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INOACHUTEJIBHASA 3AIINCKA

AnanTtupoBaHHas pabouas nporpamma no ouonoruu uist oOyyatomuxcs ¢ 3[IP Ha yposne
OCHOBHOT'O 00IIlero o0pa3oBaHMs COCTABJICHA Ha OCHOBE TPeOOBaHM K pe3yiIbTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 0O0IIEro oOpa3oBaHMsl, MPEACTABICHHBIX B
DI'OC O0OQ, a Takxke henepanbHON paboueli mporpaMMbl BociuTaHus, 3akimrodeHruemM [IMIIK.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydalOUIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COJEpPKAHUE, IPEyCMATPUBAET paclpeesieHUe ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OMPeesieT KOJINYECTBEHHbIE
Y KaueCTBEHHbBIE XapAKTEPUCTUKHU COAECPKAHMSL, PEKOMEHAYEMYIO [IOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEN 00YUJaIOIINXCS, OMPEIeIIIeT BO3SMOXKHOCTH IPEAMETA IS peaTn3auu
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTeNbHON MPOrpaMMbl HA YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKkKe TPEOOBaHUI K pe3yibTaTaM OOYYEeHHS XMMHUU Ha
YpOBHE IIeNieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB YueOHO-II03HABATEIbHON AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COIePKAHUS.

3HaHME XUMUU CIIY’)KUT OCHOBOH A1 (pOpMHpOBaHUS MUPOBO33pEHUsT 00y4daroerocs, ero
NPECTaBICHUN O MAaTePUATILHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (HOPMUpPYEMbIE XUMHEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYECKOM, MUIEBOI 1 SKOJIOTHYECKON 6e30MacHOCTH, TPOOIIeM 3paBOOXPaHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET peann3aliii BO3MOKHOCTEH Il CaMOPa3BUTUS U (DOPMUPOBAHUSI KYIbTYPHI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0y4aromxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATeIbHOCTH, OKCHEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIJIEHUS, 3aKIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAllOM B (JOPMUPOBAHUH
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

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

JlanHble HampaBlieHUss B OOYUYEHHWU XUMHUHU 00ECIEeUMBAIOTCS CHEIU(PUKON colepsKaHus
yueOHOro MpeIMeTa, KOTOPBIH SIBIISIETCS EAarorn4eck aJanTHPOBaHHBIM OTpakeHHEeM 0a30BOi
HayKW XMMUU Ha ONpeeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JarOIIMMHUCS CUCTEMBI TIEpPBOHAYATIBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHHMYECKON XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUUMBIX TIOHSITHH OPTaHUYECKON XUMHH.

CtpykTypa coaep:kaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CopepiaHHe CKJIQJbIBACTCS M3 CUCTEMbI MOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIUITY MOCIEJOBATEILHOTO Pa3BUTHS 3HAHUW HA OCHOBE
TEOPETHUUYECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— Y4YEHHS O CTPOEHUH aToMa U XUMUYECKOHU CBSI3H;

— IPEJCTAaBICHUN 00 AIIEKTPOTUTUIECKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.



Teopernueckrne 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE SMITMPUYECKH TOIYYEHHBIX U
OCMBICJICHHBIX (PaKTOB, pa3BUBAOTCS IOCIEI0BATEIBHO OT OJJHOI'O YPOBHS K JJPYTOMY, BBIITOJIHSAS
(GyHKIMU OOBSICHEHUS M TPOTHO3UPOBAHMS CBOIMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
IPUMEHEHHUS U MOJIyYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKON COCTABIIAIOLIEH HayyHOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOW HpPUPOIbI,
[IEHHOCTHOTO OTHOIICHHUS K HAyYHOMY 3HaHMIO U METOAAM MO3HAHMA B Hayke. M3ydueHne XuMuu
IPOMCXOIUT C IPUBIICUEHUEM 3HAHUH U3 paHee U3yUYE€HHBIX y4eOHBIX IpeaAMEeTOB: «OKpyXKaromui
Mup», «buonorus. 5—7 knaccel» U «Dusuka. 7 Kiaacey.

[Tpy n3yyeHny XUMUU TPOUCXOIUT (POPMUPOBAHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (HAaKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
NprOOIICHNHN K HAYYHBIM METOJAaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMHUECKUX PEAKINi, B
(GopMHpOBaHMM W pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX HNPUMEHEHMM B Yy4yeOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIUICKTYAIBHO PAa3BHTON JIMYHOCTH, TOTOBOH K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO pELICHUH, CHOCOOHOW aJanTHpoBaThcsi K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM JKU3HHU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKOe MpHOOIIeHHEe Oo0yJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUS,
(bOopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM NEesTEeTbHOCTH, MO3HAHHUS M CaMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHONW TPaMOTHOCTH, B TOM
Yrciie yMEHUI OOBSICHATH U OIICHUBATh SIBJICHUS OKPY)KAIOIIETO MHUPA, UCIIONIb3Ys 3HAHUS U OIIBIT,
NOJy4YEeHHbIE NMPU U3YYEHUM XMMUH, NMPUMEHATh UX NPHU PEIIeHUH MpoOJeM B MOBCETHEBHOMH
KU3HHU U TPYJOBOH IESTEILHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHUsI IEHHOCTH
XUMHUYECKUX 3HaHWM Ui BBIPAOOTKM 3KOJOTHYECKH I€JecO00pa3HOro MOBEIEHUsS B OBITY U
TPYAOBOW JEATEIBHOCTH B IIEJSAX COXPAHEHHUS CBOETO 3[0POBbS U OKPYXKAIOLIEH NMPUpPOIHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JaJbHEHUIIero 00yueHHs.

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Poilb XMMHM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeniecTBa. Gu3nyeckue CBONCTBA BEECTB. ATperarHoe cocrtosiuue Bemects. [lonsatue o merogax
No3HaHUs B XuMHUH. YucTtele BemectBa 1 cMecH. CriocoOb! pa3/ienieHusi CMECE.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHUMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas popMyia. BaneHTHOCT aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH [TOCTOSIHCTBA
cocraBa BewlecTB. OTHocuTenbHas aroMHas Macca. OTHOCUTENIbHAs MOJIEKYJISIpHas Macca.
MaccoBas 105151 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUN.

Konungectso Beniecta. Mosb. MossipHas macca. B3auMocCBsA3b KOJIMYECTBA, MACCHI U YUCTIA
CTPYKTYpPHBIX eIMHUII BeulecTBa. Pacyérel mo popmysaMm XUMHUECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanus XuMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOW IOCY/IOH, MpaBuiamMu paboThl B JabopaTopuy W MpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HU3YYEHUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAllUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJla C KUCIOTOM) SIBJICHUH, HAOII0IeHIE U
OIMCaHKe NMPU3HAKOB MPOTEKAHUsI XUMUUECKUX peakIil (pa3iokeHue caxapa, B3auMo/JieiicTBue
CEpHOHN KHUCIOTBHI C XJOpuaAoM Oapusi, pasioxeHue ruapokcuga menu (ll) mpm nHarpeBanuu,
B3anMoJieiicTBHE kene3a ¢ pactBopoM conu Meau (1), n3ydenue cnocoGoB pasjeneHus cMeceit:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILMS, Xpomarorpadus,
NpOBE/IEHUE OYMCTKU MOBAPEHHOH coiM, HAOJIO/JIEHUE M OIMMCAHWE PE3YJIbTAaTOB IMPOBEIACHUS
OMbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHME MOJeNe MOJIEKYT
(I1apocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cMechk razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMHUUECKUe CBOWCTBA (peakluyi TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIUIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAH(pUKAIUS
KHCIIOpO/Ia.

TemoBoil 3ddexT XuMUUYECKOW peakuu, TEePMOXHMMHUYECKHE YpaBHEHHUS, 5K30- H
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snemeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B mpupoje, Gpuzndeckue
U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CTIOCOOBI MostydeHus. Kuciotsl u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMoOCTh BewiecTB B Boae. MaccoBasl 1o BEIIECTBA B
pacTtBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoTr Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
IIPUPOJHBIX BOJ.

Knaccugukanus Heopranmueckux coenuHeHudd. Oxcunpl. Knaccuduxanus OKCHAOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenkmaTypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3HuUEeCKME M XMMHUYECKHE CBOWcTBa OcCHOBaHMU. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coseil. @uznyeckrue U XUMUYECKUe cBoucTBa cosieil. [lomyuenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrno3HaBaHME M M3yYEHUE CBOMCTB KHUCIOPOJa, HAOIIOJEHHE B3aMMOJEHCTBUS BEILECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHCAaHWUE HX CBOWCTB, IOJIydeHHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHEe CBOMCTB BOjopona (ropeHue), B3aumojeicTBre Bomopoma ¢ okcumom Mmeau (I1)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOICHIE 00pa3IIOB BEIIECTB KOJIMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHONW pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMoieicTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOI KMCIOTHI, KUCIOT ¢ METAJUIAMHU, PEAKITUN
HEWUTpanu3aluu, MOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHUE OJJHOTO METaJljla JPYruM
U3 pPacTBOpa COJM, DPELIEHUE SKCIEPUMEHTANBHBIX 3aJay 1o Teme «BaxHeilmune kmacchbl
HEOPTraHUYECKUX COCTMHEHHI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumu

[TepBbie MOMBITKY KIacCUPHUKAIIUN XUMUYECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE U IIE€0YHO3EMENbHbIE METAIJIbL, TaJIOr€Hbl, HHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOoTepHbIe OKCUABI i TUAPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkomepuognas u miauHHONepuogHas ¢opmbl [lepronudeckoil cHUCTEMBI
xumnueckux anemeHtoB JI. M. MengeneeBa. Ilepuonbl m rpynmbel. PU3HYECKH CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX s1iep. M30Tonbl. DnekTpoHbl. CTpoeHHUE IIEKTPOHHBIX
o0osouek aromMoB TmepBbIXx 20 XuMHUYeCKHUX dieMeHTOB llepmommueckoit cucremsr . U.
MenneneeBa. XapakTepucTHKa XMMHUYECKOTO 3JIEMEHTa MO €ro noyiokeHuto B Ilepuoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIINYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3unauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monsipHas u HeMnoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenens okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiny. [Ipoecchl OKuCiIeHus
Y BOCCTaHOBJIECHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB M HEMETaJUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpPamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUTHOCTPUPYIOIIUX MPUMEPHI
OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIHI (TOpEHUE, PEaKLIUU PA3JIOKEHHS, COSTUHECHHUS ).

Meostcnpeomemnuwie ceasu



Peanuzanus MEXIpEeIMETHBIX CBSI3€H NMPU M3YYEHUH XUMHUH B § KJIACCE OCYILECTBIISACTCS
yepes3 UCIO0JIb30BaHNE KaK OOIINX eCTECTBEHHO-HAYUHBIX OHATUN, TaK U MOHITHH, SBISIOUINXCS
CHCTEMHBIMH JIJIsl OT/ICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEePUOJUYHOCTh, HAONIIOJCHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHHE, MOJIENb, SIBJICHUE.

dwusmuka: Marepusi, aroM, O3JEKTPOH, INPOTOH, HEWTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsl, BELIECTBO, TeJI0, O0bEM, arperaTHOe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdhepa, MHUHEpanbl, TOpPHbIE TMOPOJbI, IOJE3HBIC
HCKOIIaeMblI€, TOTUTUBO, BOJIHBIEC PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKkus

[lepuoanueckuii 3akoH. Ilepuoamueckas cucremMa xumudeckux osaementoB J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
9JIEMEHTOB TEPBBIX TPEX MEPHUOIOB, Kalls, KalblUsi U HUX COCOUHEHUH B COOTBETCTBUHU C
MIOJIOKEHHUEM 3JIeMeHTOB B [lepronndeckoii cuctemMe U CTpOSHHEM UX aTOMOB.

CtpoeHue BellecTBa: BHJIbI XUMHUYECKOW CBS3M. THUMBl KPUCTAJUTMUECKUX PEHIETOK,
3aBHCHUMOCTB CBOMCTB BEI[ECTBA OT THIIA KPUCTAUTUIECKON PEIIETKN U BUIa XUMUYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYEeCKHMX BEIIeCTB. XHMHUYECKHE CBOMNCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIACCAM HEOPTaHWYECKHX COCTUHEHUH, T€HETHYECKas
CBSI3b HEOPTaHMUYECKUX BEIIECTB.

Knaccugukarus XUMUYECKAX peakuii 0 Pa3IMYHbIM MPHU3HAKaM (IO YUCITY B COCTaBY
Y4YaCTBYIOUIMX B PEaKIMH BEILECTB, 10 TEMJI0BOMY 3P (DEKTY, N0 U3MEHEHUIO CTETIeHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO Yy4YacTHUIO KaTaiuzaTopa). OK30- |
HHJIOTEPMHUUYECKHE PEAKIINU, TEPMOXUMUYECKHUE YPABHEHUSI.

[TonsiTe o ckopocTH xumudeckoil peakuuu. IloHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX M TeTepOreHHBIX peakuusx. [lonarue o
katanmse. [loHsTHe 0 XUMUYecKOM paBHOBECHH. DaKTOPHI, BIHUSIOIINE Ha CKOPOCTh XUMHYECKON
PEaKIMHU U MOJIOKEHNE XMMUYECKOT'O PABHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIK, OSJCKTPOHHBIA OanaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHOM peakiuu. COcCTaBleHHE YpPaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust >MEKTPOIUTHUECKON JUCCOLMALUHN. DJISKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
AQHWOHBI. MeXaHU3M JIMCCOIUAIIMY BEIIECTB C Pa3TMIYHBIMU BHIAMH XUMHUYECKOH cBsi3H. CTeTeHb
nucconranui. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakunu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUidi MOHHOTO OOMEeHa, MOJIHbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEeHUs peakuuid. CBoMCTBa KHCIIOT, OCHOBAaHMM U coJieil B cBeTe
NpeCTaBICHUH 00 SJIEKTPOIUTHUECKOW uccoranvi. KadecTBEeHHBIE peaklMid Ha WOHBI
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaATpHs),
UCCIICIOBAaHUE 3aBHCHMOCTH CKOPOCTH XHUMHUYECKOW pEaKIMH OT BO3ACHUCTBHUS Pa3TUUHBIX
(bakTOpoB, UCCIIEOBAaHKUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca AMCCOLUALUN
KHCJIOT, IIEJI0Yel U coJiel (BO3MOKHO UCIIOTIB30BAHKE BHJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WUTFOCTPUPYIONTUX TPU3HAKH TMPOTEKAaHUS PEaKIMii MOHHOTOo oOMeHa (oOpa3oBaHHE OCajKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJbI), OIMBITOB, WILIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaKklUUid (TOpeHHEe, Peakluu Pa3I0oKEeHHs, COSAUHEHUs), paclio3HaBaHUE



HEOPraHMYECKUX BEIIECTB C IIOMOIIBI0 KAYeCTBEHHBIX pEAaKIMi Ha HWOHBI, peIIeHuE
9KCIIEPUMEHTANBHBIX 3a7a4.

HemeTaJuibl U UX COeTUHEHUS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHBIE
crerieHu okucieHusi. CtpoeHue W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHYEeCKHEe CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTajulaMH, HEeMeTaJUlaMu,
miesoyamu).  XusopoBopopod. ConsiHas —KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHnenue. JlelicTBue XJopa U XJOpOBOAOPOIa Ha OPraHu3M uernoBeka. Baskneire Xa0puabl
U X HaXO0XJIEHUE B IPUPOJIE.

O6mas xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne M (pu3MyecKhe CBOWCTBA NMPOCTHIX BEHIECTB —
KHUCTIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBONCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHUMHUYECKHe CBOMCTBa. OKCHIBI CEpbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(oO1mIMe Kak MmpeIcTaBUTeIsl KJilacca KUCIIOT U CrieluuIecKue). XMMUYECKHE PEaKIuy, JISKAITIe
B OCHOBE IIPOMBILIUIEHHOTO CIIOCO0a MOTy4eHUs CEpHOM KUCIOTHI. [IprMeHenne cepHoi KUCIIOTHI.
Conu cepHOMl KHCIOTHI, KaueCTBEHHas peakuus Ha cyinb@arT-uoH. HaxoxneHnue cepbl u eé
COeMHEHUH B mpupojae. XUMHUECKOE 3arpsA3HEHHE OKPYKAIOIIEH Cpelibl COCTUHEHUSIMU CEpPbI
(KHCTIOTHBIE I0XK/TH, 3arPsS3HEHUE BO3yXa U BOJJOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHHS.

OO6mass xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUE U
XUMHUYecKHe cBoiicTBa. KpyroBopot azora B mpupojie. AMMUak, ero Gu3ndeckue u XuMHIECKUe
CBOICTBa, nonyyeHue u npumeHeHne. Coau aMMOHHUS, X (U3NYECKUE U XMMHUECKHUE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHUE,
¢usznyueckne M XUMHYECKHE CBoOicTBa (oOIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWEe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYeCKOe 3arpsi3sHEHUE OKPYXKAIOMIEeH Cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOA0EMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, puznueckne u xumudeckue cpoiicrBa. Oxcup docdopa (V) u pocdopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOMCTBa, nonydeHue. lMcnonb3zoBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOpPEHH.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTETNIEHU OKUCIIEHUA. YTJIEepOo/, alFIOTPOIIHbIE MOAU(DUKAIINY, PACTIPOCTPAHEHHUE B
npupoe, pusnueckue U XUMHUYEcKue cBoicTBa. Ancopoius. Kpyropopor yrieposaa B mpupose.
Oxkcupapl yriaeposaa, ux pU3NYecCKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEHHEe. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00aIbHOTO MOTEIUIEHHUs KJIMMaTa, NapHUKOBBIM 3Q@eKkT. YTroibHas KHUCIOTa U €€
COJM, WX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWe M mpumeHeHue. KauectBeHHas
peaxiusi Ha KapooHaT-HOHBL. Vcnonap3oBanue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[TlepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBaX KaK O COEJUHEHMSX YIiepojia
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJ, TJIULEPUH, YKCYCHast KucioTa). [IpupoaHbie HCTOUHUKU
YIII€BOIOPOAOB (YroJib, IPUPOIHBIN ra3, He(Th), MPOAYKTHI UX NepepaboTku (0EH3UH), UX POJIb
B OBITY M NPOMBIIITIEHHOCTU. [IoHATHE O OMONOrMYecKH Ba)KHBIX BEIIECTBAX: JKHUpax, OenKax,
yriaeBolax — M HMX POJM B KU3HU dYeloBeKa. MarepuanbHOe €IMHCTBO OpPraHUMYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemunii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunaenuss kpemMHusi B mpupone. OOmme mnpeacraBneHuss o0 okcunae kpemuawms (V) u
KpeMHHEBOU KuciaoTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme
CTpOUTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30MacHOro UCMOJIb30BaHMUS CTPOUTEIBHBIX MaTEPHAJIOB B TOBCEITHEBHOM JKU3HH.



Xumuueckuii IKCnepumenm:

U3ydeHrue o0paslioB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOM KUCIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJICHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MUECKue U XUMHUYECKHE CBOICTBA TaJlor€HOB U MX COEIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB), O3HAKOMIICHHE C OOpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB), HAOIMIOJeHHEe Tmpolecca OOyrauBaHUSL — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHUE XUMHUUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakiMu Ha Cynb(ar-uoH W HaAONOJIEHUE NpH3HaKa e€
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa U HX COeIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHUE BUCOMATEPHAIIOB), 00pa3liaM a30THBIX M (POCHOPHBIX yIOOpEeHHUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUakKa, IPOBEICHHE
KaueCTBCHHBIX peaKluii Ha HOH aMMOHUS U (ocaT-noH U U3YICHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJICICTBHE KOHIICHTPUPOBAHHON a30THON KHUCIOTHI C MEbI0 (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB), HW3Y4YEHUE MOJEIEeH KPUCTAUIMUYECKUX pemETOK anMmasa, rpadura,
dbymiepeHa, 03HAKOMIIEHUE C TPOIIECCOM aICOPOIIMHN PACTBOPEHHBIX BEIIECTB AaKTHUBUPOBAHHBIM
YIIIEM M yCTPOMCTBOM ITPOTUBOTA3a, MOJydeHUEe, COOMpaHue, paclio3HaBaHUE U U3YUCHHE CBONCTB
VIJIEKUCIIOrO Tra3a, MPOBEACHHE KAueCTBEHHBIX peakIuil Ha KapOOHAT W CUJIMKAT-WOHBI H
W3y4eHUE TMPU3HAKOB WX TMPOTEKaHWs, O3HAKOMJIEHHE C TMPOAYKIMEH CHIMKATHON
MIPOMBIIIICHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHele HeMeTaulbl U UX
COCTMHECHUS».

MeTannbl M X cOeIMHEHUS

OO6m1as xapakTepUCTUKAa XUMUUECKHUX DJIEMEHTOB — METAJJIOB HA OCHOBAHHH UX TIOJIOKEHUS
B [lepuonnueckon cucreme xumuueckux sneMeHToB JI. M. MenneneeBa U CTpoeHUsT aTOMOB.
Crpoenue MeramioB. MeTtaminueckas CBsI3b M METAUIMYECKas KPUCTALTMYECKAs peneTka.
DNEKTPOXUMHUYECKH psif HampshkeHHi MerayuioB. dusmyeckre M XUMHUYECKHE CBONCTBA
MeTayioB. O6mue crnocoOs! moyydyeHus MetaioB. [IoHATHE O KOPPO3UH METAJIJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppos3uu. CmiaBbl (CTanb, YYT'yH, AIOPATIOMHHHMA, OpoH3a) M HX
MIpUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.

[[{enounble MeTalIbL: TIOJIOKEHUE B [leproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXEHUE B TMpupoje. OPuznueckrue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPHS U Kamus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTMHECHUMN.

[[{erouHO3emMenbHBIE METAIBI MATHUM U KalbIUi: oJioxkeHue B [leprnonnueckoii cucteme
xuMmudeckux snemeHToB . M. MenpaeneeBa, cTpoeHME MX aTOMOB, HaXOXKJICHHE B MPHUPOJE.
Ou3nyecKkue ¥ XUMHUYECKHE CBOMCTBA MarHus W Kaiblus. BakHeline coOeNMHEHUS KalbIus
(oxcua, TuapoKCcHI, coyn). JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenpeneeBa, CTpo€HHUE aToMa, HaxoXJeHue B npupojae. Ousndyeckne u XMMHUIECKHUE CBONCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AlTFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX a3nemeHToB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckrue U XMMHUYECKUE CBOMCTBA
xenesza. Okcuppl, rugpokeunsl u conu skenesa (II) m xenesa (ll), ux cocraB, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUTABOB, X (PU3MYECKUMH CBOWCTBAMU, U3YUCHUE
PE3YIBTATOB KOPPO3UU METAILIOB (BO3MOXKHO MCITOJIb30BAHUE BUICOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJa Kalbl[Usi U HATpusi C BOJAOM (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMaTEpHUAIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs Kee3a B
KucIopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha WOHBI: MarHus, Kajbllns, aIFOMUHUS, ITMHKa, xene3a (Il) u xenesa



(1), memau (1), HaGMIOICHHE U OMKMCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATPHS,
KaJusl U KaJibliig (BO3MOXHO MCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS M THAPOKCUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BakHel1re MeTauibl U UX COSAUHEHUS».

XuMus M OKpy:xamouas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIICCTB M XUMHUYECKMX peakiuii B ObiTy. llepBas momoms MpU XUMHUYECKHUX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas J0MyCcTUMas KOHIEHTPAIUs
BemecTs, ganee — [1J1K). Posib XxuMuu B perieHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepralioB (CTEKIIO, CIIaBbl METAIJIOB, MOJIMMEPHBIE MAaTEPUAJIbI).

Meoswcnpeomemnbnie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3y4YEeHUU XUMUU B 9 Kilacce OCyIIEeCTBISETCS
Yyepe3 UCIO0JIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK U MOHATHM, SBJISTFOIITIXCS
CUCTEMHBIMU JIJIS1 OTJEJBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAIH3,
CUHTE3, KIaccHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBEIN () PEKT, TEXHOIOTHS, MaTePHAIIBI.

Ousuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJ, HU30TOIIbI,
paauOaKTUBHOCTh, MOJICKYJA, DJJIGKTPUUECKUN 3apsill, MPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, paCTBOPUMOCTh, KPUCTAINTUYECKASI PEIIETKA, CTIIaBbI, (PU3MUYECKUE BEIIMUYNHBI, €IUHUIIBI
U3MEPEHMS], KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajIbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHUHEpANbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0O0pa30BaHUS
JIOCTUTAIOTCS B X0/1e¢ 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBUJIaMU M HOpPMaMU IOBEJIEHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yYarOLIUXCSL.

JIndHOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMON TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMHA W PACHIMPEHUE OIbITa JIEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCII€ B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICJNI0, TOHUMAHUs 3HAYCHUS XUMHUYECKOM HAayKd B YKU3HM COBPEMEHHOI'O OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBOH M OTCYECTBCHHOW XWMHUH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTPOMCTBE
Mupa 1 o0IIecTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUICKTHBE, KOMMYHHKATHBHOU KOMITETEHTHOCTH B 0OLIECTBEHHO I10JIE3HOM,
yueOHOMCCIIeI0OBATEIbCKOM, TBOPYECKOM H JIPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH Y4EOHBIX, TO3HABATEIBHBIX 33/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOTIOHMMAHUIO U B3aWMOIIOMOIIM B TPOLIECCE ATOM y4yeOHOW NeSITeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEACHHE U MIOCTYIKH CBOMX TOBAPHUIIEH C TO3UIIMN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUN MMOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYECKHE  TPEJACTABICHUs] O  BEIIECTBE W  XHMMHUYECKOW  pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHMMAaHHUS CYITHOCTH HAYYHOH KapTUHBI MUpPa, IPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX YEIIOBEKA C MPUPOTHON CPEOi, O POJIU XUMHUU B TIO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATEIIbHBIE MOTHBBI, HAIPABIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEOOXOAMMBIE I OOBSACHEHHS HAOIIOaeMbIX MPOIIECCOB U SIBJICHHUM, ITO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHON pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPATypOH, MOCTYIMHBIMH TEXHUYCCKHMMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIPABIICHHOCTH W YPOBHS OOYUYCHHS B TaTbHEHIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUWE IIECHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUN M HENPHUITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHuss ajaKorojisi, HAapKOTUKOB, KypeHHUs), HEOOXOAMMOCTH COOJIOACHHUS TPaBUII
0€30MacHOCTH MPHU OOPAIEHUH ¢ XUMHUYECKUMH BEIIECTBAMU B OBITY U pealbHOMN KH3HHU;

5) TPy10BOT0 BOCIIMTAHUS

MHTEPEC K MPAKTUYECKOMY H3YUEHHUIO MPOPECCH U TPyAa Pa3IuIHOTO POJia, YBAKCHHE K
TPYAY U pe3yibTaTaM TPYI0BOM A€ITEIbHOCTH, B TOM YHCIIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIH BHIOOP MHAMBHUIYaTbHOH TPAaEGKTOPUH MPOMOJIKECHUS
o0pa3oBaHusl C¢ Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XMMHHU, OOIIECTBEHHBIX



MHTEPECOB M TOTPEeOHOCTEH, yCHemHoW MNpopecCUOHATBbHONW MAEATENbHOCTH U Pa3BUTHUSA
HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B IPO(ECCUOHAILHON CPeae;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTMYECKHU 11es1eco00pa3Hoe OTHOLIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMiie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TPaBMiI 0€30IacCHOTO TIOBEACHHUS MPH PabOTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH IIPUMEHSATH 3HAHUS, I0JIy4aeMble IIPU U3YUEHUH XUMMH, J1JIs pEIIeHUs 3a/a4,
CBA3aHHBIX C OKPYXAIOLIEH NPUPOJHOW CPENOH, I IOBBIIIEHHS YPOBHS OSKOJIOIMYECKOU
KYJIBTYpBl, OCO3HaHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILUICHUS, YMEHUsI PYKOBOJCTBOBATHCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHON M COLMATIbHOM IPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
peaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 3TUX MPeAMETOB (pOpMUPOBATH NMPEACTaBICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENIbHEIC,
KOMMYHHUKATHBHBIE, PEryJIATHBHbBIE), KOTOpbIE OOecreduBaoT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4€OHOH 1€ TENbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble Jornyeckue 1eMCTBHSA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS TP OCBOCHHMM 3HAHMIA:
PacKpbIBATh CMBICII XUMHUUECKUX MMOHATHH (BBIIEISTh X XapaKTEepHbIE IPU3HAKH, YCTaHABIMBATD
B3aUMOCBSI3b C JIPYTMMHU HOHATUSMH), UCIIOJIB30BaTh MOHATHS JUIsl OOBSCHEHHS OTJIENbHBIX
(GakTOB U SIBICHUM, BBIOMPATh OCHOBAHMSI U KPUTEPUHU IS KilacCU(UKAIIMM XUMUYECKUX BEIIECTB
U XMMHMYECKHX PpEaKIHi, yCTaHaBIMBAaTh MPUUYUHHO-CJIEJICTBEHHBIE CBSI3U MEXKIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCCyXACHHs (MHIYKTUBHbBIE, N€AYKTUBHBIC, 10 aHAJIOTUN),
JlenaTh BBIBOJBI U 3aKJIFOUCHHS;

YMEHHME MPUMEHTh B Mpollecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3oBBIBaTh LIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M YypaBHEHHE XHMHYECKOM peaklIud — Npu pelIeHHH Yy4eOHO-
MIO3HABATENIBHBIX 3a/a4, C Y4YETOM OSTHUX MOJENbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU H3YYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3yYaEMBIX IIPOLIECCAX U ABJICHUSIX.

Ba3oBble uccienoBarebCKkue 1eiCTBHA:

YMEHHUE MCIIOJb30BaTh IIOCTABIECHHBIE BOIPOCHI B KA4e€CTBE MHCTPYMEHTA IIO3HAHMS, a
Takke B KayecTBE OCHOBBI Uid (OPMHUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M TPOBEICHHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHE HaO0JaTh 3a X0JI0OM IPOIIEecca, CaMOCTOSITEIbHO TPOrHO3UPOBATh €TI0
pe3yibTar, (opMyIHpOBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJCIaHHOM padoTe.

Patora ¢ unopmanmeii:

yMEHUE BBIOUpPATh, aHATU3UPOBATh U UHTEPIPETUPOBATh MH(DOPMAIMIO PA3INYHBIX BUOB
1 pOpM IIPEICTABICHUS, IOTYIAEMYIO U3 Pa3HbIX HCTOUYHUKOB (HaAy4HO-TIOMYJIsSIpHAst IUTepaTypa
XUMHUYECKOTO CO/IEpKaHusl, CIIpaBOYHBIE TOcoOus, pecypchl IHTepHETa), KpUTHYECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;



YMEHHUE IPUMEHSTh pa3IMuHbIe METO/bI U 3aIPOChI IPU MOUCKE U 0TOOpe nHpOopMaLUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIIIOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBJIaJIeHUE KYIbTYPOil aKTUBHOIO HCIIOIb30BAHUS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;

YMEHHE HCMOJIb30BaTh U AHAIM3UPOBATH B Ipollecce Y4eOHOM U HCCIeI0BaTEIbCKOU
NEeSITeIbHOCTH HH(POPMAIIHIO O BIHUSHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKarolle MpUpOAHON CPeIbl.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

yMEHHsI 3aJaBaTh BOMPOCH (B XoAe auanora M (WIKM) JUCKYCCHU) IO CYIIECTBY
oOcyxnaemMord Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIHFHO BBIIIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHUS TPEACTABIIATH MOJyYCHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALMI0 PEe3yIbTaTOB BBINOJIHEHHUS XUMHYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIHHON U
HCCJIEIOBATENLCKON N1eATEIbHOCTH MPU PEUICHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE yuéra
OOIIMX WHTEPECOB M COTJACOBAHMs NO3MLIUN (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpeIesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe qelicTBHA:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh eI IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HanOoiee 2P (HeKTUBHBIE CITOCOOBI PEIICHHUS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIIbHO
COCTABJIATh WM KOPPEKTUPOBATH MPEAJIOKEHHBIIN alrOPUTM JIeMCTBUI IPU BBITIOJTHEHUH 3aJaHUi
c y4€ToM TOJy4YeHHsS HOBBIX 3HAaHUH 00 W3y4aeMbIX OOBEKTaX — BEMIECTBAX W PEAKIIHSX,
OLIEHUBATh COOTBETCTBHUE IOJIyYEHHOI'O pe3yJbTaTa 3asBICHHON 1e/IM, YMEHUE UCIOIb30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, ITpeJIaraeéMble B YCJIOBHUHU 3aaHUH.

MNPEIAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO 00S3aTENBHOTO COJNEPIKAHMS,
YCTQHOBJICHHOTO JaHHOM (exepanbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
oOydaroluMucsl Hay4yHble 3HAHUS, YMEHHMS U CHOCOOBI JAeWcTBUM, crneuuduueckue amis
OpeIMETHOM 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUSA, €ro
MHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K xonuy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyIa, XUMUYECKUI

BJIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/HAsI), BaJCHTHOCTh, OTHOCUTEIbHAas aTOMHAas W MOJEKYJSIpHas Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJIIPHAst Macca, MaccoBast IOl XUMHUECKOTO 3JIEMEHTa
B COCAMHEHHMM, MOJSIPHbII 00BEM, OKCHA, KHUCJIOTa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHULIATEIILHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peaKiysl, Kiaccudukanus
peaKuii: peakiuu COeIMHEHUs, peaKlUu Pa3IoKEeHHs, PEaKIK 3aMEeLIeHHs, PeaKIuU
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEAKIINH, TEINIOBOM A (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYEcKas CBS3b,
NOJISIpHAs M HENOJsIpHas KOBAJICHTHAsl CBA3b, MOHHAS CBS3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;



WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUI M NPUMEHSATH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

UCTOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHKY JJISi COCTaBIEHUS (OpMyn BEIIECTB H
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpEe/IeIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTIpeNeIEHHOMY KJIacCy COEIUHEHMHA 1O QopMmyliaM, BHJ XUMHYECKOH CBS3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpsiBaTh cMbIci [lepuonnueckoro 3akona [I. M. MeHneneeBa: 1€eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nosnoxeHnuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHHMS MAcChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

ONMKCHIBATh M XapakTepus3oBaTh TabmuuHyio ¢opmy Ilepuoanueckoit cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHSATUS «IJ1aBHas moArpymnmna (A-rpymma)» u
«mmobounass monrpynmna (b-rpynma)», Manple u OoJdbIIME TEPUOIBI, COOTHOCHTH
o0o3HavYeHusi, KOTOpble UMeroTcs B Tabnuie «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacrnpeneseHne ux 1o 3JIEKTPOHHBIM CI0AM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YHCIy U COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUII;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILlECTBa B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKity;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3aINI0, KIAaCcCU(UKALMIO, BBIBICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — ISl M3Y4Y€HHUs CBOMCTB BEIIECTB M XUMHYECKHX PEAKIUH,
€CTEeCTBEHHO-HAyYHBIE METO/IbI TO3HAHUS — HAOII0IeHUE, U3MEPEHUE, MOJICTUPOBAHHE,
9KCIIEPUMEHT (pEabHbIM U MBICJICHHBIN);

ClIeZIOBaTh MpaBUJaM TOJb30BAaHUS XMMHUYECKOH TMOCyIoM H  J1abOpaTOpHBIM
000pyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYEHUIO U
COOMpaHUIO Ta3000pa3HBIX BeIIeCTB (BOJOpPOJA W KHUCIOpOJa), MPHUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, heHomdTaaenH, METUIOPAHXK U APYTHE).

K koniy oOydeHus B 9 kjacce IpeaMETHBIE pe3ylbTaThl HA 0A30BOM YpPOBHE TOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

PacKpBIBaTh CMBICT OCHOBHBIX XHMHYECKUX MOHSATHH: XUMHUYECKUN HIIEMEHT, aTOM,
MOJIeKYJia, NOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CII0)KHOE BELIECTBO, BAJICHTHOCTb,
JIEKTPOOTPUIATEILHOCTD, CTENEHb OKHCICHUS, XMMUYECKas pEeakius, XUMHYecKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOJIUTHI,
HEJJIEKTPOJIUTHI, JJCKTPOIMUTHYECKAs IUCCOIMAIMSA, pPEaKIUH HMOHHOTO OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMbIE pPEaKIUH,



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYecKas), KpPUCTAJUIMUECKas pelérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakiuu, MpeIeibHO TOIMyCTHMAas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI U MPUMEHSATH 3TH
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPALCHUN;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJCHHS (OpMYJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIM4YHOIO COCTaBa, IMPUHAIJIEC)KHOCTh BEIIECTB K OINpEACIEHHOMY
KJIacCy COelMHEHUN mo Qopmysiam, BUA XUMUYECKOW CBs3U (KOBAJICHTHAs, MOHHAS,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps)l HOHA [0 XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. 1. MenzaeneeBa U 1€MOHCTPUPOBATD
ero NMOHMMAaHME: OMHUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoamueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas noArpynna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», maneie U GoiblINe MEPUOJIBI,
COOTHOCUTbH 0003HAUEHUS!, KOTOPbIE UMEIOTCS B IEPUOINIECKON TaOIHIIE, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U 3apsll sAapa,
00111ee YMCIIO AIEKTPOHOB M PACIPEACIICHHE HX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATD
o0Iiye 3aKOHOMEPHOCTH B U3MEHEHHWU CBOWCTB AJIEMEHTOB M MX COCIMHEHHMH B
Ipejienax MaJbIX MEPUOJIOB U TJIABHBIX MOJATPYMI ¢ YUETOM CTPOEHUS UX aTOMOB;
KJIaCCU(UITUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHNUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (MO0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENH OKUCIIEHNS XUMUUYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe U crHeuuduyeckrue XUMHUYECKHe CBOWCTBA
MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPK/asi OMUCAHUE TPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHHH COOTBETCTBYIOIINX XHMHUYECKIX PEaKIIHii;

COCTaBJIATh YPAaBHEHUS DJIEKTPOIMTHUYECKON TUCCOLMALMU KUCIIOT, HIEJIOUEl U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMs PEaKluH,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAy BelleCTBaMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUl IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PEeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
MPOTEKAaHUS XMMHUYECKUX MPEBPAILIEHUH B Pa3IMYHbIX YCIOBUSX;

BBIUNCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBoOpe, MPOBOJUTH PACUEThI 110 YPaBHEHUIO XUMUYECKOM peakluu;

coOyoiaTh MpaBHJia TOJIb30BAaHUS XUMHMUYECKOW TOCYyIOoM U J1abOpaTOpHBIM
00OpyIOBaHUEM, a TaK)Ke IpaBHjia OOpAIIEHHs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU MO BBIOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYUYEHUIO U
COOMpaHUIO ra3000pa3HBIX BELIECTB (aMMHAKa U YTICKUCIIOTO ra3a);

MPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaYeCTBEHHBIN COCTAaB Pa3IMYHBIX BEIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpOoMHI-, MOAHMI-, KapOoHat-, ¢ocdar-,
CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI H3YYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;



MPUMEHATH OCHOBHBIE OINEPALUH MBICIUTEIBHON JIESITENBHOCTA — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIlMi0, BBISBICHUE IPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4HbIC METOIbI TO3HAHUS — HAOI0JICHUE, U3MEPECHHE, MOJICIIMPOBAHUE, SKCTICPUMECHT
(peaJIbHBIN U MBICJIEHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
K

Ne HaumeHoBaHue pa3jieioB u OHIECTBO qa;{o B n deKkTpoHHbIE (LM (POBbLIE)

n/n TeM MPOrpaMMbl Bcero p;gIOTTI::JIbeIe p;g::g:quKHe o0pa3oBaTejibHbIE PeCypChI

Pasnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS

Xumust — BakHas o0J1acThb

11 €CTECTBO3HAHUS U 5 5 bubnuorexa [IOK

' [PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemrecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK

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

Wroro mo paszneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuorexa [IOK

' 00 okcHIax https://m.edsoo.ru/7f41837c
29 Bonopon. Tlonsitue o 8 1 bubmnoreka IIOK

' KUCIJIOTAaX U COJISIX https://m.edso0.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmorexa LIOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmmoteka IIOK

' HEOPTraHUYECKUX COCTUHECHUI https://m.edsoo0.ru/7f41837¢c

Hroro mo pasneny 30

Paspnen 3. Ilepnoanyeckuii 3axkon u Ilepuoanyeckas

Xumuueckasi CBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHTEIbHbIE PeaKIuu

cucrema xummnueckux djemMeHToB JI. U. MenneneeBa. CTpoenne aToMoB.

3.1

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX deMeHTOB [I. .

7

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c



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

MenaeneeBa. CtpoeHue

atoma

XHUMHYECKas CBI3b.

3.2 OKHCIUTETBHO- 8
BOCCTAHOBUTEIIBHBIE PEAKIIUU

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

HToro no pasnen 15 bubmmotexa LIOK
pasieiy https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 bubnmnoreka HOK

OBILIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 68

https://m.edso0.ru/7f41837¢c



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

9 KJIACC

KosnmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKaneCRne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Pa3nes 1. BemecTBO M XMMH4YecKHe peakiuu
11 [ToBTrOpenue u yriybiaeHne 3HaHHUHA 5 1 bubmmorexa [IOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHYECKAsS JUCCOLHAITHSI. 8 1 1 bubnuorexa [JOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasibl M MX COeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubnuoreka [IOK
' snemeHToB VIIA-rpymnmsl. ["amorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepuCcTHKa XHMIIECKHX Butmiorexa [IOK
2.2 anemeHTOB VIA-Tpymnmel. Cepa u eé 6 https://m.eds00.ru/7f41a636
COCTUHCHUS — :
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
bubnnorexa [JOK
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u 7 1 https://m.e dSCI)lO ru/ 7412636
HUX COCIUHECHUS B '
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 Z-)JICHI\ICHTO]S IVA?rpynnLL VYraepon u 8 1 2 ﬁ?ﬁ%ﬁ?&iiﬂ{fﬂ 412636
KPEMHHU U UX COETMHEHHUS Ps-Hm. '
Hroro no paszneny 25
Pa3nea 3. MeTa/liibl U HX COCANHEHUS
3.1 OO0mrme cBoOWCTBa METAIIOB 4 bubmorexa [IOK

https://m.edso0.ru/7f41a636



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

3.2 Baxkueiimme Metasuibl 1 UX COSIUHEHUSI

bu6mmoreka [IOK

16 https://m.eds00.ru/7f41a636
Uroro mo pazneny 20
Pa3znen 4. Xumus 4 OKpysKamomas cpeaa
bu6mmoreka [IOK
4.1 BemectBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 hitps://m.eds00.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LHOK
p p https:/m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuyecTBO 4acoB Tara DJIeKTPOHHbIE
Ne nudpoBbie
Tema ypoka Kontpo IpakTn usyue
n/n Bcero JbHbIE Jeckue — obpa3oBaTe/bHbIE
padoThI padoThI pecypchl
bubaunoreka [JOK
1 [Ipenmer xumuun. Ponp xuMuu B KU3HU YesloBeka. Tena u 1 03.09 https://m.edsoo.ru/ff0d210
BEILIECTBA c
bubanorexa [JOK
2 [lonsiTHe 0 METOAaX TO3HAHUS B XUMUU 1 04.09 https://m.edsoo.ru/ff0d227
€
IIpaxmuueckas paboma Ne 1 «Ilpasuna pabomvr 6 rabopamopuu bubimorexa LIOK
3 . 1 1 10.09 https://m.edsoo.ru/ff0d23d
u npuémsl oopaweHus ¢ 1abopamopusvim 000pyY008aHUEM » c
bubanorexa [JOK
4 UYuctele BemecTBa U cMecu. CriocoObl pa3/iesieHus: cMeceit 1 11.09 https://m.edsoo.ru/ff0d26¢
a
Ipaxmuueckas paboma Ne 2 «Pazdenenue cmeceli (Ha npumepe bubmorexa LIOK
) . 1 1 17.09 https://m.edsoo.ru/ffod28c
OUUCMKU NOBAPEHHOU CONU)» 8
bubanorexa [JOK
6 ATombl 1 MoseKyiel. CTapTOBast JUarHOCTHKA 1 18.09 https://m.edsoo.ru/ff0d2a6
c
bubnnoreka [IOK
7 XUMUYECKHE dTIEMEHTHI. 3HAKU (CUMBOIIBI) XMMHUYECKUX 1 24.09 httos://m.edsoo ru/ffod2be
3JIEMEHTOB 3
Bbubmmoreka [IOK
8 [IpocTeie U ClOXKHBIE BELIECTBA 1 25.09 https://m.edsoo.ru/ff0d2a6
4
Bbubmmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 01.10 https://m.edsoo.ru/ff0d2d5
0
10 3aK0OH TOCTOSTHCTBA COCTaBa BEIIECTB. XUMUYECKast popMyiia. 1 02.10 Bubimoreka [JOK

BaneHTHOCTh aTOMOB XMMHUYECKHX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae



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

OrHocurenpHas aroMHas Macca. OTHOCUTEIIbHAS MOJICKYJIApHas

bubaunoreka [JOK

11 08.10 https://m.edsoo.ru/ff0d323
Mmacca c
Bbubnnorexa [IOK
12 MaccoBas 1011 XUMHAYECKOI0 JIEMEHTA B COEIUHEHUHT 09.10 https://m.edsoo.ru/ffod350
C
Bbubnunorexa [JOK
13 Komunuectso BemectBa. Moius. MossipHas macca 15.10 https://m.edsoo.ru/ff0d523
0
bubaunorexa [JOK
14 dusnyeckre 1 XUMUYSCKHUE SBJICHUS. XUMHUUYECKas peaKIus 16.10 https://m.edsoo.ru/ff0d37fa
bubanorexa [JOK
15 [Ipu3Haky U ycnoBusi IPOTEKAHUSA XUMUYECKUX PEAKLUI 22.10 https://m.edsoo.ru/ff0d3al
6
bubanorexa [JOK
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. XMMUUYECKUE YPAaBHEHUS 23.10 https://m.edsoo.ru/ff0d3b8
8
bubanoreka [JOK
17 Breruncnenus KOJIMECTBA, MACChI BEWIECTBA O yPABHEHMAM 05.11 https://m.edsoo.ru/ff0d570
XUMHYECKHUX PEaKIIHid 8
18 Knaccudukanms XumMuuecknx peakiuii (CoeTMHEHUS, 06.11 Bbubmmoreka [IOK
pa3noKeHus, 3aMellIeHus, OOMeHa) ' https://m.edsoo.ru/ff0d3f34
Bt bubnnoreka [IOK
19 M. B. JlomoHocoB Y4EHBIH-OHLIKIONEHCT. O6006menue u 1211 htts://m.edsoo r/f0d40c
CUCTeMAaTH3aIHsl 3HAHHUH 4
Koumponvnas paboma Nel no meme «Bewecmea u xumuyeckue bubmmorexa LIOK
20 13.11 https://m.edsoo.ru/ff0d429
peaxkyuuy 0
Bbubmmoreka [IOK
B — . . —
21 0311yX — cMech ra3oB. CocTaB Bo3ayxa. Kuciopoa — snemeHT 19.11 httos://m.edso.ru/Ff0d448
u ipocToe BeriecTBo. O30H o
Du3HUECKHE U XUMUYECKHE CBOMCTBA KMCIOPOa (peaKiuu bubamorexa LOK
22 20.11 https://m.edsoo.ru/ff0d461
okucieHus, ropenue). [Toustue 06 okcugax 4
bubaunorexa [JOK
23 CriocoOsl MmostydeHus: KUCI0po/ia B JIabopaTOpUu U 26.11 https://m.eds0o.r/ff0d497

MPOMBIIIJIICHHOCTH. HpI/IMCHeHI/IC KHucJopoaa

a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d4290
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https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d497a

TennoBoi 23 PeKT XUMUIECKON peaKIuu, TOHITHE O

Bbubnunorexa [JOK

24 TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U SHAOTCPMUYECKUX 27.11 https://m.edsoo.ru/ff0d479
peaKkuusx 0
bubaunoreka [JOK
o5 TornuBo (HedTh, yroas 1 MeTaH). 3arpsi3HEHHE BO3AyXa, 03.12 httos://m.edsoo.ru/foddca
CHOCOOBI ero NMpeA0TBpalleHus a
IIpaxmuueckas paboma Ne 3 no meme «Ilonyuenue u cobuparnue bubamorexa LIOK
26 . 04.12 https://m.edsoo.ru/ff0d4ae
KUCTIOpOOa, U3yueHue e20 C80UCME» 2
L bubmnuotexa LIOK
97 Bogopon — snemeHT u mpoctoe BemecTBo. Haxoxaenue B 10.12 httos://m.edsoo.ru/ffodAdd
pupoje 0
dusnyeckre U XMMUYECKHE CBOICTBa Bogopoaa. Ilpumenenue Bubmorexa LIOK
28 11.12 https://m.edsoo.ru/ff0d4dd
BOJOpOa 0
bubanorexa [JOK
29 [ToHsITHE O KUCIOTAX U COJSAX 17.12 https://m.edsoo.ru/ff0d50d
2
bubanorexa [JOK
30 CriocoOblI ostyyeHust BOAOPOia B J1aOOpaToOpuu 18.12 https://m.edsoo.ru/ffod4dd
0
Ilpakmuyeckasn paboma Ne 4 no meme «Ilonyuenue u cobupanue bubmoreka LIOK
31 . 24.12 _
8000p00a, uzyuenue e20 CeOLUCNE» https://m.edsoo.ru/ff0d4f42
bubanorexa [JOK
32 Mounsipabiii 00BEM ra3oB. 3akoH ABOrajpo 25.12 https://m.edsoo.ru/ff0d542
€
.. bubanorexa [JOK
33 Brruucnenus o6bma, KoJIMyecTBa BEILECTBA Ta3a 10 €ro 1401 httos://m.edsoo ru/ffod55a
M3BECTHOMY KOJIMYECTBY BEIIECTBA WA 00BEMY 0
Bbruncnenus 005EMOB ra30B [0 YPABHEHUIO PEAKIIUH HA OCHOBE bubmmorexa [IOK
34 N . 15.01 https://m.edsoo.ru/ff0d570
3aKOHa 0OBEMHBIX OTHOIICHHH T'a30B 8
Bbubmmoreka [IOK
35 dusnyeckue 1 XUMUYECKHE CBOMCTBA BOJEI 21.01 https://m.edsoo.ru/ff0d587
a
bubnuorexa [TOK
36 CoctaB ocHoBanwii. [ToHsiTrie 06 HHAMKATOpaX 22.01 https://m.edsoo.ru/ff0d59e

2
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Bopna kak pactBoputens. HacblieHHbIE 1 HEHACBILLICHHBIE

bubaunoreka [JOK

37 28.01 https://m.edsoo.ru/ffod5b4
pacTtBopbl. MaccoBas 0115l BEIIeCTBa B pacTBOpE 0
Ilpakmuueckas paboma Ne 5 no meme «lIpucomosnenue Bu6nuoreka [JOK
38 pPacmeopos ¢ onpedeiéHHol MAccosoll 00ell pacmeopEéHHO20 29.01 https://m.edsoo.ru/ffod5eb
seuecmeay a
Konmponvnas paboma Ne2 no meme «Kuciopoo. Booopoo. bubamorexa LIOK
39 04.02 https://m.edsoo.ru/ff0d634
Booa» 2
bubanorexa [JOK
40 Oxcuapl: cocTas, KaccUpUKaIHs, HOMEHKIIATypa 05.02 https://m.edsoo.ru/ff0d664
€
o bubaunoreka [JOK
a1 [TonydyeHnue U XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 11.02 httos://m.edsoo ru/ff0d664
aM(pOTEPHBIX OKCHJIOB o
bubanorexa [JOK
42 OcHoBaHus: cOCTaB, KJIacCU(UKAIMsI, HOMEHKJIATypa 12.02 https://m.edsoo.ru/ff0d67c
a
bubanorexa [JOK
43 [TonydyeHune 1 XuMHUECKHE CBOMCTBA OCHOBAHUI 18.02 https://m.edsoo.ru/ff0d67c
a
) bubnnoreka [IOK
44 Kucnotsl: coctaB, kiaccudukanus, HOMEHKIATypa 19.02 https://m.edsoo.ru/ffodfee?
. bubnnoreka [IOK
45 [Tonyyenue u XMMHUYECKHE CBONCTBA KUCIIOT 25.02 https://m.edsoo.ru/ffodfee?
) bubanorexa [JOK
16 Comu (Cpe,I[HI/Ie).UHOMeHKJ'IaTypa, COCOOBI OTYYEeHHUS, 26.02 httos://m.edsoo.ru/00ad947
XUMHYECKHE CBOMCTBA 4
Ilpakmuueckas paboma Ne 6. Pewenue sxcnepumeHmaibHulx Bu6moreka IIOK
47 3a0au no meme « OCHOBHbIE KNACCHI HEOP2AHUYECKUX 04.03 https://m.edso0.ru/00ad9b7
COCOUHEHULL» c
[eHeTHYECKas CBA3L MEXKY KJIACCAMU HEOPTaHMIECKUX bubimorexa LIOK
48 . 05.03 https://m.edso00.ru/00ad9a5
COCTUHEHU I 0
Bbubaunorexa [JOK
49 O06001IeHre U cucTeMaTU3alus 3HaHUN 11.03 https://m.edso00.ru/00ad9ch

2
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Koumponvnas paboma Ne3 no meme "Ocnognobie knaccoi

bubaunoreka [JOK

50 o 12.03 https://m.edsoo.ru/00ad9el
Heop2aHuyecKux coeOuHeHutl a
Bbubnnorexa [IOK
IT .
51 €pBbIE TIOMBITKU KIacCH(DHUKAITNI XUMUIECKHIX JJIEMEHTOB 18.03 httos://m.edsoo.ru/00adoff
[TonsiTHe O TpyIIax CXOIHBIX AJIEMEHTOB a
[Nepuonnueckuii 3akoH 1 [lepuoanyeckas cCHCTEMa XMMUYECKHX bubmorexa LIOK
52 19.03 https://m.edso0.ru/00ada52
anemeHToB /1. I. Menaeneena c
bubaunorexa [JOK
53 [lepuropl, TPYIIIbI, MOATPYIIIBI 25.03 https://m.edso0.ru/00ada52
c
bubanorexa [JOK
54 Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Torbl 26.03 https://m.edsoo.ru/00ada34
2
CTPO bubanoreka [JOK
55 TPOCHUE EKTPOHHBIX 000JI04EK aTOMOB 3JIEMEHTOB 08.04 httos://m.edsoo.ru/00adach
[Tepuonnueckon cucremsl /. 1. Menneneesa c
XapaKkTepucTHKA XUMUYECKOTO 3JIEMEHTA T10 €r0 II0JI0KEHHIO B bubimorexa LIOK
56 . 09.04 https://m.edso00.ru/00ada82
[Tepuonnueckoit cucreme /[. 1. Menaeneesa 4
3nauenue [eproanyecKoro 3aKoHa Uil Pa3sBUTHS HAYKH U 1504  bubmorexa [IOK
57-58 Aan https://m.edsoo.ru/00ada96
npaktuku. J[. 1. MenaeneeB — yu€Hblii, eAaror u rpak JaHuH 16.04 e
bubanorexa [JOK
Kontponbsa ° .
59 OHTpOIIbHas pabora Nod 1o TeMe «Crpoerue atoma 22.04 https://m.edso0.ru/00adb48
Xumnueckas cBsi3by» / Beepoccuiickas mpoBepoyHasi padbora 6
bubanorexa [JOK
60 DNEeKTPOOTPUIIATETLHOCTh ATOMOB XUMUUYECKHUX JIEMEHTOB 23.04 https://m.edsoo.ru/00adaab
8
bubaunorexa [JOK
61 HNonnas xumuyeckas cBs3b 29.04 https://m.edsoo.ru/00adac3
4
Bbubmmoreka [IOK
62 KoBaneHnTHas nonsipHasi XUMAYECKas CBA3b 30.04 https://m.edsoo.ru/00adaab
8
bubnuorexa [TOK
63 KoBaneHTHas HenossspHas XUMU4ecKasi CBSI3b 06.05 https://m.edsoo.ru/00adaab

8
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https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
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bubaunoreka [JOK

64 CreneHb OKHCICHUS 1 07.05 https://m.edsoo.ru/00adae2
8
Bbubnnorexa [IOK
65 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1 13.05 https://m.edsoo.ru/00adb07
6
Bbubnunorexa [JOK
66 OKHCIUTETN U BOCCTAHOBUTEIN 1 14.05 https://m.edsoo.ru/00adb07
6
O6o01eHne 1 cucTeMaTu3anust 3HaHui mo reme «CTpoeHune bubmorexa LIOK
67 1 20.05 https://m.edsoo.ru/00ad9ch
aroMa. XUMHYeCKasl CBI3bY 2
bubanorexa [JOK
68 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 21.05 https://m.edsoo.ru/ff0d61c
6
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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9 KJIACC

KoaudecTBO 4acoB

Ne Jara DJIeKTPOHHBIE NU(POBLIE
h Tema ypoka Kontpo | [IlpakTnu u3yuyeH  0o0pa3oBaTebLHbIE
H/H Bceero JIbHBIE €CKHe us pecypcehl
padoThI padoThI
1 [Tepuoanueckuit 3axoH. [lepuonnueckas cucrema 1 03.09 Bu6inorexa [JOK
XUMHUUeckux 31neMenTos /1. . Menneneesa ' https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMUYECKUX 1 04.09 Bu6mmorexa [JOK
AJIEMEHTOB MEPBBIX TPEX NMEPHOJIOB ' https://m.edsoo.ru/00adb6b6
bubamorexa [JOK
3 Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB 1 10.09 https://m.eds0o.ru/00adb7e2
4 Bunpl XuMH4uecKoil CBS3U U THUIIEI KpUCTAJUINYCCKUX 1 11.09 bubanoreka [JOK
peEToK ' https://m.edsoo.ru/00adbac6
5 Koumponvnas paboma Nel no meme «Iloemopenue u 1 1 17.09
yenybnenue 3HaHull OCHOBHBIX pazdenos Kypca 8 knaccay '
6 Kitaccupukanust XUMHUYECKHX PEaKIHid 10 Pa3TUIHBIM 1 18.09 BuGmuorexa [IOK
MpHU3HAKaM ' https://m.edsoo.ru/00adbch0
v ITonsATHE O CKOPOCTH XUMHUYECKOU peakuuu. [lonsatue o 1 24.09 Bub6nnoreka [IOK
TOMOTEHHBIX M T€TEPOTCHHBIX PEAKIIHIX ' https://m.edsoo.ru/00adbe9a
ITonsTHE 0 XMMUYECKOM paBHOBeCHU. DaKTOPBI, BIUAIOLINE
8 Ha CKOPOCTh XUMUYECKOW PEAKINH U TTOJIOKECHUE 1 25.09 bubamorexa LIOK
p peakn ' https://m.edsoo.ru/00adc28c
XAMHUYECKOIO pPaBHOBECHS
bubnnorexa [IOK
9 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH 1 01.10 https://m.edsoo.ru/00adcade
10 Teopust anexkTpoauTrueckoi qucconnanuu. CHIbHBIE U 1 02.10 Bubnuoreka IJOK
cJ1a0ble IIEKTPOITUTHI ' https://m.edsoo.ru/00adcd68
. bubaunorexa [IOK
11 Honnble ypaBHEHUS peakMii 1 08.10 hitps://m.edsoo.ru/00add448
12 XHUMHUYECKHE CBOMCTBA KMCIIOT U OCHOBAHUI B CBETE 1 09.10 Bubanoreka [IOK
IPEICTaBICHUIN 00 DIIEKTPOIUTHIECKON AUCCOIMALIMN ' https://m.edsoo.ru/00add5d8
13 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 1 15.10 Bbubamoreka LIOK

BHCKTpOHHTH‘{CCKOﬁ JAucCCoanun

https://m.edsoo.ru/00add8b2
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bubaunorexa [JOK

14 [onsarue o ruaponuse conent 16.10 https://m.edsoo.ru/00add9d4
. Bbubnnorexa [JOK
15 O060011IeHne U cUCcTeMaTU3alus 3HAaHUN 22.10 https://m.edsoo.ru/00addd12
Ipakxmuueckas paboma Ne 1. « Pewienue Bubmmorexa [IOK
16 23.10 httos: f
OKCNEPUMEHMANLHBIX 3A0aY» ttps://m.edsoo.ru/00addbfa
Konmponvnas paboma Ne2 no meme «dnexmporumuyeckas Bub6inorexa [JOK
ouccoyuayus. Xumuueckue peakyuu  pacmeopax» ttps://m.edsoo.ru/00addecO
18 OO6m1as XxapakTepUCTUKA TaJIOTeHOB. XUMHUUECKHE CBOMCTBA 06.11 Bubmmnoreka [JOK
Ha IpUMepe XJiopa ' https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. ConsiHas KUCIIOTa, XMMUYECKHE CBOMCTBRA, 12.11 Bubnmoteka [JOK
MOJIy4eHHUE, MPUMEHEHUE ' https://m.edsoo.ru/00ade104
Ipaxmuueckas paboma Ne 2 no meme «llonyuenue consanou Bu6nuoreka [JOK
20 5 V] 1311 https://m.ed /00ade348
KUCTIOMbl, U3yYeHue ee C60UCME» ps://m.edsoo.ru/Vvade
21 Brluncnenus 1o ypaBHEHHUSIM XUMHUYECKUX PEAKIMM, €CIIU 19.11 bubmuoreka LIOK
OJIUH U3 PEarcHTOB J1aH B N30LITKE ! https://m.edso0.ru/00ade488
bubnnorexa [IOK
22 OO0mas xapakrepucTika 371eMeHToB VIA-rpymmbt 20.11 https://m.edsoo.ru/00ade64a
23 AnnotponHsle Monudukanuu cepbl. HaxoxaeHue cepsl u eé 26.11 Bu6nuorexa [IOK
COEJIMHEHHH B IPUpO/Ie. XMMHUUYECKHE CBONCTBA CEpPhI ' https://m.edso0.ru/00ade64a
24 CepoBoniopo1, cTpoeHue, GU3nIecKue 1 XUMHUYECKUe 2711 Bubnuoreka [JOK
CBOMCTBA ' https://m.edso0.ru/00ade802
Oxcunsl cepol. CepHast KHCIOTa, (U3HMUECKHUE U XUMUYECKUE Bubnuoreka [JOK
25 . 03.12 httos:
CBOMCTBA, TPUMEHEHHE ps://m.edso0.ru/00adea28
XUMHYECKUE PEAKINH, JIKAIUE B OCHOBE MPOMBIIIIEHHOTO
26 croco0a Moy4eHUs CEpHON KUCTOThI. XUMUYECKOE 04.12 Bubmmorexa [IOK
y4 PHO : ' https://m.edsoo.ru/00adec8a
3arpsi3HEHNE OKPYXKAIOUIEi cpeibl COETMHEHUSIMU CEPhI
27 B o 10.12 Bubmorexa [IOK
BIYMCJIEHHE MAaCCOBOM J0JIH BBIXOJa MPOAYKTa pEaKIIUU . https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTHKa 3JeMeHTOB VA-Tpynnbl. A30T,
Bbubnuoreka [IOK
28 pacrpocTpaHeHHe B pUpojie, PU3NUECKUe U XUMUYECKHE 11.12

CBOWCTBA

https://m.edsoo.ru/00adeea6



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

29 AmMMuak, ero pu3nYecKue U XUMUIECKHUE CBOWCTBA, 17.12 bubnuoreka [TOK
IIOJIyYECHUE U IPUMEHEHNE ' https://m.edsoo.ru/00adf004
30 IHpaxmuyeckas paboma Ne 3 no meme «llonyuenue 18.12 bubnuotexa LIOK
aMMUaKa, uzyyeHue e2o céolicmey ' https://m.edso0.ru/00adf180
. o bubaunorexa [JOK
31 A30THas KUCI0Ta, €€ GU3NIECKHUe U XMMHUYECKHUE CBOMCTBA 24.12 https://m.eds00.ru/00adf306
Hcrnonb30BaHMEe HUTPATOB M COJICH aMMOHUS B KQ4eCTBE
32 MHUHEpaJIbHBIX yI00pCHHI. XMMUYCCKOE 3arpsI3HCHUE 25.12 bubamorexa LIOK
p N yAoOp : p ' https://m.edsoo.ru/00adf518
OKpYKarolllel Cpeibl COeIMHEHUSIMHU a30Ta
33 ®ochop. Oxcun bhocdopa (V) u pochopnas kucnora, 14.01 Bu6muorexa [JOK
(u3HYECKUE ¥ XUMUYECKHE CBOMCTBA, MOTyYEHHE ' https://m.eds00.ru/00adf68a
34 Hcnonb3oBanue hochaToB B KAUECTBE MUHEPATHHBIX 15.01 bubnuotexa LIOK
yIno0peHwii. 3arps3HeHne IPUPOIHON cpeibl hocharamMu ' https://m.edso0.ru/00adfc20
35 Yrnepon, pacnpocTpaHeHue B IpUpoJie, GU3NIECKUue U 21.01 Bu6muoreka [JOK
XUMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00adfd9c
Oxkcuppl yriaepoaa, ux pu3ndeckue U XUMHUIECKHE CBOMCTBA.
36 DKOJIOTHYECKHUE TTPOOIIEMBI, CBSI3aHHBIC C OKCHJIOM yTiIepoja 22.01 bubamorexa LIOK
(V) p ’ yriep ' https://m.edsoo.ru/00adfebe
. Bubmmorexa [IOK
37 YronapHas KUCIIOTa B €€ COTTN 28.01 https://m.eds0o.ru/00ae006¢
Ilpakmuueckas paboma Ne 4 no meme "llonyuenue
38 2nekucio2o 2aza. Kauecmeennas peaxyus na kapoonam- 29.01 Bubmmorexa IOK
yerer : p P ' https://m.eds00.ru/00ae027e
UOH
39 [TepBoHaYaIbHBIC MOHATHS 00 OPraHWMYECKUX BEIIECTBAX KaK 04.02 Bubnuoreka [TOK
0 COEIMHEHUIX yr_]]epoﬂa ' https://m.EdSOO.rU/0039054e
. Bu6mmorexa [IOK
40 Kpemnuii u ero coennuenus 05.02 hitps://m.eds00.ru/00ae080a
Ilpaxmuyeckas paboma Ne 5. Pewenue
41 9KCNEePUMEHMANbHBIX 3a0a4 no meme «Baxcuetiuue 11.02 bubamorexa LIOK
P ' https://m.edsoo.ru/00ae0bf2
HeMemainivl U UX COeOUHEHUS)
42 Koumponvnas paboma Ne3 no meme «Baocneuuiue 12.02 Bu6muorexa [JOK

HeMemanivl U uUx COCOUHEeHUsLY

https://m.edso0.ru/00ae0el8
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O6ma;1 XapaKTCPUCTHKA XUMHUYCCKUX DJIEMECHTOB —
MeTaJUIOB. MeTauinueckas CBSI3b U METalIndecKast

bubaunorexa [JOK

43 . o 18.02 _
KpucTayunaeckas pemeérka. dusnyeckue cBoWcTBa https://m.edso0.ru/00ae103e
METaJLJIOB
44 XUMHYECKUE CBOMCTBA METAIOB. DJIEKTPOXUMUUYECKUN DS 19.02 BuGmuorexa LIOK
HaNpsHKEHUH METAILIIOB ' https://m.edsoo.ru/00ae1156
OO6mue cnocoOs! momydeHus MeTamuioB. CIuTaBsl.
45 BrrunciieHus 1o ypaBHEHHSIM XUMHYECKUX PEAKIUi, eCau 25.02 Brbmmorexa LIOK
yp peakiu, ' https://m.edsoo0.ru/00ae1156
OJIMH U3 PEareHTOB COJICPKUT IPUMECH
bubanorexka [JOK
46 [ToHsiTHE O KOPPO3UU METAJLIOB 26.02 https://m.eds0o.ru/00ae1278
bubanorexka [JOK
47 Ilenounble MeTabI 04.03 https://m.edsoo.ru/00ae14b2
bubamorexa [TOK
48 OKCHJIBI ¥ THIPOKCHIBI HATPHS M KaTUsI 05.03 https://m.edsoo.ru/00ae14b2
49 111 _ . o 11.03 bubamorexa [TOK
€JI0YHO3EMEIIbHbIE METAJUIbI — KAJIbI[UI 1 MarHHi : https://m.eds0o.ru/00ae15e8
. Bubnuorexa IIOK
50 Baxnelnme coenMHEHNS KaJIbIIUI 12.03 https://m.eds00.ru/00ae15e8
51 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 18.03
. " bubnuorexa [IOK
52 JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHUS 19.03 https://m.eds00.ru/00ae 1886
53 Ilpakmuueckas paboma Ne 6 no meme "Kécmxocmuv 60061 u 2503 Bu6nuorexa [IOK
Mmemoowl eé YCMpaHeHust " ) https://m.edsoo.ru/00aelae8
. bubarorexa [JOK
54 AIIOMAHNH 26.03 https://m.edsoo.ru/00aelc64
. bubamoreka [JOK
55 AmMoTepHbIe CBOMCTBA OKCHIA U TUIPOKCHIA 08.04 https://m.eds0o.ru/00aelc64
Bbubnuoreka [IOK
56 Keneso 09.04 https://m.edsoo0.ru/00ae1d86
57 Oxcupl, ruapokcust u cou xenesa (1) u sxenesa (1) 15.04 bubamorexa LIOK
> p ' https://m.edsoo.ru/00ae35e6
58 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI 16.04
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

Ipaxmuueckas paboma Ne 7. Pewenue

Bbubnnorexa [JOK

59 IKCNEPUMEHMANILHBIX 3a0ay no meme « Basxcuetiwue 1 22.04 https://m.eds0o.ru/00ae3des
Memaibl U Ux COeOUHeHUs»
Brerunciienus no ypaBHEHUAM XUMAYECKUX PEAKIIUM, €CITH
60 OJIMH U3 PEarcHTOB JaH B U30BITKE WK COACPIKUT IIPUMECH 1 23.04 Brbmmorexa LIOK
A p A N ACP p : ' https://m.edsoo.ru/00ae1750
Brrumncienus MaccoBOM T0IM BbIXOJa POAYKTa PEaKIun
61 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 29.04
Konmponvnas paboma Noe4 no meme « Badicneiiuue
62 1 30.04
Memaibl U UX COeOUHEHUS»
63 BemiectBa 1 MmaTepuaibl B IOBCEIHEBHOM KU3HU YEI0OBEKA 1 06.05 Brbmmorexa LIOK
i p A 1 : https://m.eds00.ru/00ae3f50
. bubamorexa [JOK
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl 1 07.05 https://m.edsoo.ru/00ae4270
bubanoreka [JOK
65 Ponp XxuMuu B pelieHnH SKOJOTHYECKHUX MTPoOIemM 1 13.05 https://m.eds00.ru/00ae4270
o bubanorexka [JOK
66 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1 14.05 https://m.eds0o.ru/00ae0d0a
. bubarorexa [JOK
67 O00011eHNe U cCUCTEMaTU3ALNS 3HAHUI 1 20.05 https://m.eds00.ru/00adh33c
. bubarorexa [IOK
68 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 21.05 https://m.edsoo.ru/00adgch?
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

IIo Teme: ((HCpBOHaLIaJIBHI)IG XUMHNYCCKHUEC ITIOHATHA»

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJ1a, XWMHUYECKUH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAsA), BaJEHTHOCTb,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJISIpHas Macca, KOJHYeCTBO
BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JI0Ji1 XMMHYECKOTO
JJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHYECKas peaKkius,
KIacCUPUKALMS  peaklMil: peakiuu  COCAMHEHUs, PeaKIuu
pa3noXKeHUsl, peakuy 3aMelIeHHs, peaklud OOMEHa, HK30- H
SHJOTEPMUUYECKHE PEaAKIMH, TeTIOBOM 3((EKT peakiuu, pacTBop,
MaccoBas JI0JIsI BEIECTBA (MPOIEHTHAs KOHIICHTPALIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH 1
IMPUMCHATH 5THU TOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaH_(eHI/Iﬁ

13

1.4

1.5

WCIOJIb30BaTh XUMUYECKYIO CUMBOIUKY JUIsl COCTaBICHUS (OPMYI
BEIIECTB U YPAaBHECHUN XUMHYECKUX PEAKIUN

PaCKpbIBATH CMBICII 3aKOHOB COXpaHCHHUA MacCChbl BCUICCTB,
IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO YYE€HHs, 3aKOHa
ABorazipo

ONpeaAciATb  BAJICHTHOCTHL AaTOMOB  3JICMCHTOB B 6I/IHapHBIX
COCOINMHCHUAX

1.6

1.7

1.8

KJaccu(UIUpPOBaTh XUMHYECKUE PEAKUUU (IO YUCIY M COCTaBY
Y4acTBYIOUIUX B PEAKIIMH BEIIECTB, M0 TEINIOBOMY 3D (HEKTY)
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJIAPHYIO MacChl
BEIIECTB

BBIYUCIISITH MAacCOBYIO JIOTI0 XHMMHYECKOTO 3JIEMEHTa 1Mo (Gopmyrie
COEIMHEHMUS,

1.9

BBIYUCIIATE MACCOBYIO JOJIIO BCIICCTBA B PACTBOPE

1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIE METO/IbI TO3HAHUS — HAOTIOACHHE,
W3MEPEHHE, MOJICTUPOBAHKUE, OKCIEPUMEHT  (peajdbHBIl |
MBICJICHHBIN )

ITo Teme: «BaxHennme npeIcTaBUTENId HEOPraHUYECKUX BEILECTB)

2.1

PaCKpbrIBaTb CMBIC]I OCHOBHBIX XHUMHWYCCKHUX MMOHSTHM: OKCHJI,
KHCJI0Ta, OCHOBAHUC, COJIb

2.2

OMPCACIIATh MMPUHAAJIICIKHOCTD BCIICCTB K OHpC,Z[GJIéHHOMy KJI1accy
coeTMHEeHHH 1o popmyiam

2.3

KJ1acCU(UIIMPOBATh HEOPTaHUYECKUE BEIIECTBA




2.4

2.5

2.6

2.7

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMMOATBCPIKAAA OIMMMCAHUC ITPpUMEpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHMMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHUYECKUX
IIPEBPALICHUMI B PA3JIMYHBIX YCIOBUAIX

CIIEI0BAaTh IIpaBHJIaM IIOJIb30BAaHUSA XUMHUYECKOM IIOCYAOH U
1a00paTOpHBIM 00OpPYJOBAHUEM, a TAK)Ke MpaBUiIaM OOpallEeHUs C
BELIECTBAMH B COOTBETCTBHUM C MHCTPYKLMSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO HOJIYYEHUIO U COOMPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOPOJA M KUCIOPOJA), IPUTOTOBIECHUIO
pacTBOpPOB C OIpeaeIEHHOW MaccoBOM JloJeil pacTBOPEHHOTO
BELIECTBA, NIAHUPOBATh U MPOBOJUTH XMMUUYECKUE IKCIIEPUMEHTHI
[I0 PAcrO3HAaBaHUIO PACTBOPOB ILENOYEH U KHUCIOT C IMOMOILBIO
WHAUKATOPOB (JTaKMYC, (EeHOIPTATICHH, METUIIOPAHXK U APYTHUE)

IIPOBOJIUTH PACYETHI II0 YPABHEHUIO XMMUYECKOM pEeaKIuU

IIo teme: «llepmomnueckuii 3akoH u Ilepuonmueckas cucrema
xumnueckux snemeHtoB [[. M. Mengeneea. CTpoeHue aTOMOB.
Xumnyeckas cBsi3b. OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUH: PO aTOMa,
ANEKTPOHHBIA CJIOM aToMa, aTroMHas oOpOuTalb, Paguyc aTroMma,
XUMUYECKas CBA3b, MOJSApPHAs M HENOJSApHas KOBAJICHTHAs CBs3b,
JJIEKTPOOTPULIATEIILHOCTE, HWOHHAs CBA3b, WOH, KATHOH, AaHWOH,
CTEIIEHb OKUCIICHUS

3.2

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKHUC 3JICMCHTEI

3.3

3.4

OIMCBIBATh U XapaKTepu30BaTh TabanuHyto hopmy Ileproanueckoit
CHCTEMBl XMMHUYECKHX DJIEMEHTOB: pa3jnyaTh IMOHSTHS «TJIaBHAS
noarpynna (Arpynma)» u «mobounas mnoarpynmna (brpymnma)y,
«MaJble» U «OO0NbIINEe)» EPUOIBI

packpsiBaTh cMbica I[lepmoamdeckoro 3akona /.M. Menneneesa:
JEMOHCTPUPOBaTh I[OHMMAHME NEPUOAUYECKON  3aBUCHUMOCTH
CBOMWCTB XUMHNYECKUX DJIEMEHTOB oT ux IIOJIOKCHU S B
IIepuonnueckoii cucreme

3.5

3.6

COOTHOCUTh  O0O3HAuUEHHUs, KOTOpble UMEIOTCS B  TabmuIe
«Ilepuognyeckas  cucreMa  XuMuU4deckux  dnemeHToB  J[.H.
MenzeneeBa» C YHUCIOBBIMU XAPAKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3apsAn sjapa, OOIee YHuCiIo
AJIEKTPOHOB U paclpeaeNieHue UX 0 AIEKTPOHHBIM CIIOSIM)

ONpeaAcIATb  CTCIICHb  OKHCJICHHUA  JJICMCHTOB B 6I/IHapHI)IX
COCOINMHCHUAX

3.7

OTIPEACIATh BHUJl XUMHUYECKOW CBS3M (KOBAJICHTHAs W WOHHAS) B
HEOPraHUYECKUX COCAUHEHUSX

9 KJIACC




Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

Ilo Teme: «BeniecTBo 1 XUMHYECKast peakuus»

11

PacKpbIBaTh CMBICI OCHOBHBIX XHMMHYECKHX MOHSTHH: PacTBOD,
AJIEKTPOJIMTHI, HEAIEKTPOJIUTHI, HIIEKTPOIUTHUECKAs AUCCOLMAIMS,
peaKknuy MOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTumblie u HEoOpaTHUMbIE peaxuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIHBIC peakIu, OKHCJIUTEIb,
BOCCTAHOBUTEINIb, OKHCIEHUE U BOCCTAHOBJIECHHUE, aJUIOTPOIHS,
amdoTepHOCTh, XHMMHUYECKas CBA3b (KOBAJICHTHAs, HOHHAas,
MeTaJUIn4YecKas), KpPUCTAUTNYeCKas pemeéTKka, CIUIaBbl, CKOPOCTb
XMMHYECKON peaKiuu

1.2

13

14
1.5

WIUTIIOCTPUPOBATE B3aUMOCBA3b OCHOBHLIX XHUMHUUYCCKUX MMOHATHN H
IMPHUMCHATH OTHU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaHIGHI/If/'I

COCTABJISITh YPaBHEHHUS HJICKTPOJIUTUUYECKON HUCCOIMAIIN KUCTIOT,
mienodeld U coJied, MOJIHbIE M COKpAIIEHHBIE ypaBHEHUS peakiuil
HOHHOI0 0OMeHa

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINN
MOCPEICTBOM COCTABJICHUS JICKTPOHHOr0 OajaHca 3THX PeaKIuii
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMUYECKOMN peaKInu

ITo Temam: «Hemeramisl m MX coeaWHEHHA» U «MeTalmnbl U HX
COCITUHEHHUS

2.1

2.2

XapakTepu3oBaTh  (OomMCHIBaTH) oOmmMe W crnenuduyueckue
XUMHUYECKHUE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPKAas
OMMCaHWE TPUMEpPAMH MOJEKYIAPHBIX M HWOHHBIX ypaBHEHHI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUN

COCTAaBJIATH YPABHCHU A peaKHI/Iﬁ, MOATBCPKAAIOIUX CYIHICCTBOBAHUEC
TeHETHYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

2.4

2.5

MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXXHOCTHU ITPOTEKAHUSA XUMUYECKUX NPEBPAILECHUN B PA3JIMYHbBIX
YCIIOBHSIX

CIeAOBaTh IMpaBWUaM IMOJb30BAHUS XHUMHUYECKOW TOCYI0H U
nmabopaTOpHBIM 000pPYJOBAHUEM, a TaK)Xe MpaBUIIaM OOpalleHHs C
BELIECTBAMH B COOTBETCTBUU C HHCTPYKIHMSMH IO BBIIOJHEHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB MO MOJYYEHUIO U COOMPAHHIO
ra3o00pa3HbIX BEIIECTB (AMMHaKa U YIIIEKUCIIOro ra3a)

HpOBO}II/ITL peaKI_[I/II/I, nonTBepmnafoume KaquTBeHHBIﬁ COCTaB
pPa3MUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XIIOPHU-,
Opomun, womun, kapOoHat, Qocdar, cumukar, cyiabdar,
TUIPOKCUJIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAaHHMUCCKUX BEIICCTB

ITo Teme: «XuMHS 1 OKpYKaroIasi cpenay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMUueckux moHatuil: [TIJIK
BEILIECTBA; KOPPO3HUsI METAIIJIOB

3.2

MPUMEHITh OCHOBHBIC OIEpAIldU MBICIUTEIIBHON JIEATEITBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHUE, 0000IIeHue, CUCTEeMAaTHU3AIIHIO,
BBISIBJICHHEC TPUYMHHO-CICACTBEHHBIX CBS3CH — I M3ydeHUS




CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIUH; €CTECTBEHHOHAYYHbBIC
METOABl TMO3HAHUA — HAONIOJIEHHE, M3MEpPEHHEe, MOJEIMPOBAHUE,
AKCIIEPUMEHT (pEaIbHBIA U MBICIICHHBIN )



IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KVIACC

Koxa
1

11

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA
HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHA

IIpenmer xumun. Ponp XUMUM B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BEILIECTB

[onsaTue o MmeTomax mo3HaHus B XuMuK. Yncteie BemecTBa u cMecu. CriocoObl
paszeneHus cMecen

1.3

ATOMEBI U MOJICKYJIBI. Xumudeckue djeMeHThl. CHMBOJIBI XHMHUYECKHX
JJICMCHTOB. HpOCTbIe M CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’ICKy.]'IﬂpHOC Y4YCHHUC

14

1.5

1.6

XuMuueckas (1)OpMy.]'Ia. BajleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocutenpHas aTOMHas Mmacca.
OTHOCHUTENLHAA MOJICKYJISIpHast Macca. MaccoBasgs 7071 XHMHUYECKOTO
9JICMCHTa B COCJMHCHHUHN

KonnuectBo BemectBa. Moisib. MonsipHass macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M YHUCIA CTPYKTYpHBIX €IMHHUII BemiecTBa. Pacuérel mo dopmynam
XUMHNYCCKUX COGI[I/IHGHI/Iﬁ

Ou3nyecKkue W XUMUYECKHE SBIICHUS. XUMHUSCKAs PEAKIUsI M €€ MPHU3HAKH.
3aKOH  COXpaHEHHS  MacCchl  BemlecTB.  XHMMHYECKHE  ypaBHEHHUS.
Kiaccupukanmss XUMHUYECKUX  peaknuid  (COSAMHEHHUS,  PAa3JIOKCHUS,
3aMeleHus, oOMeHa)

1.7

XVMMHUYECKUH DJKCIIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOM IOCYAOH, C
npaBujIaMu paboTHI B JabopaToOpuu U mpuéMamMu oOpamieHus ¢ J1abopaTopHbIM
0o0opyIOBaHUEM, M3YYEHHE W ONHUCaHHE (PU3MUECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BEIIECTB, HaOmioAeHHe (u3nueckux (IUIaBieHUE BOCKA,
TasHUE JIb/1a, paCTHUpaHKe caxapa B CTYIKE, KUIIEHHE U KOHJIEHCAIHsI BOAbI) U
XUMHYECKHX (TOpeHHE CBEYM, [POKAIMBAHME MEIHOM IPOBOJIOKH,
B3aUMOJICIICTBHE MeNla C KHUCJIOTOW) sIBIEHUH, HaOJI0JeHHWE M ONMCaHHE
NPU3HAKOB TMPOTEKaHWA XHMHUYECKHUX peakluil (pasnokeHue caxapa,
B3aMMOJICIICTBHE CEpPHOM KHUCJIOTHI C XJIOpPUAOM Oapusi, pas3lioKeHHe
ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOJIEIICTBHE JKele3a ¢ pacCTBOPOM
conu meau(ll), usyuenue cnoco6oB pa3aeneHus cMecei (C TOMOIIbI0 MAaTHHTA,
¢bunbTpoBaHKe, BhIIApUBaHUE, NUCTUILIALUSA, XpoMaTorpadus), MpoBeeHUE
OYUCTKM TOBAPEHHON CcONM, HaOJIOJeHHEe M ONHMCaHUE pPe3yJbTaToB
MIPOBEJCHUS OIbITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3/JTaHUE
MoJieneil MoJIeKyI (IapOCTEePIKHEBBIX )

2.1

Baxxnelmye npencraBuTeNn HEOPraHMYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — sjaeMeHT u mpocToe
BelecTBo. HaxoxaeHne Kuciopoaa B mpupoje, GU3NIECKue U XUMHUECKUE
cBoricTBa (peakiuu ropenns). Okcunpl. [Ipumenenne kucimopoaa. CriocoOs
MOJy4EeHUsI KHUCIOpOAa B J1a0OpaTopuu M MpOMBINUIEHHOCTH. Kpyroopor
Kucaopoja B mpupojie. O30H — ayioTpornHas Mo uKalys KUCIopoia




2.2

TermoBoil 3dekT XuMUYecKol peakIuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M 3HAOTEPMHUUYECKHE peakluu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE
BO3/lyXa, YCHJIEHHE NapHUKOBOT0 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOSI

2.3

Bonopon — snemeHT u mpocToe BemiecTBo. Haxoxmenue Bogopoja B MPHUPOIE,
GU3MUECKHe W XUMHYECKHE CBOWCTBA, MPHUMEHEHHE, CIIOCOOBI TOTYyYeHUS.
Kuciaote! u comu

2.4

Monsipablii 00BEM razoB. PacuéTel 0 XUMHUYECKUM YpPaBHEHHSIM

2.5

2.6

®dusznyeckue cBoiicTBa BoAbl. Boga kak pactBoputenb. PacTBOpHI.
Hacepimiennbie 1 HeHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass 10Ji1 BelmiecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Posib pacTBOpoB B MpUpPOJE U B KU3HU yenoBeka. KpyroBopot
BOJIbI B TMIpUpOAE. 3arps3HEHHE MNPUPOJAHBIX BoA. OXpaHa M OYUCTKA
MIPUPOHBIX BOJT

Kiaccupukanus Heopranmdeckux coeauHenmin. Oxcuabl. Kiaccudukarus
OKCHJIOB: coJieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U
HecosieoOpaszyronie. Homenkinarypa okcuaoB. Ou3HUeCKUE U XUMUUYECKHE
cBoiicTBa okcuoB. [lonydyeHne okcuaoB

2.7

2.8

2.9

OcnoBanms. Kiaccudukanus ocCHOBaHMIA: IMIENOYM W HEPACTBOPHUMEIC
ocHoBaHus. Homenknatypa ocHoBaHuil. @U3nUYeCKHe U XUMHUECKUE CBOMCTBA
ocHoBaHui. [losrydenne ocHOBaHUI

Kucnotsl. Knaccuduxauust kucnor. Homenknarypa kucinor. dusnueckue u
XHMHMYECKHE CBOMCTBA KMCIOT. Pan aktuBHOocTM MetayimoB H.H. bekerosa.
[Tonyuenune kucior

Comu. Homenknatypa coseil. @u3nyeckne U XUMUYECKHUE CBOMCTBA COJICH.
ITony4yenue coien

2.10

I'eneTnueckas cBsI3b MECKAY KiIaCCaMU HCOPIraHUYICCKUX COE€IUHEHUI

2.11

XUMHUECKUN HKCHEPUMEHT: KaueCTBEHHOE OIpeeNieHHe COAEp)KaHUs
KHCJIOpOJia B BO3JlyXe, MOJIydeHUe, coOUpaHue, paclio3HaBaHUE U M3yueHUe
CBOWCTB KHCIIOPOJ1a, HAOJIIOJCHHE B3aUMO/ICHCTBHS BEIIECTB C KUCIOPOAOM U
YCIIOBUSI BOSHUKHOBEHMSI U IIPEKpaIlleHusi TOpeHus (1oxkapa), 03HaKOMJIEHUE €
o0Opa3llaMu OKCUZOB M ONKCAaHME HUX CBOWCTB, MOJy4YeHHE, COOUpaHue,
pacro3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpeHHE), B3auMOJIEHCTBHE
BOJZIOpOJA c OKCHJIOM meau(ll) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAOJIIOICHHE OOPA3I[OB BEIIECTB KOJIMYECTBOM | MOJIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pAacTBOPEHHMsS] BEIIECTB C  PA3JIMYHOM
PacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENETEHHON MacCOBOU
J07el  pacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBHE BOJIBI C MeETaJUIaMU
(HaTpueM u KanbliieM) (BO3MOXKHO HCIONB30BaHHE BHJIEOMATEPUAIIOB),
orpejiesieHue PacTBOPOB KHUCJIOT M IIENOYed ¢ TOMOIIbI0 HHJUKATOPOB,
UCCIIeIoBaHHE 00pa3I[0OB HEOPraHWYECKUX BEIIECTB pAa3IUYHBIX KJIACcCOB,
HaOJroIeHNe W3MEHEHHsT OKPACKH HHIMKATOPOB B pAcTBOpax KHCIOT H
meno4el, u3yueHue B3aumoaencTsus okcuaa meau(ll) ¢ pactBopom cepHoit
KHUCTIOTBI, KHCIOT C MeTaUlaMH, peakuil HeWTpanuzaluu, MOoJydyeHue
HCPACTBOPHUMBIX OCHOBaHHﬁ, BBITCCHCHHMC OAHOTO MCTAJUIa [OPYrUM U3
pacTBopa CoJIM, pelIeHre SKCIePUMEHTANBHBIX 3a7a4 Mo Teme «BaxHeiimue
KJIACChl HEOPTAaHUYECKUX COCTMHEHMI»

Ilepronnueckuii 3akoH u [lepuonnueckas cucteMa XUMUYECKUX JIEMEHTOB
H.N. Menneneea. CTpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU




3.1

3.2

3.3

[lepBble MONBITKH KiIacCUPHUKAUU XUMHUYECKUX dyeMeHTOB. [lonstue o
rpYIIax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIC M IIETOYHO3EMENIbHbIC METaLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT am(OTepHbIE
OKCHU/JIbI U TUJPOKCHIbI

[Iepnonnueckuit 3akoH. Ilepuoanueckas cUCTEMa XUMHUYECKUX 3JIEMEHTOB
HA.N. MenneneeBa. KoporkomepuomHas # JJIWHHONEPHOIHAS (OPMBI
[Iepuonnueckoit cucrembl xumudeckux dnemeHtoB .M. Menneneesa.
ITepuonst u rpynmbl. U3NYECKUI CMBICT MOPAJKOBOIO HOMEpPA, HOMEDPOB
nepuoja U rpynibl 3JIEMEHTa

Crpoenue aromoB. CocraB aToMHbIX siaep. M3oTonsl. Dnexktponsl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepnonnueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO
3JI€MEHTA 10 ero nojoxeHuto B [lepuonnueckoii cucreme /.M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paJnyca aTOMOB XHMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOWMCTB IO TPYIIaM U IEPUOJAM.
3nauenue [lepnoguueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB ISl Pa3BUTUs Hayku W npaktuku. .M. MennaeneeB — y4y€Hbld U
rpaKJIaHUH

3.5

Xumuyeckasi cBs3b. KoBaseHTHas (MOJisipHAss M HEMOJSIPHAsl) CBS3b.
DNIEKTPOOTPULIATEIHLHOCTh XUMUYECKUX IEMEHTOB. MloHHAas CBSI3b

3.6

3.7

9 KJIACC

Kona
1

11

Crenens okucieHus. OKHCINTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm
OKHCJICHUS B BOCCTaHOBJICHUA. OKHCIIUTENN U BOCCTAHOBUTEIIN

XVUMUYECKUH OSKCIIEPUMEHT: H3Y4Y€HHE OO0pa3loB BEIIECTB METAIJIOB U
HEMETaJUIOB, B3aMMOJICHCTBHE TMIPOKCUAA IIUHKA C PacTBOpaMU KHUCIOT U
LIEeJI0YEH, IPOBEIEHUE OIBITOB, WILTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakIiii (ropeHue, peakliuu pa3aokKeHHsl, COSAMHEHUs])

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
BemecTBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3axoH. [lepuonnueckas cucreMa XUMHUYECKHUX DIJIEMEHTOB
.M. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUH CBOWCTB
XUMUYECKUX DJIEMEHTOB MEPBbIX TPEX NEPHOJIOB, Kallds, KalblUs U HX
COEJIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit
CHCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemecTBa: BHJbl XUMHUYECKOW CBSA3M. THIBI KPUCTAITIMYECKHX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUINYECKOU
pemETK M BHJA XHUMHYECKOH cBs3u. Kiaccudukanus um HOMEHKIaTypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHasi U TpUBHUaJbHas). XUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PAa3IMYHBIM KJIaccaM HEOPTaHMYECKUX
COCIMHEHUH, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILECTB

1.3

Knaccudukanus XuMU4ecKiX peakluuil Mo pa3IMyHbIM MpU3HaKaM (TI0 YUCITy
U COCTaBY YYaCTBYIOUIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3P QeKTy, 1Mo
M3MEHEHHUIO CTETEHEeN OKHCIECHUS XUMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH,
[0 Yy4YacTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKIUH,
TepMOXUMHUYECKHE ypaBHEeHU. [IoHSITHE 0 CKOPOCTH XUMHUUYECKOM peakiuu
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1.5

[Tonsite 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakuusax. [lonsrtue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuu. (DaKTOpPbI, BIUSIONIME HA CKOPOCTb XUMHUYECKOM pEaKIHu U
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS

OKHCITUTEIIEHO-BOCCTAHOBUTENLHBIE ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA
3JIEKTPOHHOTO OasaHca

1.6

Teopus MEKTPOTUTUYECKON TUCCOLUALMU. DIEKTPOIUTHI U HEIJEKTPOJIUTHI.
Karnonsl, annonsl. MexaHn3M JUCCOLMALIMY BELIECTB C Pa3IMnYHbIMU BUAAMHU
xumMHuueckoi cBsi3u. CreneHs quccouranuu. CUIbHBIC U CIIa0ble SJEKTPOJIUTEI.
Peakiiuu nonHoro oomeHa. Y cioBus MPOTEKAHUS PEaKUii HOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHUs peakuuidl. CBOWCTBA KHUCIOT,
OCHOBAaHMN U CoJieH B CBETE IMPEACTaBICHUM 00 3IIEKTPOIUTHYECKON
nuccormanuu. KauectBeHHble peakiini Ha HOHbL. [[oHsTHE 0 rUApOIN3E conen

1.7

XUMHUYECKUH HKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUTHYECKHX
pPEIIETOK HEOPTaHMYECKUX BEIECTB — METAUIOB M HeMeTauioB (rpadura u
anMasa), CJI0XKHBIX BELIECTB (XJIOPHA HATPUS); UCCICJOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOW pPEaKIHH OT BO3ACUCTBHUS PA3IUYHBIX (DaKTOpOB;
UCCJIEIOBaHHE  3JEKTPOIPOBOJHOCTH  PAacTBOPOB  BEINECTB, Ipolecca
JUCCOLMAUY  KUCIIOT, INeNoYel M cosmell (BO3MOXKHO HCIOJIb30BaHUE
BUIEOMATEPHAJIOB); TPOBEJACHHUE OIBITOB, WUIIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHMe O0CajKa, BbIIEICHHE rasa,
o0Opa3oBaHUe BOJbI); ONBITOB, WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaklUil (TOpeHHe, peaKiuu pas3IoKeHNsl, COeTUHEHN );
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI KaueCTBEHHBIX
peaKIII/II\/JI Ha MOHBI; pCHICHUC OKCIICPUMECHTAJIBHBIX 3a1a4

HewmeTannel 1 UX coeauHEHUS

2.1

OO0mass xapakrepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue M (u3MUecKHe CBOICTBa
MPOCTHIX BEIIECTB — TaJIOT€HOB. XMMHUYECKHME CBOMCTBAa Ha IPHUMEpPE XJopa
(B3auMoJielicTBUE C MEeTalllaMi, HEMETaJUIaMH, 1IeJI04aMH). XJIO0POBOJOPOI.
ConsiHasg KHMCIIOTa, XUMHUYECKHE CBOICTBA, TMOJyY€HUE, NPUMEHEHHE.
JelictBue xJiopa M XJIOpPOBOJOPOJA HAa OPraHU3M 4YeJjoBeKa. BakHeilmue
XJOPUBI U UX HAXOXKJACHHE B IPUPOJIE

2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OcoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTeNeHN OKucaeHnss. CTpoeHue 1 (U3NIeCKHe CBOMCTBA
IPOCTBIX BEIIECTB — KHCIOpPOJa U Cepbl. AJUIOTPOIHBIE MOAM(PUKALNU
KHCJIOpOJa U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOEHHE,
¢u3nueckue M XUMHUECKUe CBOMCTBA. OKCUABI Cephbl KaK IMPEACTaBUTEIH
KHACJIOTHBIX OKcHIoB. CepHasi KHCIO0Ta, PU3NIECKHAE U XUMHUECKUE CBOMCTBA
(oOmre kKak MpeacTaBUTENs Kilacca KUCIOT U cnenuduyeckre). XuMHUECKUE
peaxiuy, JexKalue B OCHOBE MPOMBIIIJIEHHOTO Ccrioco0a MOJIydYeHus: CepHon
kucinoTsl. [Ipumenenue. Comu cepHOM KHUCIOTHI, KaUeCTBEHHAs peaklus Ha
cynbdat-noH. HaxoxxaeHnue cepbl u €€ COeIMHEHHI B IPUPOJIe. XUMUIECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpe/ibl COeNMHEHUSIMU Cepbl (KUCIOTHBIE TOKIH,
3arpsi3HEHHE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIE CTENEHU OKHCIEHHUs. A30T, pPacCIpOCTPaHCHHE B




npupoze, pusnueckue 1 XuMuieckue cBoiicrsa. KpyroBopor asora B npupoze.
AMMHaK, ero (Qu3MuecKkue W XUMHYECKHUE CBOMCTBA, IMOJIydYeHHE U
npuMeHeHne. Conav aMMOHUS, UX (U3MYECKHMEe U XUMHUYECKHE CBOMCTBa,
npuMmeHeHre. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KUCIIOTa, €€
HoJy4yeHue, pusnueckue 1 XUMUYECKre CBOMCTBA (00IMe KaK MpeACTaBUTENs]
Kjacca KUCIOT U crnenupuueckue). lcrnomp3oBaHue HUTPATOB M COJIei
aMMOHHSI B KaueCTBE MHUHEpAIbHbIX yNOOpeHUil. XuMHUECKoe 3arps3HEeHue
OKpYXKarolllel Cpelpl COETMHEHUSIMU a30Ta (KUCIOTHBIE JI0XK/U, 3arpsi3HEHNE
BO3/1yXa, I0YBbI U BOJIOEMOB)

2.4

2.5

2.6

®docdop, ammorponHbie Moaudukamu Gocdopa, puznueckre 1 XUMHIESCKUE
ceoiictBa. Oxcun docdhopa(V) u dochopHas kucimora, ¢GuU3NYECKUE U
XMMHYECKHE CBOWCTBa, mosydeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe
MUHEPATIBHBIX YA0OpEHU

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUA. YTIEpOAd, aIOTPOIHbIE
Moau(HUKaAIK, pacIpOCTpaHEHUE B TpHpOJe, PU3HUYECKUE U XHUMHUYCCKUC
cBoiictBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoae. OKcuibl yriaeposa,
ux (1)H31/I‘~ICCKI/IC U XUMHUYECCKUEC CBOfICTBa, ﬂeﬁCTBHe Ha KHMBBIC OPraHU3MBbI,
MOJy4YeHHUE U IPUMEHEHHUE. DKOJIOTUYECKUE MPOOIEeMbl, CBI3aHHBIE C OKCUIOM
yraepona(lV); rumore3a 11o06ambHOTO TOTEIUICHHS KIMMATa; IMAPHUKOBBIMA
addexr. YronpHas kucioTa U e€ coiu, UX (PUIUYECKHE U XUMHUYECKHE
CBOICTBa, Mony4yeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAt-
uoHsbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBILIUIEHHOCTH U
CEJIBCKOM XO35ICTBE

HepBOHa‘-IaJ'[BHBIG IIOHATUSA 06 OpFaHquCKHX BCHICCTBAX KaK O COCIUHCHUAX
yriaepoaa (MeTaH, 9TaH, STWIEH, alleTWUJIeH, DTaHOJ, TJIHIEPUH, YKCyCHas
kuciora). Ux coctaB m xumuueckoe crpoeHue. [lonsarue o OGuosornuecku
BaXHBIX BEIECTBAX: XHUpax, OelKax, yriaeBoJax — M UX POJH B KU3HU
YyejaoBeKa. MarepuaabHOE E€OUHCTBO OPraHWYECKMX M HEOPraHMYECKUX
COCJIMHEHU

2.7

2.8

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IOJIyY€HUE U
npuMeHeHne. CoeanHeHust KpeMHusi B npupoze. O0mue npeactaBieHust o0
okcuze kpemMHus(1V) n kpemaueBoit kucnote. CUIMKAThI, UX HCIIONIb30BaHHUE
B ObITY, MEOUIIMHE, TPOMBIIUIEHHOCTH. BaxkHeine cTpouTeIbHbIE
MaTepuaybl: KepaMmMHKa, CTEKJIO, IIEMEHT, OeTOH, *xene300eToH. [Ipobiemsl
0€30I1aCHOTO HCIIOJIb30BaHHUs CTPOMTEIbHBIX MaTepPHaJOB B IMOBCEIHEBHOM
KU3HU

XUMHUYECKUH JKCIIEPUMEHT: U3ydeHHe 00pa3IlOB HEOPTaHMUYECKHX BEIIECTB,
CBOWCTB COJITHOW KUCIIOTBI; IPOBEIEHUE KaUECTBEHHBIX PEaKIUil Ha XJIOPHI-
WOHBI W HAONIONEHHE TPHU3HAKOB HMX TPOTEKAHUS; OIBITHL, OTPAXKAIOIINE
¢u3nUecKre 1 XMMHUYECKUE CBOMCTBA raJIoON€HOB M UX COSAMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPHUATIOB); O3HAKOMIIEHHE C O0pas3lamH XJIOpPHI0B
(raloTeHUIOB); O3HAKOMJIEHHE C oOpa3nmamMu cepbl M e€ COCAMHEHUSMHU
(BO3MOXXHO HCTIOJB30BAHUE BHUICOMATEPHUATIOB); HAOIIOJEHUE TIpoliecca
o0yrIIMBaHUs caxapa MoJl IeiiCTBUEM KOHIEHTPHUPOBAHHOM CEpHON KHCIIOTHI,
M3y4YeHUE XUMUYECKUX CBOMCTB pa30aBICHHONW CEPHOM KHUCIOTHI, TPOBEACHUE
Ka4eCTBEHHON peakIuu Ha Ccynb(ar-uoH M HaONIOJeHHE TNpU3HaKa eé
MIPOTEKAHUST; O3HAKOMJICHHUE ¢ PU3NUECKIUMH CBOMCTBaMH a30Ta, (hochopa u ux
COCMHEHUH (BO3MOXHO HCIIONB30BAaHUE BHJICOMATEPUANIOB), OOpas3laMu
a30THBIX U (HochOpHBIX YI0OpEHHU; MonydeHrue, COOMpaHue, paclio3HaBaHUE




Y U3Y4YCHHE CBOMCTB aMMHUAKa; NPOBEJCHUE KaUYEeCTBEHHBIX PEAKUUI Ha HMOH
aMmMOoHUS W ¢ocdarT-MOH W U3IyYCHHE MPHU3HAKOB HX MPOTEKAHHUSA,
B3aUMO/IEHICTBHE KOHLIEHTPUPOBAHHOHN a30THOM KMCIIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHJEOMATEPUAIOB); H3y4EHHME MOJENEH KpPUCTAIUIMYECKUX
pewérok ainMmasa, rpadura, QynaepeHa; O3HAKOMIIEHME C IPOLECCOM
a71copOIMK pacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IPOTHBOIa3a; MOJy4eHHe, cOOMpaHue, paclio3HaBaHUE U U3Y4YEHUE CBOMCTB
YIJIEKHCIIOTO Ta3a; MpOBEIEeHHEe KayeCTBEHHBIX peaknuidi Ha KapOoHAT- H
CHWJIMKAaT-HOHBl M W3Y4YCHHE INPU3HAKOB HX IPOTEKAHUSA; O3HAKOMIICHUE C
IPOAYKIMEN CUIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHUE SKCIIEPUMEHTAIBHBIX
3aja4 1o TeMe «BaxHelnue HeMeTauIbl U UX COSAMHECHUS

MeTanibsl ¥ X COSAMHEHUS

3.1

OO0wrast XapakTepuCTUKAa XUMUYECKHUX 3JEMEHTOB — METaVIOB HA OCHOBaHWUU
ux nosioxkeHus B llepumogmyeckoi cucremMe xumuyeckux snemeHToB JI.U.
Menneneesa u ctpoenust atroMoB. CTpoeHHe MeTaJIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTaJNIMYecKass pemeTka. ONEKTPOXUMUYECKUN Pl
HaNpPsDKEHUN METAIUIOB

3.2

3.3

Ouznyeckue U XMMHUYECKHe cBoiicTBa MeTamioB. OOIIHe crioco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE
B OBITY U IPOMBIIIJIEHHOCTH

[Ilenouynsle MeTaybl: MoslokeHHE B [leproguyeckoil cuCTeEME XUMHYECKHX
anemeHToB J[.M1. MenneneeBa; CTpoeHrEe UX aTOMOB; HaX0KJICHHE B IIPUPOJIE.
dusnyueckue U XMMUYEeCKHe CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKCHuabl
U TUAPOKCHUIBI HATpUA W KaJWsd. HpI/IMeHeHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX
COCIMHEHUN

3.4

[llenoyno3eMenpHBIE METAIBl MarHuii W KalbIUM: IIOJIOXKCHHE B
[lepnoanueckoit cucreme xumudeckux osnemeHroB JI.MI. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXXJeHUE B npupone. PU3NYECKUE U XUMHUUECKUE
CBOMCTBa MarHusi M Kajblus. BakHeillve coenuHEeHUs] Kalblus (OKCH],
TUAPOKCHU, coin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmoMuHuii: nonoxenue B llepuonnueckoil cucreMe XMMHUYECKUX JIEMEHTOB
J .. Menneneesa; CTpO€HUE aTOMa; HAXOXKJEHUE B mpuponae. Ouznyeckue u
XUMHUYECKHE CBOWCTBA amOMUHHA. AMQOTEpHBIE CBOWCTBA OKCHAA U
TUAPOKCU]IA ATTFOMUHUS

Keneszo: nonoxenue B [lepnoanueckoi cucteMe XuMudeckux snementos J1.1.
MenzeneeBa; CTpoeHHE aToMa; HaxoxAeHue B mpupone. Dusmueckue u
XUMHYECKHE CBOMCTBa sxene3a. Okcuabl, ruapokcuasl U coiu skenesa(ll) u
xenesa(lll), ux cocras, cBOWCTBA U OTyueHUE

3.7

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMIIEHUE C 00pa3iiaMy METaJJIOB U CIIJIaBOB,
X (U3UYECKUMHU CBOWCTBAMH; M3YYCHHE PE3yJBTaTOB KOPPO3WH METAJUIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMATEPHAIIOB), ocoOeHHOCTeH
B3aMMOJICHCTBUSL OKCHIAa KaJbllUg W HATpUs C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUANIOB); UCCIEAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpPEeHHsI JKelle3a B KHUCIopoje (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIIMi HA HOHBI
(Maraus, Kamelus, amomuaus, nubka, sxenesa(ll) u xenesa(lll), meau(ll);
HAOJIO/IEHUE U OTIMCAHKE TIPOIECCOB OKPAIIMBAHUS TUTAMEHU MOHAMHU HATPUS,
Kamusi W KanblMsl  (BO3MOXKHO  HMCMOJb30BaHUE  BHIEOMATEpPUATIOB);




HCCICI0OBaHUC aM(i)OTCpHBIX CBOMCTB TMAPOKCHa aJIFOMHUHUA W THAPOKCHAA
OUHKA, pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 IO TEMC «BaxHeHIme MeTaibl
N UX COCOAUHCHUS»

XUMHUS U OKpY’Karollas cpena

4.1

4.2

HoBble maTtepuanel 1 TexHOIOrMHU. BeniectBa u MaTepuaibl B IOBCEIHEBHOM
JKU3HM 4esloBeKa. XUMUS U 310pOBbE. be30ommacHoe Nenoiab30BaHNue BEIIECTB U
XUMHYECKHX peakiuii B ObITy. IlepBas momMoip npu XMMHYECKUX OKOTax U
OTpPaBJIEHHUSX

OCHOBBI  JKOJIOTMYECKOM  TIPaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHUE
okpyxkaromei cpeapl [IJIK. Posib XumMuu B pelieHUH 3KOJIOTHYECKUX MTPOOIeM.
[IpupoaHble UCTOYHUKU YTIEBOIOPOAOB (Yroyib, MPUPOAHBIA Ta3, HE(TH),
MPOIYKTHI KX MEepepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMHUUECKUH SKCIEPUMEHT: U3ydeHue 00pa31i0B MaTepUaoB (CTEKIIO, CIIJIaBbl
METAJIJIOB, TOJIMMEPHBIE MaTEPUAJIbI)




ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

0 TI03HABAEMOCTH SBIJICHHI npupoabl, IMOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYCCKOMH HAayYKH KaK o0ractu COBpPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;
INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOJAAX IIO3HAHHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKuHﬁ; YMCEHHUE HCIOJIb30BAaTb MOJCINU  IJIA
00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMHU TEXHOJOTHSIMHU, OCHOBAHHBIMH Ha JOCTHKEHUSX
XMMHUYECKON HAyKH, YTO IMO3BOJMUT OOYUYAIOLIUMCS paccMaTpuBaTh
XUMHUIO Kak chepy cBoed Oymymed mpodeccHOHATBHON
NESTENIbHOCTH W CHeNaTh OCO3HaHHBIA BBIOOP XUMHH Kak
npoQUIBLHOTO TMpeAMeTa TPH TepexoJe Ha YPOBEHb CPEIHETO
o011ero oopa3oBaHus

2.1

BJ'IaI[eHI/Ie CHUCTEMOM XHMHUYECKHUX 3HAHUH U YMCHHUC IIPUMCHSATH
CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!

BOKHEUIINE XUMHMUYECKUE TOHATHUS: XUMHUECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJJHOPOAHAs CMECh, OTHOCHTEIbHBIE AaTOMHAasi U MOJIEKYJISIpHAs
Macchbl, KOJMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MOJIIPHBIM
00BEM, OKCHJ, KHCIOTAa, OCHOBAaHUE, COJIb (CpemHsisl), XMMHUYECKas
peaKMs, peakUuu COECOUHEHHUS, PEAKIUM PA3JIOKEHMS, peaKluu
3aMellleHus], peakuu oOMeHa, TeroBor 3((eKT peakuuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIMU, PACTBOP, MAcCOBas J10JI1 XUMHUYECKOTO
JlIeMEHTa B  COEIMHEHHMM, MaccoBas JIOJIi W IPOLIEHTHAas
KOHIIEHTPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, MJIEKTPOHHBIN CI10I
aToMa, aTOMHas OpOHUTalb, paJWyC aTroMa, BaJEHTHOCTb, CTENEHb
OKHCIIEHMSI, XUMUYECKas CBA3b, dJIEKTPOOTPULIATEIbHOCTD, TIOJISIPHAs
U HEMOJISipHAs KOBAJICHTHAasl CBsI3b, MOHHAS CBS3b, METAJUIMYECKast
CBS13b, KpUCTAJUINYECKAS PEIIETKA (ATOMHAs!, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAs1), MOH, KaTHOH, aHHOH, 3JIEKTPOJIUT U HEIJIEKTPOJIUT,
ANIEKTPOJIMTUYECKAsT JAUCCOLMALMS, peaklMd MOHHOro OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHUCJIEHUE W BOCCTAaHOBJIEHME, JJIEKTPOJIM3,
XMMUYECKOE pPAaBHOBECHE, OOpaTUMble M HEOOpaTHMBbIE pEaKLuy,
CKOpOCTb XUMMUYECKOM peakuuu, katanusatop, IIJIK, kopposus
METAJUIOB, CIUIABbI




2.2

OCHOBOIIOJIATalOLIME 3aKOHbl XUMHM: 3aKOH COXPAHEHHUS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IIOCTOSHCTBA
COCTaBa, 3aKOH ABOIaJipo

2.3

3.1

TEOpHUNn XUMUU: ATOMHO-MOJICKYJIsIpHasd TEOpUs, TEOpU
3H€KTp0JII/ITI/I‘-IeCKOI>'I JUCCOoHMaln

Biianenne ocHOBaMM XMMUYECKOM IPaMOTHOCTH, BKJIFOYAIOILICH

YMEHHE TMPABWJIBHO WCIIONB30BaTh HW3YYCHHBIE BEIIECTBA W
MaTtepuaibl (B TOM YHUCIIE MUHEpalbHbBIC yTOOpEHUS, METaJUIbl U
CIUTaBbl, TPOAYKTHI TMEPEpPadOTKH  TPUPOTHBIX  HCTOYHHKOB
YTJI€BOOPOAOB (yIJIsi, MPUPOIHOTO Ta3a, HeTH) B OBITY, CETLCKOM
XO35ICTBE, Ha TMPOU3BOJCTBE M TIOHMMAaHWUE 3HAYCHHS JKHUPOB,
OeJKOB,  YIJICBOJOB JIIsi  OpPraHM3Ma  YEJIOBEKA;  YMCHHUE
MPOTHO3MPOBATh BIUSHHUE BEIIECTB M XMMHUYECKUX IPOIECCOB HA
OpraHu3M 4YeJI0BEKa U OKPYKAIOIIYIO IPUPOTHYIO CPEIY

3.2

3.3

YMEHUE UHTErpUPOBaTh XMMUYECKHUE 3HAHUS CO 3HAHUSAMHU APYrHX
y4eOHBIX IPEIMETOB

HaJINYME ONbITa pabOThI C Pa3IMYHBIMU HCTOYHUKAMHU HH(POPMALIUU
[0 XUMHUM (Hay4yHasi U Hay4yHO-NIOMYJISIpHAas JHUTepaTypa, CIOBapH,
CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHNBAThb I/IH(bOpMaI_[I/IIO O BCIICCTBAX, HX
MNpEBpaAlICHUAX W  [PAKTHYCCKOM  IIPUMCHCHHUUN u YMCHHUC
HCIIOJIB30BAaTh €€ AJI PCIICHU A y‘IC6HO'HO3HaBaTeJ'IBHBIX 3aJa4d

Bnanenne ocHOBaMM MOHATHMHOIO ammapara U CHUMBOJUYECKOTO
A3bIKa XUMHHU JJIS1 COCTABIIEHUSI (OPMYJ HEOPraHMYECKHUX BEILECTB,
YPaBHEHHH XMMMUYECKHX PpEaKLMH; OCHOBAMHU XMMHUYECKOHN
HomeHkJarypsl (IUPAC u TpuBHanbHOIA)

YMeHue o0bsICHITH CBS3b MOJOXKEHUs 31aeMeHTa B [lepuoanueckoi
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHS AaTOMOB
XMMHYECKHX DJEMEHTOB (COCTaB M 3apsl spa, OOILIee 4YHCIIOo
AJIEKTPOHOB), PACHpPEAEICHUEM 3JIEKTPOHOB IO HSHEPreTHUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KIS U KaJIbLUs

[IpencraBienne O  NEPUOJWYECKON  3aBUCUMOCTH  CBOWMCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPUIIATETHHOCTS ),
HpOCTLIX N CJIOXHBIX BC€IICCTB OT IIOJOXKCECHHUSA JDIJIICMCHTOB B
[lepuonnueckoid cucreme (B MajblX [MEPUOAAX U TJABHBIX
MOATPYIINAX ) ¥ JIEKTPOHHOTO CTPOCHUS aTOMa

YMmenue kiaaccuumpoBarh:

7.1

XHUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCAKIINU

YMeHue Onpeacirh:

8.1

BAJICHTHOCTDb U CTCIICHb OKHCJICHUA XUMHWYCCKUX 3JICMCHTOB, 3aps/
HOHa

8.2

BHUJl XUMHUYECKON CBA3M U THUIl KPUCTAUIMYECKOU CTPYKTYpHI B
COCIMHEHUAX

8.3

XapaKTep cpeibl B BOJHBIX pacTBOPax BeUIeCTB (KUCIOT, OCHOBAHUM)

8.4

OKHCIIUTECIIb U BOCCTAHOBHUTCIIb




VYmMmenue XapaKTCpHU30BaTb (bHSH“ICCKHC 1 XMMHYCSCKHE CBOMCTBA!

MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJIOpPOA, TpaduT, anmas,

9.1 KpemMHu#, azor, docdop, cepa, XJop, HATPUH, Kalwii, MarHui,
KaJIbIIM, aTFOMHHHH, JKEJIE30)
CJIOKHBIX BEIIECTB, B TOM 4YHCJI€ WX BOJHBIX pPacTBOPOB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHABI H THIAPOKCHJIBI
9.2 metawioB |-lA rpymnm, amomunns, meau (I1), nuaka, xenesa (Il u
I1), okcunst yrnepona (11 u 1V), kpemuus (1V), azota u pocdopa (111
u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
docdopHasi, yroibHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOWCTBAa BEHIECTB B
9.3 3QBHCHMOCTH OT HX COCTABa M CTPOCHWS, NPUMEHEHHE BEIIECTS B
3aBHCHMOCTH OT WX CBOWCTB, BO3MOXXHOCTh IPOTCKAHHSI
XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX
10 YMeHHe COCTaBMISTh MOJIEKYJISIPHbIE M HOHHBIE YPaBHEHUS PEaKui,
B TOM YHCJIE:
10.1 peaKkIii HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
(Tpyrimm) HEOPraHUYECKUX BEIECTB
104 MOITBEPIKTAOIUX TCHETHUYECKYIO B3aUMOCBSI3b MEXTy HUMH
11 YMeHHe BRIYUCTATE (TPOBOIUTH PaCUEThl):
111 OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIO0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 YpPaBHEHUSM XHMHYECKUX PEAKIUH W HAXOJHUTh KOJIHYECTBO
BellecTBa, 00BEM U MacCy peareHTOB WM MPOYKTOB PEaKIIuU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4YHOTO To3HaHus (HabmoaeHue,
191 HU3MEepeHHe, IKCIIEPUMEHT, MOJICIIMPOBAHNIE) TIPU U3YUCHUH BEIICCTB
U XUMHYECKHUX SIBIICHUH; yMeHue c(hOpMyIHpoBaTh MpoOIeMy H
MPEIOKUTE IYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOU
MOCY/I0H M JIa0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUIaMu 0e301macHoTo obpareHus c BEII[ECTBAMH,
UCIIONIb3YEMBIMU B TIOBCEHEBHOM XU3HU, TPABIIIAMU TTOBEACHHS B
123 [EJSIX COSPEKCSHHS 370POBhSI H OKPYXKAIOIICH MPUPOIHON CPEIIbI;
MOHMMaHKe Bpe/a (OMacHOCTH) BO3/ACUCTBUS HA KUBBIE OPTaHU3MBbI
oTpeICIEHHBIX BEIIIECTB, CITI0c000B YMCHBIIICHUS u
MIPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS
13 Hannuue mpakTH4eCKHX HABBIKOB TUTAHUPOBAHUS U OCYIIECTBICHHUS
CIEYIOMNX XUMHUYECKUX IKCIIEPUMEHTOB:
W3ydeHne W  omnucaHue  (U3UYECKUX  CBOWCTB  BEIICCTB;
13.1 03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHYECKUMU SIBIICHUSIMU; OTIBITHI,
WUTFOCTPHUPYIONTHE TPU3HAKHN TPOTEKAHMS XUMHUECKUX PEAKITHMA
13.2 M3y4eHHUe CIIOCOOOB Pa3ICICHHs CMecei




13.3

13.4

MOJYyYECHHE KHUCJIOpOoJAa W H3YYEHUE €ro CBOWCTB; IOJy4YCHHUE
BOJIOPO/Ia U U3YUYECHHUE €r0 CBOKCTB; MOJYYEHUE YIIEKUCIIOr0 ra3a u
W3yYCHUE €ro CBOWMCTB; MOJy4YEHHE aMMHaKa W H3YyYECHHE €ro
CBOMCTB

IIPUTOTOBJICHUE DPACTBOPOB C OIPEACIEHHOW MAacCOBOM JOJIEH
pPacTBOPEHHOIO BEILECTBA

135

NpUMEHEHHE  HWHIUKATopoB  (JlakMyca,  METHJIOpaHXa |
denondranenna) st ONpeAeNeHUs XapakTepa Cpelbl B pacTBOPax
KHCJIOT U I1IeJI04en

13.6

WCCIIC/IOBAHUE U ONKMCAHUE CBOWCTB HEOPraHUYECKUX BEILECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJEUCTBHSI KUCIIOT C METAJUIAMH,
OKCHJIaMH  METAJUIOB,  pPacTBOPUMBIMM W HEPaCTBOPUMBIMU
OCHOBaHUSIMH, COJSIMU; IOJIYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHWE OJIHOIO MeTajula JPYrMM M3 pacTBopa COJIM;
uccieioBaHne aM(pOTEPHBIX CBOICTB THAPOKCHIOB ATIOMHHUSA H
LIMHKa

13.7

PCHICHUC OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMaM: «OcHOBHBIE KJIaCCHI
HCOPTaHUYCCKUX COCI[PIHCHPIﬁ)); ((QHGKTPOJII/ITI/I‘ICCKZUI
JUCCOLUAIIMA», «Baxnelmuye HeMmeTamIbl U HX COCIUHCHUA,
«Baxneinne MeTaIbl U UX COCAUHCHUA»

13.8

14

141

14.2

XMMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIME  MPH3HAKU
NPOTEKaHHUS PEeaKInii HOHHOTO OOMEHa; KaueCTBEHHBIE PEaKIMU Ha
IPUCYTCTBYIOLIME B BOAHBIX PAacCTBOPAaX MOHBI: XJOPHI-, OpOMHI-,
nonua-, cynedar-, Qocdar-, xapOoHaT-, CHIMKAT-aHUOHBI,
T'HJIPOKCUA-UOHBI, KATUOHBI aMMOHUS1, MAarHUS, KaJIbIIHSL, ATFOMUHMS,
xkenesa (2+) u xenesa (3+), meau (2+), LMHKa

YwMmenue:

NPEICTaBIATh PE3yAbTaThl JKCIEpUMEHTa B (OpMe BBHIBOOB,
JIOKa3aTeabCTB, I'paMKOB M TAOIUI] M BBIABIATH SMIUPUYECKHE
3aKOHOMEPHOCTH

YCTAHABJIMBATh  CBS3M  MEXAY  peajbHO  HAOIIOZaeMbIMU
XMMUYECKUMHU SIBICHUSIMM UM TIPOLIECCAMHU, TPOUCXOISIIMMH B
MaKpo- ¥ MUKPOMHpPE, OOBSCHITh MPHUYHNHBI MHOTOOOpa3Hsl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

YucTteie BemecTBa u cMecu. CriocoObI pa3ziesieHus: cMecei

1.2

13

14

1.5

ATOMBI W MOJEKYIbl. XUMHYECKHE JJIeMEHThl. CHMBOJBI XHUMHYECKUX
snemMeHTOB. [IpocThie U clioXKHBIE BEILIECTBA.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB.
CTeneHb OKHUCIICHUS

3aK0oH IIOCTOSIHCTBA COCTaBa BCIICCTB. OtHocHTeIbHAS aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJIsSIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA
B COCAUMHCHUU

KonuuectBo BemectBa. Monb. MomsipHas Mmacca. MomsipHbiii 00bEM Ta30B.
B3anmocBsI3b KOIMYECTBa, MACCHI U YHCIIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA

1.6

dusnueckrue U XUMHUYECKHUE SBJICHHUA. XUMUYECKas Peakuus U €€ MpPU3HAKHU.
3aKOH COXpAaHEHHS MACChI BEILIECTB. XMMHUECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH u Ilepuonnueckas cucteMa XMMHUYECKUX JIEMEHTOB
J.. MenneneeBa. CTpoeHHne aTOMOB

2.1

[lepuonnueckuii 3akoH. Ileproanueckass cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.A. Menneneesa. Ilepuoasl u rpynnbel. @U3HYECKHII CMBICI HOPSIKOBOTO
HOMEpa, HOMEPOB MIEPHOJia U IPYIMIIbI DJIEMEHTA

2.2

2.3

3.1

3.2

4.1

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTtomnbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000JOYeK aToMOB MepBbIX 20 XMMHUYECKHX 3IIEMEHTOB
[Tepnonnueckoit cucrems! J1.M1. MeHnneneena

3aKOHOM€pHOCTI/I B U3MCHECHUM CBOMCTB XMMHUYCCKHUX DJIEMCHTOB MEPBLIX Tpex
NepruoaoB, Kajus, KaJIbIUA (paL[I/cha aTOMOB, JJICKTPOOTPULIATCIIBHOCTH,
MECTATIMYCCKUX HW HEMCECTAIIIMYCCKHUX CBOI\/'ICTB) n ux COGI[I/IHCHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HepHOHquCKOﬁ CHUCTEMEC U
CTPOCHUCM HUX ATOMOB

CtpoeHue BelecTna

Xumudeckasi cBsi3b. KoBaseHTHas (TOJisipHAsT ¥ HEMOJISIPHAs)  CBSA3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMUMHMUYECKMX  3JeMeHTOB. VOHHas  CBs3b.
Meramnuueckas CBSI3b

Tunbel KpUCTAITUYECKUX PEmETOK (aTOMHasl, WOHHAs, MeETajuIhdecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTALINYECKOW PEIIETKH U BHAA
XUMHUYECKOH CBSI3U

Baxwneiimue MNPEACTAaBUTCIIM HCOPraHUYCCKHUX BCIICCTB. Hemeramnsl u ux
coeTMHEHHS. MeTamibl U BX COSTUHCHUS

Knaccudukanmss m HOMEHKIIaTypa HEOPTaHUYECKHX COCIMHEHHI: OKCHIOB
(coneobpa3syromue: OCHOBHBIE, KHCIJIOTHBIE, aM(pOTepHBIC) u
HecosieoOpa3yronme; OCHOBaHUHM (MIEIOYM W HEPACTBOPHUMBIE OCHOBAHMS);
KHCIIOT (KUCIOPOACOJAEpKAIME U OCCKUCIOPOIHBIC, OJHOOCHOBHBIE H
MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX )

4.2

dusnueckue M XUMHUYECKHE CBOWCTBA IIPOCTHIX BELIECTB-HEMETAIIOB:
BOJIOPO/1a, XJIOPa, KUCIOPOJa, CEPhI, a30Ta, pochopa, yriepoaa, KpeMHHS




4.3

dusndeckue U XMMHYSCKHE CBOMCTBA ITPOCTBhIX BEIICCTB-METAJIJIOB: JIMTHA,
HaTpusd, KaJlid, Marovisd U KaJbOus, aJIIOMUHHUA, KEJIC3A. 3JICKTpOXI/IMPI‘ICCKI/Iﬁ
jo): i HaprI}KeHI/Iﬁ MCTaJJIOB

4.4

4.5

4.6

Ouznyeckue 1 XUMUYECKHE CBOICTBA BOJAOPOIHBIX COEIMHEHUN HEMETAIIOB:
XJIOPOBOOPOJa, CEPOBOAOPOJIA, AMMHUAKA

dusnuecKkue U XMMHUYECKUE CBOWMCTBA OKCHI0B HeMeTawioB: cepbl (1V, VI),
asora(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). ITonydenune
OKCHJIOB HEMETAJLIOB

Xumnueckue coiictBa okcuoB: metaiuioB |A-IIIA rpynn, nunka, meau(ll) u
xesesa(ll, 1). [TomydeHre OKCHIOB METAILJIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHMUI M aM(OTEPHBIX THIPOKCHIOB (Ha IpUMEpe
TUAPOKCHUJIOB AJIOMUHHUS, Kene3a, [uHKa). llomydeHwe OCHOBaHUU U
amM(bOTEepPHBIX TUIPOKCUIOB

4.8

OOmre XMMUYECKHE CBOWCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOIHOM,
CEpHUCTOM, cepHOM, a30THOH, (hochopHOil, KpeMHHEBOM, yronbHOU. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[TosrydyeHue Kuciaor

4.9

OO6mue xuMHUYecKue CBoCTBa cpenHux coneil. [lomyuenue comeit

4.10

411

[Tonyyenue, cobupaHue, paclo3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHaKa,
YIJIEKHCIIOro ra3a B 1abopaTopuu

[Tonyyenne ammuaka, CEpHOM M a30THOM KHUCJIOT B MpOMbIIIEHHOCTH. O0miue
COCcOOBI OJTYYEHHUSI METAJJIOB

412

I'eneTnyeckas cBA3b MCXKAY KiIaCCAMU HECOPTaHUYCCKUX COE€TUHEHUI

5.1

5.2

XUMHUYECKUE PEAKITUN

Krnaccudukanys XuMHYECKUX peakuil Mo pa3InyHbIM PU3HAKaM: 110 YUCITY U
COCTaBY YYacTBYIOLIMX B PEAKIMM BELIECTB, MO TEIUIOBOMY 3(dexTy, Mo
M3MEHEHUIO CTEIIEHEW OKHMCIICHHUS] XUMHUYECKUX 2JIEMEHTOB

TernnoBoit 3p¢deKkT XUMHUYECKOM peakuu, TEePMOXHUMHUYECKHE YypaBHEHUS.
DK30- U DHIOTEPMUYECKUE peaklnu. TepMOXUMHUYECKUE YPABHEHUS

5.3

OKHCIIUTENbHOBOCCTAHOBUTENbHBIE peakini. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomecchl  OKUCIHEHWS W BOCCTAHOBJICHHS.  ODJIEKTPOHHBIN  OamaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIILHON PEAKIIUU

5.4

5.5

Teopus 371eKTpOAUTHYECKON qucconranui. KaTuoHbl, aHHOHBL. DIEKTPOIUTHI
1 HEINEKTPOoJIUThl. CUIIBHBIC U c1a0bIe AMEKTPOIUTHI. CTENeHb TUCCOIHAIIN
Peakiiun nonHoro oomeHa. YcCiioBHsI IPOTEKaHUS PEaKIIUid HOHHOTO OOMEHa,
MOJIHBIE U COKPAIEHHBIE HOHHBIE YPAaBHEHUS PEAKIUI

6.1

6.2

XHMHS M OKpYXkaromas cpeaa

BemectBa m Marepuansl B ITOBCEJHEBHOM JKHM3HM 4YeloBeKka. be3omacHoe
UCIOJIb30BAaHUE BEIIECTB M XMMUYECKHUX pEaKIUi B j1abopaTopuu U OBITY.
HepBaﬂ IIOMOIIB ITPHU XUMHUYCCKUX OXKOTaX U OTPABJIICHHUAX

XUMUYECKOE 3arpsi3HEHUE OKpyKarolledl cpefbl (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/IyXa W BOJOEMOB), CIIOCOOBI €ro MPEAOTBpAIICHUS
[Ipenenbras momyctumas koHreHTpamus BemectB (I1J1K). Pomp xumum B
pEIICHNH HKOJIOTMYECKUX mpobiem. YcuieHue mapHUKoBoro 3ddekra,
paspyuieHre 030HOBOIO CJIOs

6.3

[Tpumenenue cepsl, a3ota, hocdopa, yriaepona, KpeMHHS U UX COSAUHEHHN B
GBITy, MCIUIIUHC, MMPOMBIIUICHHOCTU M CCIILCKOM XO03SICTBE. HpI/IMeHCHI/Ie




METa/UIOB M CIUIaBOB (CTajb, YyT'yH, AIOPATIOMUHUNA, OpoH3a) B OBITY H
MIPOMBIIIJICHHOCTH UX coenuHeHui. [ToHsITHE 0 KOPPO3HH METAIIIIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI KX OT KOPPO3HU

[IpupoaHble MCTOYHUKH YTIEBOJOPOAOB (Yrojib, MPUPOAHBIN ra3, He(Tb),

64 MPOAYKTHI MX NIepepaboTKu (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayasgbHBIC MOHATUS 00 OPraHMYECKUX BEUIECTBAX KAaK O COCAMHEHUSIX

6.5 yriepoa (MeTaH, 3TaH, 3TUJICH, alleTHIICH, STaHOJ, TIUIEPHH, YKCYCHAs! KUCIIOTA).
[onsiTue 0 OMONOTrMYECKN BaXKHBIX BEILIECTBAX: )KUPaX, OEIKaX, YIrIIeBoJax — M UX
POJIU B )KU3HH YEIIOBEKA

7 Pacuérsr:

7.1 o GpopmyaaM XUMHUYECKUX COeIMHEHUN

7.2 Macchl (MaccoBOM) 0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XMMUYECKHM YPaBHEHHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






