pa30aBIEHHOW CEpHOM
KHUCJIOTHI, TIPOBEJCHUE KAaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUI
(BO3MOXHO HMCIIOJIL30BaHUE BUEOMATEPHUATIOB), 00pa3iaMu a30THEIX U POoCcPOPHBIX YI0OPEHHUIH,
nojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KAueCTBEHHBIX peakuuid Ha HMOH aMMOHUs U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), M3yYEHUE MOJENel KPHUCTANIMYECKUX PEHIETOK anMmasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, pacro3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKMCIIOTO ra3a, IPOBEIEHUE KAYECTBEHHBIX peakuui Ha kapOoHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HMX IPOTEKAHUs, O3HAKOMJICHUE C MNPOAYKIUEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE 3KCIIEPUMEHTANbHBIX 3a/1ad 1o TeMe «Baxuelmue
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTHUKAa XHMHUYECKHUX OJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckont cucreme xumuiyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuiMueckass CBA3b M METAJUIMYECKas KpUCTAJUIMYeCKas
pemérka. DJIEKTPOXUMHUYECKUM psJ HanpskeHU MeTauioB. DU3MYECKHME M XUMHUYECKHE
cBoiicTBa MeTaiyioB. OOmue cnocoObl MoTy4eHusi MeTaioB. [loHATHE O KOPPO3UU METalIOoB,
OCHOBHBI€ CITIOCOOBI 3aIUTHI X OT KOppo3uH. CIiaBsl (CTalb, Yyr'yH, AIOpaTOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawibl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJI€MEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPu3nueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COETMHEHUM.

[IlenoyHo3eMenbHBIE METAUIBI MarHuil W KajlblUW: noyokeHne B Ilepuoamueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHneneeBa, CTpOo€HHE MX aTOMOB, HaXOXKJIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KalblMs (OKCUI, THIPOKCHU, COH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHUs.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHTo [ U.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U THIPOKCH/IAa aTFOMUHUS.

Kenezo: mnonoxenne B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpO€HHE aToMa, HaxoXJeHne B npupojae. Gusndyeckne U XMMAYECKHE CBOMCTBA
xkene3a. Okeupnwl, Tuapokcunsl u comu skenesa (II) u xenmesa (lll), ux cocraB, cBoiicTBa u
MIOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3llaMM METa/lIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BaHHE BHIEOMAaTEpHAalOB),
0COOEHHOCTEN B3aMMOJIEHCTBHS OKCHIA KAJbIUs U HATPUS C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IpoOIlecca TOPEHHUsl JKEIe3a B



KUCIoposie  (BO3MOXKHO — MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KAueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, UHKa, xene3a (Il) u xenesa
(1), meau (1), HaGMOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAaHUS IIAMCHM MOHAMHU HaTpHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOICTB T'MJIPOKCH/Ia aIFOMUHUS U TUIPOKCU]IA IMHKA, PEIICHNE SKCIIEPUMEHTANBHBIX 3a/1a4 IO
TeMme «BakHelImne MeTajljibl U UX COCIMHEHUS.

XuMHus 4 OKpYsKaIas cpeaa

BemectBa u Marepuaibl B MOBCEIHEBHON KHU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax U
OTPABJICHUSIX.

XUMHYECKOe 3arps3HEHHE OKPYKaolllel cpe/pl (MpeaesbHas T0NyCcTUMasi KOHLIEHTPAIHs
BemecTs, ganee — [1JIK). Ponb xumun B pereHun 5K0I0rn4ecKux mpooiiem.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, TOJIMMEPHBIC MATEPUAIIBI).

Meoscnpeomemnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€H MPU M3YYCHHH XUMHH B 9 KJ1acce OCYIIECTBIISECTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSITHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHITHS: HAy4YHbIH (aKT, THUIIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJIEHHE,  JIKCICPUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE, MAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepus, aroMm, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, DSIEKTPUYECKHM 3apsii, MPOBOAHHUKH, MOJIYIPOBOIHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUsI, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe O0OYUYCHHSI XMMHUHU B €IMHCTBE YY€OHOW M BOCIIUTATEIHHOM JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAULIHUOHHBIMU  POCCUMCKUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, NMPUHATHIMUA B OOIIECTBE MPaBWJIAMU M HOPMaMHU TOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMANIN3ALIUN O0YUYaOLIUXCSL.

JInuHOCTHBIE pE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYyYarOIIMXCS PYKOBOACTBOBAThHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMH U pPaCHIMpPEHUE OIbITa JIEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIIEHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUS XHUMHYECKOW HAyKH B J>KM3HU COBPEMEHHOrO OOILEeCTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOU WH(GOpPMAIMEH O TEPEIOBBIX TOCTHIKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

MPEACTABJICHUS] O COIMAIBHBIX HOPMAaxX W TpaBUIaX MEXKIMYHOCTHBIX OTHOIICHHWH B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yu4eOHOUCCIIEI0BATEIbCKOW, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HON COBMECTHOM JESATENIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJIHCHUH XWMHUYECKHX SKCIEPUMEHTOB, CO3/IaHUU YYEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILIECCe 3TOH y4eOHOI nedaTeabHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIIOBEJICHUE M TMOCTYNKU CBOMX TOBApHUIICH C TMO3UIMHM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHpPOBO33PEHUYECKHE  MPEACTABICHHUS O  BEIIECTBE M  XHMHUYECKOW  pEaKIuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKM M COCTAaBISAIOLIME OCHOBY JUIS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YeJOBEKa ¢ MPUPOJHON Cpeloi, o posu
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HAINPABJICHHBIC HA TMOJYyYE€HHWE HOBBIX 3HAHUW IO XHMUH,
HEoOXOoauMBbIe 11 OOBSCHEHUS HaONI0aeMbIX TMPOIIECCOB U SIBICHUN, MMO3HABATEIbHOM,
WH()OPMAITMOHHON U YUTATEIIBCKOM KYJIBTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbHONW pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH()OPMAIMOHHBIX TEXHOJIOTHUIA;

UHTEepeC K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHS B ajbHEHIIIEM;

4) hopMHUpOBaHUS KYJIbTYPbI 3I0POBbSI:

OCO3HAaHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBbIO,
YCTAaHOBKM Ha 3J0POBBI 00pa3 JKW3HU, OCO3HAHWE TOCICACTBUM W HEMPUSITHE BPETHBIX
NpUBBIYEK (YHOTpPEONEHUST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOICHUS
mpaBui 0€30TaCHOCTH TPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTHYECKOMY H3YUEHHUIO MPOPECCH U TPyAa pa3IuYHOTO POJia, YBAXKEHHUE K
TPyLy W pe3yiabTaTaM TPYIAOBOM JACSITEIHHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
NPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUAYATHHOW TPAeKTOPUU



IPOJOJDKEHU 00pa30BaHUS C Y4ETOM JIMUHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmemHol mpoecCHOHAIbHON AEATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHON Cpesie;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

9KOJIOTMYECKHU 11esIeco00pa3Hoe OTHOLIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TPaBMiI 0€30IacCHOTO TIOBEACHHUS MPH PabOTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 310POBbIO U KU3HU JIFONCH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble IPU HU3YYEHUU XUMHHM, IS PEIICHUs
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJAHON CPENOH, Ul MOBBIIIECHUS YPOBHS YKOJIOIMYECKON
KYJIBTYpBl, OCO3HaHUSA TNI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBIIUICHHS, YMEHHs PYKOBOJCTBOBATHCS UM B
[I03HABATEJIbHON, KOMMYHUKATUBHOMN U COLIMATIbHOM IPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yJIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHUPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MPeAMETOB (pOpMUPOBATh NMPEICTaBICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBIC ACHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHUKATHBHBIE, PEryJIsSTHBHbBIE), KOTOpbIE OOecreduBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHHUIO Y4€OHOM 1€ TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOCHUM 3HAHUMU:
pPacKpbIBaTh CMBICA XUMHYECKMX TMOHATUH  (BBLIEISATH HUX XapaKTEepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHSTHUSAMH), UCIOJIb30BATh HOHATHS Ul OOBSCHEHUS
OTIENbHBIX (DaKTOB W SBJICHHWHA, BBIOMpPATh OCHOBAHWS WM KPHUTEPHH IS Kiaccuukanuu
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBA3H
MeXly 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHAYKTUBHBIE, 1€yKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

YMEHHME MPUMEHTh B Mpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3OBBIBaTh LIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TNpu pEleHUH Yy4deOHOo-
MIO3HABATENIBHBIX 3a/1a4, C Y4ETOM O3THUX MOJEIbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKHMX PEAKINH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3yYaEMBIX NIPOLECCAX U ABJICHUSIX.

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

YMEHHUE HCIOJIB30BaTh IOCTABIECHHBIE BOIPOCHI B KAue€CTBE MHCTPYMEHTA IIO3HAHMS, a
Takkeé B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3aAlMM M TPOBEICHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HaOI0JaTh 3a X0JI0OM MPOIIecca, CaMOCTOSITEIbHO TPOrHO3UPOBATh €TI0
pe3ynbTaT, (GopMyIHpoBaTh OO0OOHIEHHS M BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

yMeHUe BBIOUpPATh, aHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TUUHBIX BUI0B
1 GOpM IPECTaBICHHUS, TOJYYaEMYIO U3 Pa3HbIX HCTOYHHUKOB (HAy4YHO-TIOMYJISpHAsI IUTEpaTypa



XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOcOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIGHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO MH(OPMAIIHIO;

YMEHHE MPUMEHSThH Pa3INdHble METObI U 3aIIPOCHI MPHU MOUCKE U 0TOOpe UHbOpMaIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJTHEHHS yYEOHBIX M MO3HABATEIbHBIX 33a4
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B O0JACTH HUCIHOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJOIHH, OBIaJI€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uHPOpPMALMK U WUTIOCTPUPOBATH pEIIAaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHHUE HCIOIb30BaTh U AHATU3UPOBATh B Ipolecce y4eOHOW M MCCIIeI0BATEIbCKOM
JEeSTEIIbHOCTH MH(POPMAIIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEIbl.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

YMEHMsI 3aJaBaThb BOIPOCHl (B XoJe Juajora M (WIM) JUCKYCCHUH) IO CYLIECTBY
oOcyxxmaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOTyUYEeHHBIE PE3YIbTaThl I03HABATEIHHON ACSITEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaThb MPE3CHTALUI0 PE3YJbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIepuMeHTa (J1abopaTOPHOTO OMBITA, JIAOOpATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yMeHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI MO3HABATEIBHOU U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX MpoOJieM HAa OCHOBE yuyéTa
OoO0LIMX MHTEPECOB U COTJIacOBaHMS MO3UIMI (0OCYyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUM, ONpEIEIeHIE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHE CaMOCTOATEIBHO ONMPENENSITh LeNu ACSITeNbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBaTb W MpPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
HauOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO3HABaTelIbHBIX  3ajady,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JIEWCTBUM NpH
BBIIMOJIHEHUH 331aHUN ¢ y4€TOM IMOJyYyeHHMs] HOBBIX 3HAHHMH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX U PEAKIIUSIX, OLIEHUBATh COOTBETCTBUE MOJYUEHHOTO pe3yjbTaTa 3asBJICHHON LENH,
YMEHHE HCII0JIB30BATh U aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbIE B YCIIOBUH 3aJJaHUM.

INPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3ydbTaToOB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKaHus,
YCTaHOBJIEHHOI'O JaHHOM (enepanpHOil paloueld NporpamMMmoi, BBIAEISIOT: OCBOEHHBIE
o0y4arolMMHUCsT Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOOBI JefcTBUHM, cnenuduyeckue A
npeaMeTHoW oOnactu «XUMHS», BUIBl JEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHH: aTOM, MOJEKYJa, XUMUYECKUU

9JIEMEHT, IMPOCTOE€ BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OZHOpPOJAHAS U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas J0JS XHUMHYECKOTO
3JIEMEHTAa B COEIMHEHHMH, MOJIPHBIA 00BEM, OKCHJA, KHCJIOTa, OCHOBAaHHE, COJb,
3IEKTPOOTPHULIATENEHOCTD, CTENIEHb OKUCIICHHS, XUMUYECcKas peaklusi, KilacCupuKanus
peaKkuuii: peakluu COEIMHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIIECHUs], peaKkliun
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIuH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
AIIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOWTanb, PaJUyC aToMa, XUMHUYECKas CBS3b,



HOJISIpHAst M HENOJsIpHas KOBAJEHTHas CBA3b, MOHHAs CBsI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi 10JIs1 BEIECTBA (MPOLICHTHAsA KOHLEHTPaLUs1) B pacTBOPE;

® WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX MOHSTHH U TPHUMEHSATH 3TH
MOHATHS NPH ONMCAHUU BEUIECTB U MX NPEBPAILCHU;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

e ONpeneNisITh BaJEHTHOCTb ATOMOB 3JEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPUHAJICKHOCTh BEIIECTB K
ONpesieIEHHOMY KJIacCy COEIMHEHMH 10 (QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(xoBasIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCIMHECHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHneneeBa: 1eMOHCTPUPOBATh
NOHUMaHHUE MNEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nosioxkeHuss B Ilepuonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHUs, 3aKOHa ABOTraipo;

e ONUCHIBATh M XapakTepuszoBaTb TabmuuHyro (opmy Ilepuonndeckoil cucTemsl
XUMHYECKHX DJIEMEHTOB: pa3jMyaTh MOHATUS «TJIaBHAs moarpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble ¥ OonblMe MEPHOAbI, COOTHOCHUTH
0003HaueHMsI, KOTOphle UMelTcss B Tabmume «llepronndeckas cucremMa XMMHYECKHX
anemeHToB J[. . MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB MW 3apsii sAapa, OOIIee YHUCIO 3JIEKTPOHOB H
pacripesielieHUe UX I10 3JIEKTPOHHBIM CIIOSIM);

e Kjaccu(UUUpPOBaTh XMMHUUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
shdexry);

e XapakTepu3oBaThb (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  IOJATBEp)KJas  ONHCAHUE [PUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHii;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT MX KAa4E€CTBEHHOIO COCTaBa,
BO3MOYKHOCTH MPOTEKaHHUsI XUMUUYECKUX MPEBPALICHUN B Pa3IUUHBIX YCIOBUIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA M0 (opMyJie COEIMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOHN peakini;

® [IPUMEHATh OCHOBHBIE ONEpallMM MBICIUTEIBHON NEATEIbHOCTH — AHAJIU3 U CHHTE3,
CcpaBHEHME, 0000IIeHNe, CUCTEMATH3alUI0, KIACCU(PUKALMIO, BbISIBICHUE MPUUYUHHO-
CJIEZICTBEHHBIX CBsI3ed — JUI M3Y4YEHHUS CBOICTB BEIIECTB M XMUMMYECKHX PpEaKIHid,
€CTECTBEHHO-Hay4YHbIE  METOJbl  NO3HaHUs  —  HaAONMIOJeHWe,  H3MEpeHHue,
MOJIEIUPOBAaHHE, SIKCIIEPUMEHT (peasbHbI U MBICICHHBII);

e CleloBaTh IpaBUJaM TOJb30BAaHUS XMMHUYECKOH TmoCylol M J1abopaTOpHBIM
000py/sOBaHUEM, a TaKXke IMpaBWiIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHM C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OINBITOB IO MOTYYEHHUIO
U coOupaHuIo Ta3000pa3HBIX BEIIeCTB (BOAOPOAA W KHUCIOpPOAA), MPHUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM 10JIEW paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJoUYe U
KHCJIOT ¢ TOMOILBIO MHIAUKATOPOB (JIakMyc, eHON(PTaTeHH, METUIOPAHXK U APYTHeE).

K konny oOydeHus B 9 kiacce IpeaMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® DACKpBIBATh CMBICT OCHOBHBIX XHMHYECKUX MOHATHHA: XUMHUECKUH AJIEMEHT, aToOM,
MOJIEKYJa, NOH, KATHOH, aHHUOH, ITPOCTOE BEILLIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHCICHMS, XMMHUYECKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOM 3P EeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,



HEDJICKTPOJIUTHI, IEKTPOIUTUYECKAs JAUCCOLMAIMs, PpEeakUUd HOHHOro OOMEHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMBbIE W HEOOpaTUMBIE pPEaKIuHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUUH,  OKHUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCIICHHE M BOCCTaHOBJICHUE, AJIOTPONHs, aM(pOTepHOCTb, XMMHYECKas CBS3b
(KoBaJIeHTHasl, HWOHHAs, METaJUIMYecKas), KpUCTaUIM4ecKas pelérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMMUYECKOM pEaKLuu, NPEIelbHO IOIyCTHUMas
koH1eHnTpauus [1JIK BemecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IIOHATHH M IPUMEHATH 3TH
IIOHSTHS IIPH ONIMCAHUU BEILECTB U UX IIPEBPALICHU;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJIS COCTaBICHHMsS (OpMya BELIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX Pa3JIU4YHOIO COCTaBa, IMPUHAIICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCy COCNMHEHUH 1o Gopmynam, BUJ XUMUYECKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
METaJUIn4YecKas) B HEOPraHMYECKUX COEJUHEHUSAX, 3apsii HMOHAa IO XUMHUYECKOH
dopMyiie, XxapakTep Cpelbl B BOJAHBIX PAcTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOIO BELIECTBA,

packpbiBaTh cMmblca Ilepunoanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTpUPOBATH
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepu3oBaTh Tabmuunyo Gopmy [leproanyeckoit
CHUCTEMbl XMMMYECKHX OHJIEMEHTOB: pa3ivuyaTh MOHATHUS «TJ1aBHas noiarpymma (A-
rpynna)» u «mnobounas noarpynna (b-rpynma)», manele u Goiblive MEpUOJIBI,
COOTHOCUThb 0003HAu€HMs, KOTOpble HUMEIOTCd B IEpUOAMYECKON Talnuue, C
YHCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz s7pa, oolIee YUCIIO JIEKTPOHOB M PACHPEENICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0IIKME 3aKOHOMEPHOCTH B H3MEHEHHUM CBOWCTB JJIEMEHTOB U HX
COCIMHEHUH B IIPEJeax MaJbIX IEPUOIOB U IJIABHBIX NOAIPYNI C YY4ETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTAaBYy Y4YacCTBYIOUIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENW OKUCIICHNSI XUMUUECKHUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHENU(PUUYECKHME XUMHUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/asl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEaKIUi;

COCTaBJIAATh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOLUMUAIMU KHUCIIOT, IIEJI0YEd U COJIEH,
MOJIHBIE U COKpAIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMs PEaKlUH,
MOJATBEPXKJAIOIINX CYIIECTBOBAHME T€HETUYECKOM CBSA3M MEXAYy BEIIeCTBaMHU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKaHUS XMMHUYECKUX MPEBPAIIEHUI B Pa3INYHBIX YCIOBUAX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUs, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBoOpe, MPOBOJUTH PACUEThI 110 YPaBHEHUIO XUMHUYECKOM peakiuu;

coOnrofaTh MpaBuia MOJb30BAHUS XUMHUYECKOM MoOcyno u  JabopaToOpHBIM
0o0OpyJIOBaHUEM, a TaKKe IpaBHUia OOpaIleHUs C BEHIECTBAMH B COOTBETCTBUHU C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHIO
U cOOMpaHUIO Ira3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOro Ta3a);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTAaB PA3JIMUHBIX BEIIECTB!
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMUJI-, KapOoHaT-, (ocdart-,



CWJIMKaT-, Ccynb(dar-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3y4EHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPIAaHUUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — aHAJIM3 U CHUHTE3,
CpaBHEHHE, O0000IEeHHEe, CHCTEMATH3AlHI0, BBISABICHUE MPHUYNHHO-CIEICTBEHHBIX
CBs3€M — JUIs M3y4YEHHs] CBOWMCTB BEIECTB M XMUMHUYECKUX PEaKIMH, €CTEeCTBEHHO-
HAayYyHbIC METOJbI I[O3HAHUS — HaONIOJICHWE, W3MEPECHUEe, MOJCINPOBAHUE,
SKCIIEPUMEHT (PeabHbIi U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
K
Ne HaumenoBaHue pa3jieioB U OTIHIECTBO qa;?ls I JyekTpoHHbIe (HU(PPOBBIE)
n/n TeM IPOrpaMmbl Bcero OHTPOILHBIC paKTHiecKkue o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMHYeCKHE OHATHS
XuMus — BakHas 00J1acThb

11 €CTCCTBO3HAHUS U 5 2 bubmuorexka [JOK

' NPAKTHYECKOHN JIESITeTIbHOCTH https://m.edso0.ru/7f41837c

yeJoBeKa

12 BemntecTBa 1 xummdeckue 15 1 bu6mmoreka [JOK

' peakiuu https://m.edso0.ru/7f41837c

Htoro no pazneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHU4YeCKUX BellecTB
21 Bosnyx. Kucnopona. [lonsatue 6 bubnuorexa [JOK

' 00 oxcHmax https://m.edsoo.ru/7f41837c¢
29 Bonopoa. Ilonstue o 8 1 bu6mmoreka [JOK

' KHCJIOTAaX U COJIAX https://m.edsoo0.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK

' OCHOBaHHAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuoreka [JOK

HEOPraHWYECKUX COCIMHEHU

https://m.edso0.ru/7f41837¢c

Hroro no paszneny 30

Pasnen 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.

Xumuuyeckasi cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAKIUH

Ilepuoauueckuii 3aK0H U
[Tepuoanueckas cucrtema
XUMUYECKHnX 3y1emeHToB 1. 1.
MenneneeBa. CtpoeHue atroma

3.1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c



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

XUMHYECKas CBI3b.

3.2 OKHCITUTEIBHO- 8 Bubmzorexa LIOK
https://m.edso00.ru/7f41837c
BOCCTAHOBHUTCJIILHBIC peaKLII/II/I
bu6mmoreka [JOK
Hroro no paszeny 15 https://m.edsg).ru/7f41837c
PesepBHOE Bpems 3 Enbmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoJsinuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Y —— Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pa30BATEIBHBIE
padoThI padoThI pecypesi
Pa3znea 1. BemmecTBo U XUuMH4YeCKHEe peaKkul
11 [ToBTOpEeHME U yriyOJeHHE 3HAHUH 5 1 bubmuorexa [IOK
' OCHOBHBIX Pa3JIesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIALIMS. 8 1 1 bu6nmoreka LIOK
' XUMHYECKHE PEaKIIMU B PACTBOPAX https://m.edsoo0.ru/7f41a636
Htoro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
21 OO0m1as xapakTepuCcTUKa XUMHUUECKUX 4 1 bubmmoreka [JOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
o | Somesspmpens suamcn ; Bumorra LOK
' PYIIIBL. L¢P https://m.eds00.ru/7f41a636
COETMHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX
bubmmoteka IIOK
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 https://m.eds0o.ru/7f41a636
COETMHEHUS
o | oo oo ; 1 ,  Bomoeiok
' " PYIIBL. poA https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUSI
Hroro 1o pasneny 25
Pa3zgea 3. Metasliibl M MX COeAMHEHU S
3.1 OO01Me CBOMCTBA METAIIOB 4 bubmmorexa HOK

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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3.2 Baxueiiime MeTauibl U UX CO€IUHEHUS

bubnunoreka LIOK

16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
bubnunorexa LIOK
4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 hitps://m.edsoo.ru/7f41a636
Wroro no pazueny 3
Pe3epBHOE Bpems 3 bubmorexa LIOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC

Ne KoJsn4yecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE

wn Tema ypoka Beero Kontpoabubie IIpakTuueckue w3ysennus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl

1 [Ipeamer xumun. Pons xumuu B 1 bubmuorexa [JOK
KM3HM 4yelloBeka. Tea u BelecTna https://m.edsoo.ru/ff0d210c

5 IlonsaTne o MeTomax 1mo3HaHUs B 1 bu6mmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia

3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM)

4 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pasjeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 EH@I_HOTeKa HOK

N ttps://m.edso0.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6nmoreka [JOK

6 ATOMBI H MOJIEKYJIEI . https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CHMBOJTBI) XUMHUYECKHX JICMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie 1 CIIOKHBIE BENIECTBA 1 EH@I_HOTeKa HOK

ttps://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 EH@I_HOTeKa HOK

ttps://m.edso0.ru/ff0d2d50
3aKoH IMOCTOSHCTBA COCTaBa

10 BellecTB. XUMuueckas popmya. 1 bubmuorexa [IOK
BaneHTHOCTh aTOMOB XMMHYECKUAX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB

11 OrtHocuTenbHAas aTOMHAs Macca. 1 bu6nmoreka [JOK



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

OTtHOcCHUTENbHAS MOJIEKYJISIpHAsl Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIMHECHUU https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemecTsa. Moib. bu6mmoreka [IOK
Monsipaast macca https://m.edsoo.ru/ff0d5230
14 DOu3nYeCKUe U XUMUYECKHUE SIBICHUS. bubmuorexa [JOK
XUMHUECKas PEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBUs IPOTEKAHUS bubnuorexa [JOK
XMMHUYECKHX PeaKini https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MacChl BEIIECTB. bu6mmoreka [IOK
XUMUYECKUE YpaBHECHUSI https://m.edsoo0.ru/ff0d3b88
BruruncieHusa KOIu4ecTBa, MacChl
17 BemecCTJ;ea o y;)):BHeeI:I/I}Ii/; e bubmmorexa LOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEAKIIHA
K npUKALUI XUMAYECKAX
18 pgafl_(;l/llgl) (C(?GHI[I/IHGHI/I}I ;;moxceHmI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
s B 10K
) . https://m.edsoo.ru/ff0d40c4
cUCTeMaTU3aIUsl 3HAHUI
20 KonTponbnas padora Nel no teme bubnnoreka [JOK
«BerecTBa 1 XUMHUECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
B — CMeECh I'a30B. TaB
21 B(?:;}?'Ixxa KI?ICJIG(():pOIEL13 i 3J(Ije?v([:e§T u bubmmorexa [TOK
’ https://m.edsoo.ru/ff0d448e
npocroe BeuiectBo. O30H
| e mormr oo B 10K
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 006 okcumgax
s | S monpeae g B LOK
' https://m.edsoo.ru/ff0d497a
[Tpumenenue Kuciopoaa
24 TennoBoii 3¢ hexT xumuaeckon bubnnorexa [JOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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pCaKkuuu, MOHATUC O
TEPMOXUMHNYCCKOM YpaBHCHHH, K30~
N OHAOTCPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TorumBo (HedTh, yroiab U METaH).

bubmuoreka [JOK

25 3arpsi3HEHUE BO3]IyXa, CITIOCOOBI €T0 https://m.edsoo.ru/ffod4cda
MPEeAOTBPALLCHUS
o | Hpmmcen s Yo o e BuGorra 1O
. https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/JIa, U3YUEHHE €T0 CBOMCTBY»
27 Bonopon — anemeHT u npocroe bubnnorexa [JOK
BellecTBo. Haxoxxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKkrue 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bosiopoza. [IpuMeHeHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHCIOTAX U COJIAX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bl moTy4eHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
3 lonyuenme n cobupantic soroposs Bubmorera LIOK
N ’ https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
32 MossipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABorajpo https://m.edsoo.ru/ff0d542e
3 seneoma rass o 610 mosecTony buGmorexa LIOK
,, https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
| B ntuon o BuGaonsa LOK
p . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIEHUH Ta30B
35 DOu3nvecKkrue 1 XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
BO/JIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsitue 00 bubnmuorexa [JOK

HHAWKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa xak pactBopuTens.
HacbliieHHbIe 1 HEHAChIILEHHbIE

bu6mmoreka [IOK

37 pacTBOpbl. MaccoBasi 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTrueckas padota Ne 5 mo reme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmuorexa [IOK
OIpeIeIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 KonrponsHas padora Ne2 o reme bubmumoreka [IOK
«Kucaopoza. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 OKcuipl: cOCTaB, KiIacCU(UKAIUS, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
| oo o ks B LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHUA: COCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnnorexka [JOK
OCHOBaHHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XUMHUYECKHE CBOMCTBA bubnnoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
o | oo woemanyen, Buorera 0K
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTnueckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubmuoreka [JOK
«OCHOBHBIE KJIaCChI HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEJTUHEHMIN»
48 I'eneTnueckas CBA3b MEKILY bubnuorexa [IOK

Kj1aCCaMH HECOPraHN4YCCKUX

https://m.edso0.ru/00ad9a50



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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COE€IUHEHUN

O0001IeHYE ¥ CUCTEMATU3ALIUS

bubmuorexa [JOK

49 3HaAHUI https://m.edsoo.ru/00ad9cb2
o
S0 "Oonbmmie clacent neopramsecKix Bubmorera LIOK
o https://m.edsoo.ru/00ad9ela
COCTMHECHU I
5L e stewenton. Tommie o buGmoresa LIOK
) https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOIHBIX JJIEMEHTOB
[Tepunoanueckuii 3aKOH 1
52 [lepuoanueckas cucrema bubnnorexa [HOK
XUMHUECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/00ada52c
Menpeneena
53 [lepuropl, TPYMIIbI, MOATPYIIIBI bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atromoB. CoCcTaB aTOMHBIX bubnuorexa [JOK
sep. M3orombt https://m.edsoo.ru/00ada342
CrtpoeHne 3JIeKTPOHHBIX 060J10qu<U Bubnmorexa [IOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit httos://m.ed 100ada6b
psS://m.edso0.ru/Vladabnc
cuctemsl . 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoteka [JOK
[epuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3unauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnuoreka [IOK
. MenpesneeB — y4€HBIi, e1aror u https://m.edsoo.ru/00ada96e
rpa)xIaHuH
B cucrevansatm i) ubmorera LIOK
N https://m.edsoo.ru/00adb33c
Bcepoccutiickas mpoBepouHas pabota
59 KonTposnbHas padota Ne4 mo Teme bubmuoreka [JOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c

«Ctpoenue atroMa. XUMHUYECKast
cBs3bY» / Beepoccuiickas
npoBepouHas paboTa

https://m.edso0.ru/00adb486

60 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 VowHas XuMmecKas cessb . https://m.edng.ru/OOadacM
62 KoBaneHnTHast nosnsipHasi XuMHUYeCKas 1 bubmumoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipHas 1 bubnnoreka [JOK
XMMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 Creneip okucneHis ! https://m.edscLJEJ.ru/OOadae28
65 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakiuu https://m.edsoo.ru/00adb076
66 OKucnauTenyu U BOCCTAaHOBUTEIIH 1 bubmorexa [IOK
https://m.edso0.ru/00adb076
PesepubIil ypok. O6006111eHIE 1
67 CHCTEMATHU3alNs 3HAHUM 110 TEME 1 bubmuorexa [JOK
«Ctpoenue atoMa. XUMUIECKast https://m.edsoo.ru/00ad9cb?2
CBSI3b»
68 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cUCTEMaTU3alUsl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Tema ypoka K I Aara o0pa3oBaTebHbBIE
/o Yp Beero OHTPOJbHbIE PaKTH4YecKHue u3yuenus |Y
padoThbI padoTbI pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonnueckas cucrema 1 bubnmoreka [JOK
XUMHYECKHX 31eMenToB J1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XﬁMI/I‘leCKHX DJIEMEHTOB 1 Eubmorexa IIOK

N https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Krnaccudukanus 1 HOMEHKIATypa bubnuorexa [JOK

3 1 ]

HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XUMHYECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTNYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme

5 «IToBTOpenue u yriayoneHue 1 1
3HAHUN OCHOBHBIX Pa3eNioB Kypca
8 Kimaccay
Knaccudukanms xumuaeckux bubnuoteka [JOK

6 o 1 }
peakuuii Mo pa3IMyHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsTHE O CKOPOCTH XUMHYECKOU

7 CaKINU HOHSII”)FI/IC 0 TOMOT'€HHEIX U 1 bubmaorexa LJOK
PCAKLHH. https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaKIMIX
ITonsarue o XUMHYECKOM

aBHOBecHn. DaKTOPEL, BIMAIOIINAE
8 ﬁa CKOPOCThH XHMHHECK’OIZ eaKmHH 1 Eubmorexa LIOK
p peakt https://m.edso0.ru/00adc28¢c
U TOJIOKEHNE XUMHUYECKOTO
paBHOBECHS
9 OKHCIUTENTHHO- 1 bubnmuorexa [JOK

BOCCTAHOBHUTCIIbHBIC PCAKIINH

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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Teopus 3NEKTPOIUTUUECKON

10 muccouuanyi. CUiIbHBIE U ClIa0bIe Enbmorexa OK
https://m.edso0.ru/00adcd68
3IEKTPOJIUTHI
11 HoHnHbIe ypaBHEHHUs peakui bubmmorexa [IOK
https://m.edsoo.ru/00add448
XUMUYEeCKHEe CBOMCTBA KHCJIOT B
12 OCHOBaHHU B CBETE MPEACTABICHHUI bubnmoreka [JOK
00 3JIEKTPOIUTHYCCKOM https://m.edsoo.ru/00add5d8
JHACCOIAAIN
s | Jmameeme oo nt BuGorera LOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON JUCCOLIHAIITT
14 [TonsTHe 0 THIPOIU3E COei Bronmozexa LIOK
https://m.edso0.ru/00add9d4
15 O06o001IeHre U cHCTeMaTH3aIus bubnuorexa [JOK
3HaHUN https://m.edsoo.ru/00addd12
16 gg:iﬁ?ﬁéiﬁﬁ;ﬁ;me bubmorexa HOK
https://m.edsoo.ru/00addbfa
3a1a9»
KontponbHast pabota Ne2 o reme
17 «INEKTPOTUTHYECKAS bubnuoteka [JOK
IACCOLAANUS. XAMUUYECKHUE https://m.edsoo0.ru/00addecO
pEeaKIu B PaCTBOPAX»
18 | Xoumccne cnpims v npemtcpe Bubmoterca LIOK
https://m.edsoo.ru/00addfe2
XJiopa
19| xmacons oaoiorma. nomyacme Bu6miotera LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpaxTrueckas pa60T51 Ne 2 o Teme Bubnuotexa LIOK
20 «[Tomy4deHre COJITHON KUCIIOTHI,

U3yYEHHE €€ CBOMCTBY

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
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Beruucnenus no ypaBHeHHUIM

9 bubmuorexa [JOK

21 XUMHUYECKHUX PEaKIHii, €CIi OJUH https://m.eds0o.ru/00ade488
W3 PEareHTOB JIaH B U30BITKE — :

29 OO01mmas xapakTeprCcTHKa SJICMEHTOB bubnmoreka [JOK
VIA-rpymmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.

23 Haxoxnenue cepel u €€ bubmumoreka [IOK
COEIMHEHUI B IPUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI

2 dreconne n xmameore Bubmiorexa IOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
s | e oo Comat o, BuGorera LOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNE
XUMUYECKUE peaklny, JIexalre B
OCHOBE IPOMBILIUIEHHOT'0 crioco0a

26 IIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOe 3arpsi3HCHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COCJIMHEHHSIMU CEPBI

97 Beraucnenne MmaccoBoit 1o bu6mmorexa [IOK
BBIX0/JIa MPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO1as xapakTepuCcTUKa SJIEMEHTOB
VA-rpymmt. Asor, bubnuoreka [IOK

28 PACTPOCTPAHCHHUC B HPUPOE, https://m.edsoo.ru/00adeea6
¢bu3nyeckrue 1 XuMU4YeCcKHe — '

CBONCTBA
P — Bubmiorera LIOK
> TTOIYH https://m.edsoo.ru/00adf004
Y IPUMEHEHNUE
30 IIpakTuyeckas padora Ne 3 o Teme bubnuorexa [IOK

«HonyquI/Ie aMMHaKa, U3y4CHHUEC

https://m.edso0.ru/00adf180



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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€r0 CBOICTB»

A3oTHas KUCIOTa, e€ pusnueckue u

bubmuorexa [JOK

31 XMMHYECKHE CBOHCTBA https://m.edso0.ru/00adf306
Hcnons30Banne HUTPATOB U COJIEN
p | domas e g B LOK
' . https://m.edso0.ru/00adf518
3arps3HEHUE OKPYKAOIIEH cpelibl
COETMHEHUSIMH a30Ta
3 doothopman xunora, st ubmoera LIOK
L https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYeHUE
Hcnons3oBanue pocdaros B
34 Ka4eCTBE MUHEPAIBHBIX bubnnorexa [HOK
ynoOpeHui. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenbl hocharamu
| oo e B LOK
’ 9 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcunsl yriaepona, ux (pusnveckue
Y XHMHYECKHE CBOMCTBA.
36 9K0J‘IOFI/I€:ICCCKiICC H(;I)OC6J'I:MBI bubmorexa HOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJepo/ia
(V)
37 VYronbHas KUCIIOTa U €€ CONH bubmorexa LHOK
https://m.edso00.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
38 "IlosrydeHne yrieKucioro rasa. bubmuorexa [IOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
kapOoHat-uoH"
[TepBoHayanbHbBIE MTOHATHUS 00 Bubmorexa [IOK
39 OpPraHHYECKUX BEIIECTBAX KakK O

COCAMHCHUAX YIIICPOaa

https://m.edsoo.ru/00ae054e
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bubmuorexa [JOK

40 Kpemruit v ero coeuHeHus https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5.

a1 Pemenne skciepuMeHTaIBHBIX bubmuorexa [IOK
3aj71a4 1o teme «BaxHelme https://m.edso0.ru/00ae0bf?2
HEMETAIIBL ¥ MX COCAUHCHUS

2 B neneraimn Bumrorexa LIOK

https://m.edsoo.ru/00ae0el8
COCIUHCHHS»
OOm1ast xapaKTEepUCTHKA
XUMHYECKHUX DJIEMEHTOB —

43 METaJII0B. MeTajnuecKkas CBs3b 1 bu6mmoreka [IOK
MeTa/uIn4YecKast KpUCTauIndecKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METaJIJIOB

. https://m.edso00.ru/00ae1156
HalpsHKEHUH METaJIoB
OO6mme crocoOb! MOTyYeHUs
o | e Comme, s BuGorera LOK
N https://m.edsoo.ru/00ae1156
peakiuii, eciii OIMH U3 PEareHTOB
COJICPKUT MPUMECH
46 [TonsiTHe 0 KOPPO3UM METAIIIIOB bubmmorexa [IOK
https://m.edso00.ru/00ae1278
bu6nmoreka [JOK

47 [lenourpie MeTa bl https://m.edsoo.ru/00ae14b2

48 OKcuIbl M THAPOKCUIBI HATPHS U bu6mmorexa [IOK
KaJIus https://m.edsoo.ru/00ae14b2

49 [I{erouHO3EMENBHBIE METAILIIBI — bubnuoreka [IOK
KaJIbIUHA U MarHui https://m.edso0.ru/00ae15e8

50 Baxnelime cOeUHCHNS KaIbIIHs bu6nmoreka [JOK



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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https://m.edso0.ru/00ae15e8

O0001IeHYE ¥ CUCTEMATU3 AU

o1 .
3HaHUU
50 JKEcTKOCTh BOIBI U CIIOCOOEI €€ bu6mmoreka [IOK
yCTpaHCHUSs https://m.edso00.ru/00ae1886
o | D peom o6 e B LOK
| https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
. bu6mmoreka [IOK
>4 AdroMHHHI https://m.edsoo.ru/00ae1c64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubnnorexa [JOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o Keseso https://m.edso0.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnuorexa [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUU
[IpakTnueckas padora Ne 7.
59 Perenne skciepuMEHTAIBHBIX bubnuoreka [IOK
3aa4 1o Teme «Bakueiine https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Beruncnenus mo ypaBHEHUSAM
XUMHYECKHUX PEaKIIHii, €CIIU OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COJZIEPKUT IpuUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIX0/1a TIPOTyKTa
peakuuu
61 O06o0011eHNe U cUCTeMaTU3aIUs
3HAHUU
6 KonTponbnas padora Ne4 o teme

«Baxaelnme MeTayuibl U UX



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

63 BemwecrBa u marepuassl B 1 bubmmoreka [IOK
IMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpYKaIOIIeH CpeJIbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmumorexa [IOK
HKOJIOTHYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O60011IeHIE 1 1 bubnuorexa [JOK
crCcTeMaTH3aIlHs 3HAHU https://m.edsoo.ru/00ae0d0a
67 PesepBHrlil ypok. O60011eH1Ee 1 1 bu6mmoreka [IOK
crCcTeMaTH3aIlks 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJIbHOM ITPOT'PAMMBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHaanIBHBIe XUMHUYCCKUC ITOHATHA)

11

1.2

13

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHSTHN: aToM,
MOJICKYJIa, XUMHYECKUI 3JEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAS aTOMHAsi W MOJICKYJISIDHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas OIS XHMHUYECKOTO
DJIEMEHTA B COCJMHCHUHU, MOJSPHBIA O0BEM, XMMHUYECKas peakius,
KIaCCU(UKALMSA  PEAKIHMA:  PEaKlUu  COCAMHCHUS,  PCaKIHH
pa3JIOKEHUs, PEAaKIMW 3aMCLICHHS, peakuuu oOMeHa, 23K30- U
SHJIOTEPMHUUYECKUE PEAKIMH, TEIUIOBOM 3(P(HEKT peakiuu, pacTBOp,
MaccoBas JI0Jisl BellecTBa (POIICHTHAs KOHIICHTPAIIKs) B paCTBOpPE

HIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHHA H
IMPUMCHATD OTHU ITOHATHA IIPU OIIMCAHHUU BCIICCTB U UX HpeBpaH_[CHI/Iﬁ

UCIOJIb30BAaTh XUMHYECKYI0 CHMBOJHKY IJIi COCTaBi€HHUS (OpMYI
BEILIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUI

14

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCcChbl BCUICCTB,
MOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPHOTO YYEeHHs, 3aKOHa
ABoraapo

1.5

1.6

ONpEAeNATh BaJ€HTHOCTh AaTOMOB 3JEMEHTOB B  OWHApHBIX
COEIMHEHUSX

KJaccu(UIUpoOBaTh XMMHUYECKHE peakuuu (10 YHUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY 3PEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIIPHYIO MacCChI
BCIICCTB

1.8
1.9

1.10

2.1

BBIYHUCIIATH MacCOBYIO JIOJIO XMMHYECKOTO 3JeMeHTa Mo (opmyie
COEIMHEHMS,

BBIUHCIISTH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/bI MMO3HAHUs — HAOII0/ICHUE,
U3MEpeHUe,  MOJICIIMPOBAHME,  OKCIEPUMEHT  (pPeabHBIA |
MBICTICHHBIN )

[To Teme: «BakHelime npeACcTaBUTETN HEOPTAHUIECKHUX BEIIECTBY

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHWYCCKUX MMOHSATHUH: OKCHn,
KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

ONpEAEIATh NPUHAMIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIAcCy
coelMHeHuH 1o popMynam

2.3

K.]'IaCCI/I(bI/IHI/IpOBaTB HCOPTraHNYCCKUEC BCIICCTBA

2.4

XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME XMMHUYECKHE CBOICTBa
BEUIECTB Pa3IMYHBbIX KJIACCOB, IMOJITBEP)KJasi ONHUCAHUE NPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIHMA



2.5

MMPOrHO3UPOBATH CBOMCTBa BC€IICCTB B 3aBUCHMOCTH OT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTECKAHUA XHUMHUYCCKUX
HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIENOBaTh MpaBWJIaM [OJIb30BAHUS XUMHUYECKOM TOCYJAOH H
1abopaToOpHBIM O0OpYIOBaHUEM, a TaKXKe IMpaBWUiIaM OOpalIeHHUsS C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMU IO BBINOTHEHHUIO
71a00PAaTOPHBIX XMUMHUYECKHUX OMNBITOB MO MOJIYYEHHI0 U COOMPAHUIO
ra3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOJAA), MPUTOTOBICHHIO
pacTBOpPOB C ONpeAeNEéHHOM MaccoBOMl Jojeill pacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TMOMOIIBIO
MHIUKATOpPOB (JIakMyc, (GeHOIPTATCHH, METUIIOPAHXK U APYTHE)

2.7

IIPOBOJIUTH PaCYEThI 110 YPAaBHEHHUIO XUMUYECKOU peaKkiuu

ITo Teme: «llepuoguueckuii 3akoH u Ilepuonmueckas cucrema
xumuueckux siemeHToB J[. M. Menneneesa. CTpoeHue aTroMmos.
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUN

3.1

3.2

3.3

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHMX MOHSITHH: SApO aToMma,
DIIEKTPOHHBIA CJIOW aToMa, aTOMHas oOpOuTadb, paguyc aroma,
XUMUYECKasl CBS3b, NOJIIPHAs M HENOJIApHAas KOBAJIEHTHasl CBS3b,
ANEKTPOOTPHUIIATEIIBHOCTh, HWOHHAsl CBsI3b, HWOH, KaTWOH, AaHWOH,
CTENEHb OKUCIICHUS

KJIACCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI

OMKCHIBATh U XapakTepu3oBaTh TaOnuuHyto Gopmy I[lepromunueckoii
CHUCTEMBbl XHMHYECKHUX OJJIEMEHTOB: pa3jIMuaTh TIOHATHUS «TJIaBHAs

noarpynna (Arpymma)» u «mnoOounas mnoarpynma (brpymma)y,
«MaJIbie» U «OOJBIINE) TEPUOIBI

3.4

3.5

3.6

3.7

9 KUIACC

Kon
IpoBepPsAEMOro
pe3yJjbTara

1
11

packpsiBaTh cMmbica [lepumoamueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHX JJIEMEHTOB OT uX TojiokeHuss B Ilepuogmdeckoit
cucreMe

COOTHOCHUTH  O0O3HAu€HHUs, KOTOpble HMMEITCS B  TabmuIe
«Ilepmoanyeckass  cucrema  XuUMuU4Yeckux  anmemeHtoB  J.H.
MeneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB MW 3apsja sjapa, oOliee 4YHcio
AIIEKTPOHOB U paclpeieNIeHHe UX 10 AIEKTPOHHBIM CIIOSIM)
OTpEeeNaTh  CTENeHb OKHUCJIEHUS JJIEMEHTOB B  OWHApHBIX
COETMHEHUSIX

ONpCACIIAAITL BUJ XUMHYECKOH CBS3U (KOBaJ'IeHTHaSI u I/IOHHaSI) B
HCOPTaHNUYCCKUX COCIUHCHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

ITo Teme: «BemiecTBo U XUMHUYECKasI peakuusa»
PAaCKpbhIBATh CMBICII OCHOBHBLIX XHMHYCCKHUX MMOHSTHM: pacTBOp,




1.2

AIIEKTPOJINTHI, HEJJIEKTPOJIMTHI, DIIEKTPOJUTHYECKAs AMCCOLMALINS,
peaKkIMu HMOHHOrO OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHUE,
oOpaTtumble u HeoOpaTUMbIe peakuuy,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJIUTEID,
BOCCTAHOBUTEINIb, OKHUCIEHHME M BOCCTAaHOBIIEHHE, aJUIOTPOIUS,
aM(pOTepHOCTh, = XMMHUYECKas  CBA3b  (KOB&IEGHTHAs, HWOHHa,
METAJUINYECKasd), KPUCTAJUIMYECKas pEHETKa, CILIaBbl, CKOPOCTb
XUMHUYECKOU PEAKIUU

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H
IMPUMCHATH 3TU MMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

COCTaBJIATH ypaBHeHI/IH BHCKTpOHHTHqCCKOﬁ Jucconuanuu KHUCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DEaKIuil
WOHHOI0 o0OMeHa

14
1.5

2.1

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
MTOCPEJICTBOM COCTAaBJICHHUS JICKTPOHHOTO OajlaHCca ATHX PEaKIIHM
MIPOBOJUTH PACUYETHI IO YPABHEHUIO XMMUYECKON peaKInu

ITo Temam: «HemeTaiutel M WX coequHEHUS» M «MeTaniabpl U WX
COECUHECHUSY

XapaKTEePU30BaTh (OMHUCHIBATh) OOITUE U CIIENU(PUISCKUE XUMUYECKHE
CBOIMCTBa NPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIAs ONUCAHHUE

IIpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIINX
XUMHYECKHUX PEaKU

2.2

2.3

2.4

2.5

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC
IeHETHYECKOM CBSI3U MCXKAY BCHIICCTBAMU PA3JIMYHBIX KJIACCOB

MIPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B pa3IMUHBIX
YCIIOBHSIX

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYlIOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IIO IOJYYCHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOT0 Ta3a)

MNpOBOAWUTL PC€aKOHM, MMOATBCPKIAIONINEC Ka4eCTBEHHBIA COCTaB
pa3’MYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cynbdar,
THJIPOKCUINOHBI, KAaTHOHBI aMMOHUS, HOHBI HM3yYEHHBIX METAJJIOB,
MPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPIaHUYECKUX BEILIECTB

ITo Teme: «XuMHSI 1 OKpY’KArOLIAs Cpeiar

3.1

3.2

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHstuii: [IJK
BEILIECTBA; KOPPO3HUS METAIIIOB

MPUMEHSTh OCHOBHBIE OIEpAIlMN MBICIUTEIBHON JESTEIbHOCTH —
aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEeMaTHU3aIHIo,
BBISIBJICHHE TPUYUHHO-CIC/ICTBEHHBIX CBSI3€H — JUIS  W3YYCHUS
CBOWMCTB BEIIECTB M XUMHYCCKHX PEaKIIHid,; eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaONIOJICHUEe, W3MEpEHUe, MOJICIHPOBAHHUE,
AKCIIEPUMEHT (peajbHbI U MBICICHHBIN )



ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kon
1

11

1.2

IIpoBepsieMblii 3J1€MEHT COJAEePKAHMS
[TepBoHavabHbIE XUMUYECKHE TOHSATHS

[Ipeamer xumuu. Pons XMMUM B KM3HU 4elOBeKa. XMMHS B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATrperaTHoe COCTOSTHUE
BEILECTB

[TonsiTre 0 MeToAax mo3HaHusi B XuMuu. Yucteie BemectBa U cmecu. Crocoobl
pasaelieHusl cMecel

1.3

ATOMBI M MOJIEKYJbl. XUMHUYECKHE 3JeMEHThl. CHMBOJBI XHUMHYECKHX
351eMeHTOB. [IpocTblie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YYEHUE

14

1.5

1.6

1.7

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBbHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBast 10151 XUMUYECKOr0 2JI€MEHTa
B COCIMHCHUU

KomnuectBo BemectBa. Moisib. MomsipHas Macca. B3aumocBs3p KOJIMYECTBa,
Macchl W YHCIIAa CTPYKTYPHBIX €IWHHII BemecTBa. Pacuérel mo dopmynam
XUMHYECKHX COCIUHEHUN

®u3nueckue U XUMUYECKUE SABJICHHS. XUMHUYECKas peakius U €€ MPU3HAKU.
3aKOH COXpaHEHUs Macchl BeulecTB. Xumuueckue ypaBHeHus. Kiaccugpukanus
XUMHYECKHX PEaKIHii (COeTUHEHMS, Pa3JI0KEHUs, 3aMellleHus, OOMeHa)

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW TIOCYI0H, C TIPAaBUIIaAMHU
pabotel B maboparopum ¥ TpuéMaMu OOpamieHWs ¢ J1ab0paTOpHBIM
000pyIOBaHUEM, HU3YYCHUE W ONUCaHHe (UIUYECKUX CBOKMCTB 00pa3ioB
HEOPraHMYECKUX BEHIECTB, HaOmojeHne (u3ndecknx (IJIaBIeHHE BOCKa,
TasHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KMIIEHUE W KOHJCHCAIIUS BOJbI) U
XUMHYECKHX  (TOpEeHWe CBEYM, NPOKAIMBAHWE METHOW  MPOBOJIOKH,
B3aUMOJICIICTBHE MeJla ¢ KHUCJIOTOW) SBJICHUHM, HaOMIONEHHWE M ONHMCaHue
NPU3HAKOB TPOTEKaHWs XHUMHUYECKHX peakuui (pasjokeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTBI C XJOpPUIOM Oapusi, pa3ioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a C PacCTBOPOM
conu meu(ll), u3yuenue cnocob6oB pazaeneHus: cMeceil (C mMOMOIIbI0 MarHUTa,
bunpTpOBaHUE, BBITAPUBAHME, TUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYHUCTKH ITOBapE€HHOM COJIM, HAOJIO/IEHHE U OMUCAaHNE PE3yJIbTaTOB MPOBEIECHUS
OTBITA, WILTFOCTPHPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHHE MoJelneit
MOJIEKYJ (IIapOCTEPHKHEBBIX )

Baxuelinme npeacTaBUTeIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech rasos. CocraB Bo3ayxa. Kucimopony — sneMeHT M IpocToe
BemiecTBo. HaxoxkieHue Kuciopojia B NMpHUpPOJE, (PU3NYECKHEe M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuzabl. Ilpumenenue kucimopona. CrocoOsbl
MOJYYEeHUs] KHUCIOopoJa B JIaOOpaTOpUM U MPOMBIILICHHOCTH. Kpyrosopor
Kkucnopoaa B npupoge. O30H — aoTponHast MoAU(pUKALMS KHCI0OPOoaa

2.2

TenoBoit 3P peKkT XUMUIECKON peakiuu, TEPMOXUMHUUYECKHE YPaBHEHHUSI, K30~
Y DHIOTEPMUYECKUE PEAKIMK. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO30yXa,
YCWJICHHE MApHUKOBOTO 3¢ (deKTa, pa3pylieHHne 030HOBOTO CII0sI

2.3

Bogopon — anemeHT u mpoctoe BeliecTBO. HaxoskeHHe BOgOpona B MPUPO/IE,
¢du3nyecKkre W XHMHUYECKHE CBOWCTBA, MNPUMEHCHHE, CIIOCOOBI IMOJTYYCHHS.




Kucinors! 1 conu

2.4

MonsipHblii 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

2.6

®usnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HaceplienHble 1 HEHACBILIEHHBIE PacTBOPHI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nons Bemecrsa B pacTBOpe. XHUMHUYECKHE CBOWMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpUpoOA€ U B KHU3HU 4yesnoBeka. Kpyroropor
BOABl B IpuUpoJe. 3arpsA3HEHHE NpUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccudukanust Heopranmueckux coeauHennid. Oxcunbl. Krnaccuduxarus
OKCHJIOB:  cojieoOpa3ymomue (OCHOBHBIC, KHCJIOTHBIC, aM(OTepHbIe) U
HeconeoOpazyromue. Homenknarypa okcuioB. dusznueckue U XUMHYECKHE
CBOMCTBA OKCHIOB. [losyuenue okcuaoB

2.7

OcuoBanus. Kraccudukanus oOcHOBaHMIA: UIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. HoMeHk1aTypa ocHoBaHui. du3nyeckue U XUMUYECKUE CBOWCTBA
ocHoBaHui. [lorydeHne ocHOBaHHUM

2.8

2.9

Kucnotel. Knaccudukamus kucnor. Homenknatypa kuciaor. dusnyeckue u
XAMHUYECKHE CBOMCTBA KuUCIOT. Pan aktuBHocTu MeTauioB H.H. bekerona.
[ToyyeHue KucaoT

Comu. Homenknarypa coneil. @u3znueckrue M XMMHUYECKHME CBOWCTBA COJIEH.
[Tonyuyenue coiueit

2.10

I'enermueckas cBI3b MCXKAY KiIaCCaMM HCOPraHUICCKUX COCIII/IHCHI/Iﬁ
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XWMHUYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  OIPEIEICHUE  COAEpKaHUsA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHUE U H3Yy4YEHUE
CBOMCTB KHCI0pOJa, HAOII0EHUE B3aUMOAECUCTBUS BEIIECTB C KUCIOPOJIOM U
yCIIOBHS BO3HUKHOBEHUS U MpPEKpallleHUs] ropeHus (1oxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJOB W OIMCaHWE WX CBOWCTB, TONy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOWCTB BOAOpOAa (rOpeHue), B3auMojelcTBUE
Bozopoaa ¢ okcugoMm Menu(ll) (BO3MOXHO HCTIOIB30BaHNE BHUACOMATEPUATIOB),
HaOrofieHne 0oO0paslloB  BEIIECTB KOJWYECTBOM 1 MOJb, HCCIIEJOBAHUE
OCOOEHHOCTEl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJEWCTBHE BOJbl C MeTaJaMu (HAaTpUEM M KaJbLUEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpPHANIOB), OIpPENEIEHUE pPacCTBOPOB
KUCJIOT U IIEJOYEed C TOMOIIBI0 HMHJMKATOPOB, HCCIEIOBaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIAacCcOB, HAOIIOJAEHHWE H3MEHEHUs
OKpaCKM HHJMKAaTOpOB B pPAacTBOpax KHCIOT M IIEJIOYEH, H3ydeHUe
B3auMoieiictBua okcuga menu(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allli, IT0JTy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOI0 MeTa/ula JAPYIrMM W3 pacTBopa COJM, peLIeHue
JKCHEPUMEHTAIBHBIX 337ad IO TeMe «BakHeWIne KIacChl HEOPraHMYECKUX
COCIMHEHUN»

ITepnonnueckuii 3akoH u [lepuonnueckas cucTemMa XMMUYECKUX 3JIEMEHTOB

JA.N. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIC PEAKITUU

3.1

[lepBble TOMBITKM KIACCU(UKAIMU XUMHUYECKUX 2JjieMeHTOB. [loHsatue o
CPYIIAX CXOJHBIX AJIEMEHTOB (ILIEJTOYHbIE U IIETOYHO3EMENIbHBIE METAJLIbI,
TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT amMdoTepHBIC
OKCHU/JIbI U TUPOKCHIbI




3.2

ITepuoanueckuit 3axoH. [lepuoandeckas cucreMa XuMu4eckux 3iemMeHToB 1. 1.
Menneneesa. Koporkonepuoanas u JUIMHHOIIEPUOAHAS bopmbl
[lepuognueckoil cucreMbl XuMHYecKux anemeHToB J[.M. Menneneesa.
Ilepuonsl u rpynnel. PU3NYECKUI CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB
IIEPUO/Ia U IPYIIIBI DJIEMEHTA

3.3

3.4

3.5

Crpoenue atomoB. CocraB aTOMHbIX sifep. M3otomnbl. Dnexrtponbsl. CtpoeHue
JIEKTPOHHBIX 000J04YeK aroMoB IepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Iepnognueckoit cucremel .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO
3JIEMEHTA MO ero nojoxkeHuto B [lepuoanueckoit cucteme .M. Menaeneena

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyHIaM H MEpHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronuueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHsA Hayku W npakTuku. /.M. MenneneeB — y4€HbIA U
rpak 1aHuH

Xumuyeckasi cBa3b. KoBaneHTHass (HONsipHass ¥ HEMOJSpHAas) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUYECKUX 2JIEMEHTOB. loHHAas CBSA3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBPHOBOCCTAHOBUTCIIBHEIC pPCaKkuu. HpOII@CCI:I
OKHCJICHMS B BOCCTaHOBJICHHA. OKHUCINUTEIN U BOCCTAHOBHUTEIIHN

XVUMUYECKUN JKCIEPUMEHT: H3Yy4eHHE O00pa3lloB BELIECTB METAIOB U
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakiii (ropeHue, peakliuu pa3iokKeHus, COeAMHEHHs)

9 KJIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1

BemecTBo 1 xumundeckas peakuusi. [Topropenue

11

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMu4ecKux snemeHToB J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DJeMEHTOB B llepuonnueckon
CUCTEME U CTPOECHHUEM UX aTOMOB

1.2

CrpoeHne BelecTBa: BHABI XUMHYECKOM CBA3U. THUIBI KPHUCTANIMYECKUX
pEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUINYECKON PEIIETKH
U BUJa XUMHUYecKoll cBs3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJIbHas). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3JMYHBIM  KJaccaM HEOPraHWYECKUX  COCIUHEHUH,
TE€HETUYECKasl CBSI3b HEOPTaHUYECKHUX BEIIECTB

1.3

Krnaccudukanys XuMu4eckuxX peaklui 1Mo pa3auyHbIM IpU3HaKaM (110 YUCITy U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIIOBOoMYy 3(ddeKkTy, Mo
M3MEHEHHUIO CTEMEHEH OKHUCIIEHUS XMMHYECKHUX JJIEMEHTOB, 10 0OpaTHUMOCTH,
0 y4yacTHUIO KaTaiu3aTopa). OK30- U DSHIOTEPMUYECKHE  PpeaKiuH,
TepMOXMMHUYECKHE ypaBHEHUS. [[OHATHE O CKOPOCTH XMMHUYECKOW PEAKIINH
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[TonsitTue 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKUX peakuusax. [lonstue o
TOMOTE€HHBIX U I'€TepOreHHbIX peakuusax. [loHaTne o XuMu4eckoM paBHOBECHUH.
@axTophl, BIMAIOIIME HAa CKOPOCTh XUMHUYECKOW peakUWd U TOJ0KEHHE
XMMHUYECKOTO PaBHOBECUS




1.5

1.6

1.7

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcCaKkiuu, BJIGKTpOHHBIﬁ OamaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKkinu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKunﬁ C HCIHOJIB30BAHUEM MCETOJa
OJICKTPOHHOI'O OajnaHca

Teopust 3MeKTPOIUTUYECKON AUCCOLMUALMU. DIEKTPOJIUTHl U HEIIEKTPOJIUTHL
KaTI/IOHBI, aHMOHBL. MexaHu3m Aucconuann BEHICCTB C pas3IMdYHbIMU BUJAMH
xuMudeckol cBsa3u. Crenenp nucconuanuu. CuibHbIE U cIa0ble 3JIEKTPOJIUTHL.
Peakiiun moHHOTO OOMEHa. YCJIOBHS NPOTEKAHUS PEAaKLUUi MOHHOTO OOMEHa,
IIOJIHBIE M COKpAIEHHBbIE HMOHHBIE ypaBHeHUs peakuuil. CBoiicTBa KuHCIOT,
OCHOBAaHMH W COJEHl B CBeTe TPEACTABICHUNH 00 3IEKTPOIUTUYECKOM
aucconnanuu. KauectBeHHble peakiuu Ha MOHBL. [IoHsATHE 0 rupoiIn3e coeil

XUMUUYECKUI SKCIEPUMEHT: O3HAKOMJICHHE C MOJCNSIMH KPHUCTALTHYSCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTaioB (rpadura u
alMasa), CIOXKHBIX BEHIECTB (XJIOPHIA HATPHs); HCCICIOBAHHUE 3aBHCUMOCTH
CKOPOCTHM XWMHYECKOW pEaKIuh OT BO3IACUCTBUS Pa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAHME  JJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpolecca
JAWUCCOLMAIMM  KUCIOT, INeNo4eld M coliedd  (BO3MOXKHO —HCIIOJIB30BAaHHE
BUJICOMATEPHAIOB); IPOBEJCHHE OIbBITOB, WUIIOCTPHUPYIOINX PU3HAKA
MPOTEKaHMs peakuii HOHHOTo oOMeHa (00pa3oBaHUE OcajKa, BBIICICHHUE Ta3a,
o0pa3oBaHUE BOIbI); OINBITOB, HJUTFOCTPUPYIOIIUX MPUMEPbl OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKUUN (FOPEHHE, peaKlUu Pa3JIoKEHUs, COEIUHEHUs);
pacrno3HaBaHWEe HEOPTaHUYECKHUX BELIECTB C MOMOIIBIO KAUECTBECHHBIX PEAKIMI
Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HewmeTamier u ux COCAMHCHUA

2.1

2.2

O6mass xapaktepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHbIe cTereHn okuciaeHus. CTpoeHne u (U3nIecKre CBOMCTBA MPOCTHIX
BELIECTB — TrajoreHoB. XHMHUYECKHME CBOICTBAa Ha IMpUMEpe XJopa
(B3auMozielicTBUE C MeTalljlaMH, HEMeTajllaMH, Iiesodyamu). XJIOpOBOJIOPOA.
ConsiHas KMCIIOTa, XUMUYECKUE CBOMCTBA, NOJIy4eHHUE, MpuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M 4YeJOBeKa. BaxkHelmme XJIOpUIbl U UX
HAaXO0XJEHUE B IPUPOJIE

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHbBIE CTENeHN OKucieHus. CTpoeHne U (pu3nyecKre CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOIHBIE MOIU(PHKALNU
KHCJIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOMOPOJ, CTPOCHHE,
¢usnyeckue W XuUMHYeckue cBOMCTBa. OKCHIBI cepbl Kak IMpeAcTaBUTENH
KHCJIOTHBIX OKCHIIOB. CepHas KHCIOTa, GU3NYECKHE W XUMHYECKHE CBOWMCTBA
(oOmue Kak MpencTaBUTENs Kjlacca KHUCIOT M cnenuduyeckue). XuMHUUECKUe
peakiuu, JeKalre B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydeHHsI CepHOU
kuciothl. Ilpumenenne. Conau cepHOM KHUCIIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxkmeHue cepbl U €€ COeMHEHUI B mpupoae. XUMHUYIECKOe
3arps3HEHUE OKPY’KAIOUIeH Cpeibl COCIMHEHUSMHU Cepbl (KHUCIOTHBIE JTOMKIH,
3arpsi3HEHUE BO3yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OObmiass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKHUCIIEHUA. A30T, paclipoCTpaHEHHE B IPUPOJE,
¢dusnueckrue U XuMHueckue cBoiicrea. Kpyrosopot azora B npupojie. AMMHUAK,
ero ¢u3MvecKue M XMMHUYECKHE CBOMCTBA, MOdydyeHue M npumeHeHue. Comu
aMMOHWNS, nux (1)I/I3I/I'—ICCKI/IG n XUMHUYCCKHUEC CBOfICTBa, IMPUMCHCHUC.
KauecTBeHHas peakuusi Ha MOHBl aMMOHHUA. A30THas KUCIIOTa, €€ MOJy4EHHE,




¢usnyeckne W XMMHUYECKHE CBOMcTBa (00IIME Kak MpeACTaBUTENS Kiacca
KUCIOT U cneuuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIEH aMMOHHMS B
KauecTBE MMHEPAIbHBIX yN0OpeHHil. XUMUYECKOE 3arps3HEHUE OKpYXKarollen
CpeAbl COEIUHEHUAMU a30Ta (KUCIOTHBIE TOKAM, 3arpsi3HEHUE BO3/1yXa, IOYBBI
1 BOJIOEMOB)

2.4

2.5

2.6

®ocdop, ammorponusie Mogudukanuu (ocdopa, puzNIecKne U XUMUUECKUE
ceoiictBa. Oxcupa dochopa(V) u docdopHas kuciora, Qunyeckue u
XUMHYECKHE CBOHCTBa, moiydeHue. Mcmonb3oBanue (ochaTtoB B KadecTBe
MUHEPAIBHBIX YI00pEHUI

O6mas xapaktepuctuka 3jeMeHTOB |VA-rpynmbl. OCoOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIE CTENEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
MOIUGUKAIMK, PACIPOCTPAHEHUE B MPHUpPOJE, (U3NYECKHE M XUMHUYECKHE
cBoiicTtBa. Aacop6musi. Kpyrosopot yriepoaa B npupoje. OKCUabl yrieposa,
uX (U3MYeCKHe W XUMHYECKUE CBOMCTBA, JICHCTBHE HA JKUBHIC OPTraHU3MBI,
MOJIy4eHUE U TIPUMEHEHHUE. DKOJIOTUYECKUE TPOOIEMBI, CBA3aHHBIE C OKCHUIIOM
yraepona(lV); rumoresa riao0anbHOrO MOTEIUICHUS KIMMaTa; MHMapHUKOBBIM
apdekr. YrompHas KUCIOTAa W €€ CONM, WX (PU3NICCKUE M XUMHUYCCKHC
CBOWCTBa, TMOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIWUIIMHE, TIPOMBIIUICHHOCTH H
CEIIbCKOM XO3SICTBE

[TepBoHavasibHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriepona (MeTaH, 3TaH, JTHIEH, allETWJICH, 3TAHOJ, TJUIEPHH, YKCYCHas
kuciora). MIX cocraB m xumuyeckoe crpoeHue. [loHsTHe o OHMOJIOrHYecKH
BAXXHBIX BCIIICCTBAX: )KI/Ian, 6GJIKaX, erIeBOI[aX — U HUX pOJII/I B JKH3HH
yejoBeka. MarepuaibHOe €IUHCTBO OPraHUYECKMX U HEOPraHUYECKUX
COCIMHEHHNH

2.7

Kpemuuii, ero ¢usnueckre ¢ XHMHUYECKHE CBOWCTBA, TMOJIYYCHHE U
npuMenenue. CoenuHeHus KpemMHUsi B mpupojge. OOmue mpeacraBieHuss 00
okcune kpemuus(1V) u kpemuueBoii kucinore. CHIMKATBI, UX HCIIOJIb30BAaHUE B
OBITY, MEIUIIMHE, TIPOMBIIIJICHHOCTH. BaxkHEeHIIIMe CTPOUTEIbHBIC MaTePHaIIbI:
KepaMuKa, CTEKJIO, I[eMeHT, OeToH, jxene300eroH. [Ipobiemsl Ge3omacHOTO
MCIOJIb30BAHHUS CTPOUTEIILHBIX MATEPUAJIOB B IIOBCEIHEBHOW KHU3HH

2.8

XUMUYECKUI SKCIIEPUMEHT: W3y4eHUE O0pa3lloB HEOPraHWYECKUX BELIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IPOBEIEHNE KaYeCTBEHHBIX pEeakIMid Ha XJIOpUA-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHI, OTpPa)karollue
¢u3nyeckue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € o0Opa3laMu XJOpPHUIOB
(rajloreHN1I0B); O3HAaKOMJIEHME C oOpa3namMu cepbl U €€ COCTUHEHUSIMHU
(BO3MOKHO HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJl ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3Y4YeHHE XMMHMUYECKUX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEIACHHE
KayeCTBEHHOH peakuuud Ha cynb(ar-uoH U HaOIMIOJCHHWE TMpHU3HaKa ¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHAlIOB), 0OOpa3laMu
a30THBIX U (OCHOPHBIX YAOOpPEHUH; TIOJyYeHHEe, COONpaHne, paclo3HaBaHUE U
M3yueHHe CBOMCTB aMMMaKa; IMPOBEJACHUE KAueCTBEHHBIX pPEaKIUH Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX TPOTEKaHMS,
B3aMMOJICICTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTBHI C MEABIO (BO3MOKHO
HCIIOJIb30BaHNUE BUJEOMATEPHATIOB); H3yUYE€HUE MOJIENed KPHUCTaUINYECKUX
pemérok anmasza, rpadura, ¢yuiepeHa; O3HAKOMJICHME C  IPOLIECCOM




3.1

3.2

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YeHUE, cOOMpaHME, PACIO3HABAHHWE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IPOBEACHHWE KAYEeCTBEHHBIX pEaKUWid Ha KapOoHAT- u
CWIMKAaT-HOHBbl ¥ W3y4YEHUE IPU3HAKOB HX IPOTEKAaHMs; O3HAKOMIICHHE C
MIPOAYKLIIMEW CUIMKATHOM IPOMBIIIICHHOCTH; PEIICHUE 3KCIIEPUMEHTAIbHBIX
3aJ1a4 110 TeMe «BakHelme HeMeTauIbl U UX COSIUHEHUS»

MeTtamiel 1 uX COCOAUHECHUA

OOw1ast XapakTepuCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nonoxeHuss B Ilepuonnueckoi cucreMe XUMHUYECKHX diieMeHToB JI.H.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. Metamnyeckas CBs3b U
METaJJIMYECKasl ~KpUCTallIMdeckass pemeérka. OJIEKTPOXUMHUYECKHH  psif
HaIPSDKEHUN METAIIIIOB

duznyeckue U XUMUYECKUE CBOMCTBA MeTayuioB. O0IIre CrocoObl MOTYYeHHUS
MeTauioB. [ToHATHE O KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY U IPOMBIIUICHHOCTH

3.3

3.4

3.5

[llenounsie mMeTawibl: mojoxkeHue B llepmonnueckoi CUCTEME XUMHYECKHX
anemenToB JI.1. MeHnneneeBa; cTpoeHUE UX aTOMOB; HaXOXICHUE B IPHPOJE.
dusnyeckre 1 XUMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius ). OKCHIbI 1
TUAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHHe IIEeTOYHBIX METANIOB M UX
COETUHEHUN

[lenouHo3eMenbHbIE  METAIbl MarHuii M KaJdblMi:  IOJOXEHHE B
[Iepnonnueckoi cucreme XUMUYECKuX 3i1eMeHToB [[. M. MenneneeBa; ctpoeHue
X aTOMOB; HaxoxJeHue B mpupojae. duznyeckue M XUMHUYECKHE CBOWMCTBA
MarHus W Kaublus. Baxueilmme coeauHEHUs Kaublus (OKCHUI, THUAPOKCHI,
coiu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!

AmomMunuil: nonoxkenue B Ilepuoauyeckoil cUCTEME€ XMMHUYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpOCHHE aToMa; HaxoxaeHue B mpupoae. dusmveckue u
XHUMHYECKHEe CBOMCTBA alFOMUHUS. AM(OTEpHBIE CBONCTBA OKCUIA U THIPOKCHIA
AJTFOMUHUA

3.6

3.7

Keneszo: nonoxenne B [lepronnueckoi cucreme XUMUYECKUX 3iaeMeHToB J[. M.
MeHieneeBa; CTpOEHHME aToMa; HaxoxJeHue B npupoge. Pusnyeckue u
XUMHUYECKHE CBOMCTBa >kene3a. Okcuipl, ruapoxkcunbl u conu sxenesa(ll) u
xene3a(lll), ux cocras, cBOWCTBa U MOTyUYeHUE

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METaJUIOB U CILJIaBOB,
X (u3nuecKkUMH CBOMCTBAMHU; U3YYEHHE pE3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXHO UCIIOJIb30BAaHUE BUJIEOMATEPHUAJIOB), ocoOeHHocTe
B3aMMOJICHCTBUSL OKCHJA KajlblUs W HaTpus C BOAOM  (BO3MOXKHO
UCIOJIb30BaHUE BUJEOMATEPHAJIOB); MCCIEOBAHUE CBOMCTB >KECTKOM BOJBI;
mporecca TOpeHHsl JKele3a B KHCIOpoJe (BO3MOXHO  MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIMHA HAa HOHBI
(MarHusi, Kanblwsi, amoMmuHus, 1uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0ZICHNEe M ONUCAaHUE MPOIIECCOB OKPAIIMBaHUs IJIAaMEHU MOHAMHU HaTpHs,
Kamuss M Kanblusg  (BO3MOXKHO  MCIIOJIb30BAaHME  BHJEOMAaTEpHAaJOB);
ucciesioBaHre aM(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHMS U TUIPOKCHIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxHeine MeTansl 1
UX COEAVNHEHUSD)

XHMHMS ¥ OKpYyKaroniasi cpeia

4.1

HoBble maTepuanbl U TexHojoruu. BellecTBa W mMaTepuaibl B MTOBCEIHEBHOU



JKA3HU 4YeJloBeKa. XUMHUS U 3710pOBbE. be3omacHoe UCIonb30BaHNUE BELECTB U
XUMHUYECKHUX peakiuil B ObiTy. IlepBasg momoip npu XUMHUYECKHUX OXKOTax M
OTPABJIEHUAX

4.2

4.3

OCHOBBI ~ JKOJIOTMYECKON  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxatomei cpeasl [TJIK. Pons XumMun B perieHUu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHbIE HMCTOYHUKH YTIEBOIOPOAOB (Yyroiib, MPUPOIHBIA Ta3, He(DTh),
MIPOJYKTHI UX MEePepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

XUMUYECKUH SKCIEPUMEHT: U3ydeHrue o0pa3loB MaTepuaioB (CTEKIO, CIIaBbI
METaJUIOB, MOJIMMEPHBIC MAaTEPUAIIbI)



ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K NIPeAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0paszoBanusi Ha ocHoBe PT'OC

1

IIpencrasnenue:
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0 TIO3HABAEMOCTH SBICHHH NPUPOJAbI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M IPAKTHUYECKON
JeSTEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;
IIOHUMAaHNE MECTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IIO3HAHUA, B TOM YHUCIIC OKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUS BCIICCTB U HU3YUYCHHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA
00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

o0 ctepax npodecCHOHATBLHON JesITeNbHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKCHHSIX
XUMHUYECKON HAyKH, YTO IO3BOJIMT OOY4aroOUIMMCSl paccMaTpuBaTh
XUMHIO Kak cepy cBoeit Oyayieit nmpodeccuoHanbHON AeSITENbHOCTU
U CeNaTh OCO3HAHHBIM BBIOOP XMMMU Kak IPOQUIBHOIO MpeaMeTra
IIPH [IEPEX0/I€ HAa YPOBEHb CPEHETO 001ero o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XHWMHWYECKUX 3HAHUH H YMCHHUC IMPUMCHATH
CUCTCMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!:

2.1

BaXHEHIIME XUMHUYECKHUE TIOHATHS: XHUMHYCCKUU 3JICMCHT, aTOM,
MOJIEKYJIa, BEHIECTBO, IIPOCTOE M CJIOYKHOE BEIIECTBO, OJHOPOAHAA U
HEOJHOPOAHAs CMECh, OTHOCHUTENIbHbIE aTOMHasi U MOJIEKYJIsipHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAsT Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb (CpemHsisl), XUMHUYECKas
peaKkuMs, peakUUuM COEOUHEHHUS, PEAKIMH PpaA3JIOKEHUS, pEaKLUU
3aMeIlIeHus, peakuy oOMeHa, TeIuIoBOH I(PQEKT peakiuu, 5K30- U
DHIOTEPMHUUYECKHE DPEAKLIUU, PACTBOP, MAccoBasi OIS XMUMHYECKOIO
AJIEMEHTA B COEMHEHUH, MacCOBasl JI0JISl U MPOLEHTHAs: KOHLIEHTpalUs
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIHN CIIOW aTOMa, aTOMHast
opburtanb, paauyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAs CBA3b, MIEKTPOOTPULIATENBHOCTD, IIOJISPHAs U HEMOJIPHAs
KOBaJICHTHAs CBA3b, HOHHaA CBA3b, METaJNIMYECKaA CBA3b,
KpUCTaJUIMYeCKasi pemeérka (aroMHas, HWOHHAs, MeTaJulndyecKas,
MOJIEKYJISIpHAsl), WUOH, KaTUOH, aHMOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMALMs, PEaKUMd HMOHHOrO0  OOMEHa,
OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC pCaKkumnu, OKHCIIUTEIIb n
BOCCTAHOBUTENb, OKHCJIEHHE W  BOCCTAHOBIIEHHE, AJIEKTPOJIM3,
XUMHUYECKOE paBHOBeCHE, oOpaTuMble M HeoOpaTHMble peakiuH,
CKOpOCTb XUMMUECKOW peakiuu, Kkaranuszarop, IIJK, xopposus
METAaJUIOB, CILIaBbI

2.2

OCHOBOIIOJIAralolie€ 3aKOHbl XHMHUHU: 3aKOH COXPAaHEHHS MAaccChl,
nepuoauueckuii 3akoH .M. MenneneeBa, 3aKOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOrajpo



2.3

3.1

TEOpUH  XHUMHHU: aTOMHO-MOJIEKYJIApHas TEOpHsl, Teopus
AIIEKTPOJINTUYECKON JUCCOLMALUU

BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'PaMOTHOCTH, BKJIIOYAIOIICH:

yMEHHE IPaBHJIBLHO HCIOIb30BaTh U3yYEHHBIC BEIIECTBA U MAaTEPHAIIBI
(B TOM 4YHCIE MHHEpaJbHBIE YAOOpPEHHS, METaUlbl U CIUIABBI,
HPOJIYKTHl TepepabOTKU NPHPOJHBIX HCTOYHUKOB YIJIEBOJIOPOAOB
(yras,, mpupoaHOTo Trasza, He()TH) B OBITY, CEICKOM XO3sCTBE, Ha
NPOU3BOJACTBE U TOHMMAHWE 3HAYEHUs XHUPOB, OCIKOB, YIJIECBOIOB
JUIS OpTaHW3Ma YellOBEeKa; YMEHHE MTPOrHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX IPOIIECCOB HA OPraHU3M YEJIOBEKA M OKPY)KAIOIIYIO

IIPUPOJIHYIO CPENY

3.2

3.3

3.4

YMEHUE WHTETrPUPOBATH XMMUUYECKHE 3HAHUSA CO 3HAHUSMHU JPYrUX
yueOHBIX MPEIMETOB

HaJIM4Yue OMbITa pabOThl C Pa3IMYHBIMU MCTOUYHHKAMHM WH(OpMAaLUU
0 XUMUU (Hay4yHass W Hay4dyHO-TIONYJIApHAs JMUTEpaTypa, CIIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTUBHO OLIEHUBATh WH(POPMALHIO O BEIIECTBAX, HX

IMPCBPAICHHAX n IMPaKTHYCCKOM IIPUMCHCHHUU nu YMCHHC
HCIIOJIb30BaTh €€ IS PCIICHHUA y‘IC6HO-H03HaBaT€JII)HI)IX 3aaad

7.1

Biianenne ocHOBaMHM MOHSATUHHOIO amnmapata U CUMBOJHAYECKOTO
A3bIKa XUMUU JJI1 COCTaBlieHUS (HOpMyNl HEOPraHMYECKHX BEIIECTB,
YpaBHEHUM  XUMHUYECKHMX  pPEaKLHUi; OCHOBAaMH  XHUMHUYECKOU
HomeHkatypbl (IUPAC u TpuBHanbHOI)

YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs 31eMeHTa B [lepuoguueckoit
CUCTEME C YHCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHUX DJJIEMEHTOB (COCTaB M 3aps sAapa, oOIiee Yucio
AIIEKTPOHOB), PACHpPEEICHUEM JJIEKTPOHOB IO HSHEPreTHUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KIS U KaJbLUs
[IpeacraBnene O  NEPUOAMYECKOM  3aBUCMMOCTHM  CBOMCTB
XUMUYECKHUX DJIEMEHTOB (paJiiyCc atoMa, 3JEKTPOOTPUIIATEIHLHOCTH),
MPOCTBIX W CIIOXKHBIX BEIIECTB OT IMOJOXKEHUS DJIIEMEHTOB B
[lepuonnueckoit cucremMe (B MajblX TEpPHOJAX H  TJABHBIX
MOJATPYMIax) ¥ 3JEKTPOHHOTO CTPOEHHUS aTOMa

YMmeHnue kinaccuuumpoBarh:

XUMHUYCCKHUEC DJICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC PCAKIINHA

YMeHue onpeaerh:

8.1

8.2

8.3
8.4

9.1

BAJICHTHOCTb M CTCIICHb OKHCJICHHUA XUMHYCCKUX DJIIEMCHTOB, 3apsn
HOHa

BHUJI XHMHMYECKOM CBA3M M THUN KPUCTAUIMYECKOW CTPYKTYphI B
COCIMHEHUAX

XapaKkTep CPECaAbl B BOAHBIX paCTBOPAX BCILICCTB (KI/ICHOT, OCHOBaHHﬁ)
OKHCIIUTCIIb U BOCCTAHOBUTCIIb
YMenue XapaKTCPU30BaATh (I)I/I3I/I‘-IGCKI/IC U XUMHYECKHE CBOMCTRA:

MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,
KpeMHHH, a3oT, ¢ocdop, cepa, XJop, HATPUN, Kaaud, MarHUMH,



KaJIbIIUN, aJTFOMUHUM, JKEJe30)

CJIOXKHBIX BEILECTB, B TOM YHCJIE WX BOJHBIX pPacTBOPOB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPO, OKCHJIBI M THIPOKCHIBI
meramwioB |-lIIA rpynn, amomunus, meau (ll), uunka, xeneza (Il u

9.2 I11), okcuapr yriuepona (I u 1V), kpemuns (1V), azora u dhocdopa (Il
u V), cepol (IV u VI), cepuucras, cepnas, azotucras, a3oTHasd,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U MX COJIH)
NPOTHO3UPOBATh W XapaKTepU30BaTh CBOWCTBAa  BEIICCTB B

9.3 3aBHCHMOCTH OT MX COCTaBa M CTPOCHHS, IPUMCHCHHE BEIICCTB B
3aBUCUMOCTH OT UX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUSI XUMHUECKUX
MIPEBPAIICHUIA B Pa3JIMYHBIX YCIOBHSIX

10 YMeHue coCcTaBsATh MOJICKYJISIPHBIC 1 HIOHHBIC YPaBHEHUS PEAKIIHA, B
TOM YHCJIC:

10.1 peakIuii HFOHHOTO OOMeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUi

103 WUTIOCTPUPYIONINX ~XHUMHYECKAE CBOWCTBA HM3YyYCHHBIX KJIACCOB
(TpyIim) HEOPraHUYECKHUX BEIIECTB

10.4 MOJITBEPKIAIOIMX TEHETUYCCKYIO B3aUMOCBSI3b MEXKITy HUMH

11 VMeHHe BBIYHUCIATh (IPOBOAUTH PACUYEThI):

111 OTHOCHUTEJIBHYIO MOJICKYJSIPHYFO M MOJUSIPHYKO MacChl BEIECTB,
MacCCOBYIO JIOJI0 XMMHYECKOTO DJIEMEHTA B COSAMHCHHIH

11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB

114 10 YpaBHEHHSIM XUMHUYECKUX pEaKIHMid W HAXOAUTh KOJIUYECTBO
BEIIeCTBa, 00BEM M MacCy pEareHTOB WJIH ITPOTYKTOB PEAKITUU

12 Brnanenue (3HaHHE OCHOB):

OCHOBHBIMM  METOJAaMH  HAy4YHOro  TOo3HaHUA  (HaOIIOleHuE,

121 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) NIPH U3yYECHUH BEIIECTB U
XUMHUYECKHX SIBJICHHUW; YMeHUe CchOpMyIHpoBaTh MpodieMy U
MPEJIOKUTH MYTH €€ PEeIIeHUs

122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
MOCYJI0H ¥ J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUJIaMy O€30MaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TMIOBCETHEBHOW JKM3HH, TIPABHIIAMU MTOBEJICHUS B LIEISIX COCPEKEHUS

123 3I0pPOBbSl U OKPYXKAIOILIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
(omacHOCTH) BO3ICHCTBHSI HAa JKHUBBIC OPTaHU3MBI OMPEICIIEHHBIX
BEIECTB, CIOCOOOB YMEHBIICHHS U MPEAOTBPAILIEHUS UX BPEIHOTO
BO3JECHCTBUS

13 Hanuuue npakTHYeCKWX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIEeYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:

W3YyYEeHHE U OMHUcaHue (PU3MUYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

13.1 ¢  (usuueckuMM M XUMHYECKUMHU  SIBJICHHUSIMH;  OIIBITHI,
WUTIOCTPUPYIONIHNE MTPU3HAKY MPOTEKAHUS XUMHUECKUX peaKinui

13.2 u3yueHHe croco0O0B pa3eseHus cMmecen
MOJIyYeHUE KHCIOpOJa M UW3YYEHHE €ero CBOICTB; MOJIy4eHUE

13.3 BOJIOPOJIa U M3YYCHHE €TI0 CBOKMCTB; IMOJYYCHHE YTIJIEKHCIIOrO Ta3a W

HU3Yy4YCHHUEC €TI0 CBOﬁCTB; MMOJTYYCHUEC aMMHUAKAd U U3YUCHHC €TO CBOMCTB




13.4

135

13.6

13.7

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEH
pPacTBOPEHHOIO BEILECTBA

MIPUMEHEHHE WHIUKATOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) ans ONpeNeTCHUS XapakTepa Cpelbl B pacTBOpax
KHUCJIOT U IIeJI0Yel

WCCIICZIOBAHUE U  ONMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHMCIOT C METaJUIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBAaHUSIMU, COJIIMHM; IIOJYYEHME HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHWE OJHOTO MeTaula JAPYrMM W3  pacTBOpa  COJIM;
uccieioBaHue aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H
LIMHKA

pelIeHne YKCIEPUMEHTANIBHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIIMHEHUI; «INEeKTPOIUTUYECKAS
aycconuanusay;, «BaxkHelnne HEMETAUIbI W HX COCOUHCHHSY,
«Baknelnme MeTaibl U UX COCIUHEHUS)Y

13.8

XMUMHYECKHE  OKCHCPHUMEHTHI,  WUIFOCTPUPYIOIIUE  MPH3HAKU
HPOTEKAHUs PEeakKMii MOHHOIO OOMEHA; KAueCTBEHHBIC PEAKIMH Ha
IPUCYTCTBYIOLIME B BOJHBIX PAaCTBOPAX HOHBL XJOPHUI-, OPOMH/I-,
womua-, cymbdar-,  Qocdar-, KapOOHAT-, CHIMKAT-aHHOHBHI,
T'UAPOKCHI-UOHBI, KATHOHBI aMMOHHSI, MarHusl, KaJIblHs, aTFOMUAHHUS,
kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

VYMmeHnue:

141

NPEICTaBIATh PE3yAbTaThl JKCIIEpHUMEHTa B (OpMe BBIBOJIOB,
JI0Ka3aTeabCcTB, Tpa@UKOB M TaOMUI] W BBIABIATH SMIMPUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEXJY PEabHO HAOII0JaeMbIMU XUMHUUYECKUMHU
ABJICHUSIMU U TPOLIECCAMH, MPOUCXOAAIUMHI B MaKpO- U MUKPOMHUPE,
O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB



INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMNHU

Koxa

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

11

UYucteie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

14

1.5

AToMBI U MOJICKYJIBI. Xumuyeckue daeMEHTHl. CHMBOIBI  XUMHYECKUX
JJICMCHTOB. HpOCTBI@ " CJIOXKHBIC BEUICCTBA.

Xumuaeckast (bOpMYJ'Ia. BanenTHOCTh aTOMOB XMMHYECKHUX 3JIeMeHTOB. CTeleHb
OKHUCJICHUA

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcuTeNbLHAsE aToOMHas Macca.
OTtHOCHUTCILHAS MOJICKYJIsIpHasd Macca. MaccoBas A0S XUMMHYECKOr0 dJIEMEHTa
B COCAUMHCHUU

KomnyectBo BemectBa. Moabs. MomsipHas Macca. MoJisipHbIii 00BEM Ta30B.
B3anmMoCBsI3b KOJIMYECTBA, MACCHI M YHCJIA CTPYKTYPHBIX €AMHULL BEIIECTBA

1.6

Ddu3nueckue M XUMHUYCCKHEC SBICHUSI. XUMHYCCKAs pCakuusa nu e€ IIPpU3HAKH.
3aKoH COXpPaHCHHA MACChI BCIICCTB. XUMHYECKHE YPaBHCHUA

[lepuomuueckuii 3akoH u llepuoguueckas cucTeMa XHMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuii 3akoH. [lepuoguyeckas cucteMa XUMU4ECKUX d1aeMeHToB J[. M.
Menneneesa. Ilepuoas!l u rpynnbsl. @U3NYECKUN CMBICI MOPSAKOBOIO HOMEpA,
HOMEPOB IIEpUOa U IPYIIIbI AIEMEHTA

2.2

2.3

3.1

3.2

4.1

4.2

Ctpoenune atomoB. CocTaB aToMHbIX saep. M3oTtombl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YEeK AaTOMOB TEpBhIX 20 XUMHUYECKHUX HJIIEMEHTOB
ITepuoauueckoii cucremsl /.. Menneneena

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB INEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiuplusg (paguyca aTOMOB, D3JIEKTPOOTPUIIATEILHOCTH,
METAJIMYECKUX W HEMETAJUTMUYECKUX CBOMCTB) © HUX COCJUHEHHHA B
COOTBETCTBUU C TIOJOKEHHEM »J3JieMeHTOB B Ilepuoamdeckoit cucreme u
CTPOECHHUEM HX aTOMOB

Crpoenue BelecTna

XuMHueckasi CBS3b. KoBanenThas (HOJ'ISIpHaH )51 HCHOJ'IHpHaH) CBA3b.
3J'I€KTpOOTpI/IHaTeJ'II>HOCTB XHUMHUYCCKUX OJICMCHTOB. Honnas CBA3b.
Metannuueckas CBI3b

Tumnsr KPpUCTATINIMICCKUX peH_IéTOK (aTOMHaSI, HOHHAasd, MeTaJIJII/I‘{eCKaH),
3aBUCHUMOCTEL CBOMCTB BCIIECTBA OT THIIA KpHCT&J'IJ'IPI‘-ICCKOﬁ pCIHéTKI/I n BUJA
XUMHYECKOM CBS3U

Baxwnelime mnpeAcTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeramnel u ux
coeaqruHeHus. MeTayuibl M UX COeIUHEHUS

Knaccugukanuss M HOMEHKIATypa HEOPraHWYECKHX COCIUHEHUH: OKCHJIOB
(coneobpasyromiue: OCHOBHBIE, KHCIIOTHBIE, am¢oTepHbIE) u
HecosieoOpa3yrole; OCHOBaHMU (IIETOYM W HEPACTBOPHUMBIE OCHOBAHMS);
KUCTIOT  (KHCIIOpoAcoAepXkalue ¢ OEeCKUCIOPOAHbIE, OJIHOOCHOBHBIE H
MHOT'OOCHOBHBIE); COJ€H (CpEIHUX U KUCIBIX)

Odusnueckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB-HEMETAJLIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepoaa, KpeMHHUS



duznyueckre W XUMHUYECKHE CBOMCTBa NOPOCThIX BCHICCTB-MCTAJJIOB: JIMTHUA,

4.3 HATpUs, Kajdus, MarHusl ¥ KaJbLiUs, aJIIOMHHHUS, kKejle3a. DIEKTPOXUMUYECKUI
P HAIPSDKEHUM METAJLIIOB
44 ®du3nueckue U XMMUYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHUM HEMETAJIOB:
XJIOPOBOAOPOJIa, CEPOBOAOPOIA, AMMHUAKA
dusnuecKkie W XMMHYECKHE CBOMCTBA OKCHIOB HemeramuioB: cepol (IV, VI),
4.5 azora(ll, 1V, V), docoopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenune
OKCHJIOB HEMETAJIJIOB
16 Xumudeckue cpoiictBa okcunoB: MetawioB IA-IIIA rpymn, nuuka, menu(ll) u
xene3a(ll, 111). [TonyueHre OKCHIOB METAJIJIOB
XVWMHUYECKUE CBOWCTBA OCHOBAaHWH M aM(pOTEPHBIX THAPOKCUAOB (Ha mpHUMEpe
4.7 THAPOKCUIOB  aJIOMUHUS, JKene3a, 1uHKa). [lomyuyeHue ocHOBaHUN U
aM(OTEPHBIX TUIAPOKCH]IOB
OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
48 CEpPHHUCTOM, cepHovﬁ, a30THOHU, (HOCHOPHOI, EcpeMHI/IeBuoﬁ, erJII:HOI?I:. Oco0sie
XUMHYECKHE CBOICTBA KOHILIEHTPUPOBAHHOW CEpHOM W a30THOM KHUCIOT.
[Tonyuyenue kucior
4.9 OO0mme XxuMHYECKHE CBOMCTBA cpenHux cose. [lomyuenue coseit
410 [Toydenue, coOupaHume, pacloO3HABaHWE BOJOPOAA, KHCIOPOaa, aMMHAaKa,
YIJIEKUCIIOTO Ta3a B 1abopaTopuu
411 [Tonyuenue amMMuaka, CepHOW U a30THOM KUCJIOT B MpOMbIIUIeHHOCTH. Ob1ue
CIOCOOBI MOJYYECHUSI METAJIJIOB
412 ['eneTuyeckas CBsI3b MEXKY KlacCaMH HEOPTaHUYECKUX COCITMHEHUM
5 XUMUYECKUE PEeaKIINH
Knaccudukanus XUMHYECKUX PEaKIUi MO Pa3IUYHBIM MPHU3HAKAM: MO YUCIY U
5.1 COCTaBY Y4YacCTBYIOLUIMX B pEaKUMUU BEIIECTB, MO TEIUIOBOMY 3(QdeKTy, Io
M3MEHEHUIO CTENIEHEW OKUCIEHUSI XUMUYECKHUX JIEMEHTOB
59 TernoBoit 3¢(HeKT XUMHUECKON peakiuu, TEPMOXUMHUYECKHE ypaBHEHUs. DK30-
Y DHAOTEPMUYECKHUE peakiiu. TepMOXUMHYECKUE YPABHEHHS
OKHUCIUTETbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENN U BOCCTAHOBUTEIIH.
5.3 [Ipouiecchl  OKMCIEHHWS] M BOCCTAHOBJICHHSA.  ODIEKTPOHHBIM  OajaHc
OKHCITUTEIIbHOBOCCTAHOBUTEIILHON PEaKIIUuu
54 Teopust HMEKTPOTUTHIECKON nuccoruanuu. KaTnoHsl, aHMOHBI. DIEKTPOIUTHI U
' HEeANIeKTPONUThL. CUITbHBIC U clla0ble 2NIeKTPOIUThl. CTeneHb AUCCOIUAIIH
55 Peakuun HOHHOTO oOMeHa. YCIOBUS MPOTEKaHUS Reaxunﬁ HOHHOTO OOMeHa,
TIOJIHBIC U COKpAIIEHHBIC HOHHBIC YPABHEHUS PEaKIIUid
6 XHUMHS ¥ OKpYXkarolas cpeia
BemectBa u Marepuanbsl B TOBCEAHEBHOM JKM3HM ueloBeka. be3omacHoe
6.1 HCIIOJIb30BaHUE BEIIECTB M XMMHMYECKHUX peakuuid B J1abOpaTOpUU U OBITY.
[TepBast moMoIIs IpY XUMHUYECKHUX 0KOTaX U OTPABICHUSIX
XUMHUYECKOE  3arpsA3HEHUE OKpYXKawollew cpeapl  (KUCIOTHBIE — JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa M BOJOEMOB), CIOCOOBI €ro MPeAOTBpAICHUS
6.2 [Ipenenbnas pomyctumas konueHTpauus BemiectB (IIJK). Ponp xumuu B
pPEIICHUH DKOJOTHYECKUX TpoOsieM. VYCWICHHEe MapHUKOBOTO A deKTa,
pa3pyllieHre 030HOBOTO CII0s
6.3 [Ipumenenne cepbl, a3ora, ¢ocdopa, yriaepoaa, KpeMHUS U UX COCAUHEHUH B

6BITy, MCIUIOWHE, IMPOMBINIJICHHOCTH W CCJIBCKOM XO3SICTBE. HpI/IMeHeHI/Ie



METAJUIOB M CIUIAaBOB (CTallb, YYT'YH, TIOPAIOMHUHHNA, OpoH3a) B OBITY U
IPOMBIIIUICHHOCTH UX coefnHeHui. [loHsTre 0 KOppo3uu MeTaioB, OCHOBHBIC
CIOCOOBI 3aUTHI X OT KOPPO3UU

[IpupogHble UCTOYHUKH YTIIIEBOAOPOAOB (Yroib, MNPUPOIHBIA Ta3, HEDTH),

6.4 MIPOJIYKTHI MX MepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH
[lepBoHavanbHble TOHSATHA OO0 OpPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHSIX

6.5 yriiepoja (MeTaH, 3TaH, STUIEH, alleTUIEH, STAaHOJI, TIMIEPHUH, YKCYCHAs! KUCIIOTA).
[TonsiTie 0 OGMONOrMYECKU BaXKHBIX BEUIECTBAX: KUpaX, OeJKax, yriieBojJax — U Ux
POJIH B KU3HH YEJIOBEKA

7 Pacuérnr:

7.1 1o (opMysIaM XUMUYECKHX COSAMHEHHH

1.2 Macchl (MacCOBOM) J0JIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3 [0 XUMUYECKUM YPaBHEHUSIM
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