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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHON NPOrpaMMbl OCHOBHOTIO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIUU MPENOIaBaHus Y4eOHOTrO MpeaMeTa
«Xumusi» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[IporpamMa mo XuMuu Ja€T NpeACTaBICHHE O IesAX, OOIied cTpareruu OOy4yeHHs,
BOCIIUTaHUSI M Pa3BUTUA OOYYalOIIUXCS CPEACTBAMHM Y4YeOHOro IpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3fiesiaM U TEMaM IPOTrpaMMbl 10 XUMHUH, ONIPEAEIAET KOIMUECTBEHHBIE
Y Ka4eCTBEHHbIE XapaKTEePUCTUKH COAEPIKAHUS, PEKOMEHIyEMYIO II0CIIEJOBATEIbHOCTD U3YUECHUS
XUMHHU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€il, JOIMKM y4eOHOro mpolecca,
BO3PaCTHBIX 0COOEHHOCTEN 00yUarOINXCsl, ONPEAEISIET BO3SMOKHOCTH MPEAMETA JIJISl pealln3aluu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl Ha YpPOBHE
OCHOBHOro 0011ero obpa3oBaHus, a Takke TpeOOBaHUI K pe3yibTraraM OOy4YeHHs XUMHMU Ha
YpOBHE Liesiell U3y4eHMsl IIpeIMeTa U OCHOBHBIX BUIOB Y4eOHO-IIO3HABATENbHOMN J1EATEIbHOCTH
00yyJaromerocs 1o OCBOCHUIO0 y4eOHOT0 COACpKaHUS.

3HaHUEe XUMUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €0
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 SBOJIIOLMY BEIIECTB B MPHUPOJIE, O MyTIX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUS.

N3ydyeHne Xxumuu:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEH JUIsl CaMOPa3BUTHS U (POPMHUPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ o011el n (QyHKIMOHAIBbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATelIbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IOBCEJHEBHOM KHM3HM, Tak M B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOLINXCS;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAayYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJaJ B 3KOJOTMYeckoe oOpa3oBaHUE
oOyyJaronuxcs.

JlaHHble HampaBieHHUs B OOYYEHMHM XMMHU 00ECHEeuMBAIOTCS creuu(uKoi coiepKaHus
y4eOHOT0 MpeMeTa, KOTOPBIH ABISETCS MeJarorniecky alanTHPOBAaHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEIeIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOro 00Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00yYaromKMHUCs CUCTEMbI NTepPBOHAYATIBHBIX NOHATHH XMMHUHU, OCHOB HEOPIraHWYECKOH XUMHH U
HEKOTOPBIX OTAEJIBHBIX 3HAUYMMBIX IIOHATUN OPTraHUYECKOW XUMHH.

CtpykTypa copepxaHusl MporpaMMbl MO XMMHH c(HOpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
nonxona kK e€ mzyueHuro. CopepiaHHe CKJIQJbIBAETCSI U3 CHUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpraHM30BaHbl 110 NPUHLUIY IOCJIEAOBATEIBLHOTO Pa3BUTUs 3HAHWN HA OCHOBE
TEOPETUYECKUX MPEACTABICHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YY€HHUSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

— IPEJCTABICHUN 00 AJIEKTPOIUTUICCKON AUCCOIUAIIIH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHLHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GYHKIIUN OOBSICHEHHSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOTYUYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XHMHUHU CHOCOOCTBYET (HOPMHPOBAHUIO TMPEACTABICHUS O
XUMUYECKON COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HAHUIO M METOJIaM MO3HaHus B Hayke. M3yueHue xumuun
MIPOUCXOIUT C IPUBIICYCHUEM 3HAHHUI M3 PaHEE U3YUCHHBIX YUCOHBIX TPeaMeTOB: « OKpyKarOIInn
Mupy, «buonorus. 5-7 knacced» u «®dusnka. 7 Kiace.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHUECKOM HAyKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MTPAKTUYECKON JEATEIHLHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIBTYpHI. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MMO3HAHUS TPU U3YYCHUH BEIIECTB U XUMUYECKUX PEAKIUi, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIbHBIX YMEHUW W HMX NPUMEHEHHMHM B Y4eOHO-
MO3HABATENILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipu u3ydyeHHH XUMHUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI BaXKHOE 3HAUCHHUE
IPUOOPETHN TaKUe LIETH, KaK:

— (popMmHupoBaHUE WMHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU,

— HampaBJICHHOCTh OOY4YeHHs Ha CHUCTEMATHYECKOE MPUOOIICHHE OO0yJalomuxcs K
CaMOCTOSITENIbHOW  IO3HABATEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— ofecrieueHue YCJIOBMM, CHOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYaIOIIMMHUCS OIbITA
Pa3HOOOPa3HOM NEeATENTbHOCTH, TMO3HAHUS M CaMOIO3HAHUSI, KIIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE IS PA3IMYHBIX BUAOB JCSITENbHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YHUCJIe YMEHUMN OOBSICHATD U OIICHUBATH SIBJICHUS OKPYKAIOIIET0 MUPA, UCTIONB3YsI 3HAHUS U OTIBIT,
MOJIyYEHHBIE MPU W3YUYEHUU XUMHUHU, TPUMEHATh WX TPH PEHICHUH TPoOJIeM B MOBCETHEBHON
JKU3HU U TPYIOBOM JESATEIBHOCTH;

— (opmMupoBaHue y 00ydaronuxcs TyMaHUCTHUYECKUX OTHOIIEHUH, TOHUMAaHUS [IEHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKH IIEIeCO00pa3HOr0 TMOBEJAEHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIMIEH MPUPOTHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIIMU K 00YyYEHHUI0, CIOCOOHOCTEHN K CAMOKOHTPOIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIICUETOBEYCCKUX IICHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
po( WISl ¥ HAPABIICHHOCTH JAJIbHEHUIIIETO0 00yUeHHUS.

OO01ee yuCiIo 4acoB, OTBEACHHBIX JIA M3yUYEHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).

1. COAEPXKXAHUE YYEBHOI'O IIPEJMETA «XUMMUSA»



8 KUIACC

IlepBoHayajbHBIEe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XMMHS B CUCTEME Hayk. Tena u
BelecTBa. Gusnyeckre CBOMCTBA BELIECTB. ArperaTHoe cocTosiHue BelecTs. [lonsTue o metonax
no3HaHus B XuMHuH. Yuctele BemectBa 1 cMecH. CriocoObl pa3faenieHus CMECeH.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3IeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
IIpocTble U cioXkHBIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckas popmysa. BaJeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBast 1011 XMMHUYECKOI'O 2JIEMEHTA B COEAMHEHUH.

KonunuectBo BeniectBa. Monib. MossipHas macca. B3auMocBsA3b KOJIMYECTBA, MAacChl M YUCIa
CTPYKTYPHBIX €IUHHII BelecTBa. Pacué€Tsl o popmynam XUMUYECKUX COSTUHEHUI.

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXPAaHEHHUs Macchl BEIeCTB. XuMuueckue ypaBHeHus. Kiaccupukanus XUMUYECKUX peakluit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0#, mpaBuwiaMu paboThl B jgaboparopuu U npuéMamu
oOpareHusi ¢ JIabOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCaHUE (PU3UYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BELIECTB, HaOM0ieHne (PU3HUECKUX (TIJIaBICHHUE BOCKA, TasHUE JIbJIa,
pacTupaHue caxapa B CTyIKe, KATIEHUE M KOHJIEHCAIIHs BOJbI) U XUMHUYECKUX (TOPEHHUE CBEUH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJa C KUCIOTOW) SIBICHUN, HAOII0ICHUE U
ONMCAHNE NMPU3HAKOB NPOTEKAHMSI XUMUYECKUX pEaKLUii (pa3iokKeHHe caxapa, B3auMOJIeHCTBUE
CepHON KHUCIIOTHI ¢ XJOpHIOM Oapus, pasznoxkeHue ruapokcuaa menu (ll) mpu nHarpeBanuw,
B3aMMOJIecTBHE Keme3a ¢ pacTBopoM conu Meau (l1), uzydenue cnocoOoB pa3aeneHus: cMeceil:
C TIOMOIIBI0 MarHuTa, (QUIBTPOBAHUE, BbIMAPUBAaHUE, JUCTWULLMS, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHME Pe3ysbTaTOB MPOBEICHUS
OMbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJEJe MOJIEKYJ
(I1apocTep>KHEBBIX).

Baskneiiiue npeacraBuTe I HEOPraHU4eCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopojg — 31eMEHT M IPOCTOE BEILIECTBO.
Haxoxnaenue kuciaopona B npupoje, Gpu3nyeckue U XMMHUYECKHe CBOWCTBA (peaklui TOPEHHUS).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOJTy4YeHHs KHCIOpoJa B JIabOpaTopuu U
OpOMBIIIIEHHOCTH. KpyroBopot kucinopona B mpupozge. O30H — ajuioTporHas MOAU(pHUKAINS
KHCIIOpO/ia.

TemoBoil 3(ddexT XuMHUUECKONW peakIUH, TEePMOXMMHUYECKHUE YpaBHEHUS, 53K30- H
OHAOTEPMUYECKUE peakUMU. TomnuBO: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
HNapHUKOBOTO P deKTa, pa3pylIeHre 030HOBOTO CIIOA.

Bogopon — snemeHT u npoctoe BeniecTBo. Haxoxnenne Boiopoaa B nmpupoe, husnueckue
U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CTIOCOOBI MosTydyeHus. KuciaoTel u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.

®usnyeckue cBoicTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelieHHble u
HEHACBIIIEHHbIE PacTBOphl. PacTBOopuMOCTh BellecTB B Boje. MaccoBas A0Sl BEILECTBA B
pactBope. XUMHYecKue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B MpUPOJIE M B KU3HU
yenoBeka. KpyroBopoT Boabl B Ipupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYUCTKA
IPUPOJHBIX BOJ.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneoOpa3yroriue (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIC) U HeconeoOpasyromue. HomeHnkmatypa
OKcUJI0B. DU3nNUeCKre U XUMUYECKHUE CBOKMCTBA OKCHIOB. [lomyueHne okcuioB.

OcHoBanus. Knaccudukanuss ocHOBaHMIA: MHIENOYM UM HEPACTBOPUMBIE OCHOBAHUA.
Howmenknarypa ocHoBanuil. dusznueckue M XUMHYECKHE CBOMCTBa ocHoBaHuil. [lomyuenue
OCHOBAaHMH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @U3nuecKkue ¥ XUMHUUECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tomyyenue Kuciort.

Conu. Homenkiarypa coseil. @uzndeckue U XMMUYECKUE CBOMCTBa cosieil. [lomyuenue
COJICH.

['eneTnyeckasi CBA3b MEXKIYy KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIMpeeNieHue COJCpKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHE, COOMpaHHE,
pacrio3HaBaHUE W HM3YyYECHHME CBOMCTB KHUCJIOPOJa, HAOJIOJEHHWE B3aUMOJCHCTBUSI BELIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HMKHOBEHHUS M IPEKpaIIeHUsI TOpeHus (mokapa), 03HAKOMJICHHE C
o0Opa3liaMu OKCHUIOB M ONHUCAaHHE HX CBOWCTB, MOJy4Y€HHUE, COOMpaHue, paclo3HaBaHUE U
U3ydeHHE CBOWCTB BOjOpojaa (TopeHue), B3auMojeicTBHe Bogopoma ¢ okcuaom memu (I1)
(BO3MOYKHO MCIIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOJCHIE 00pa3IIOB BEIIECTB KOJIMYECTBOM |
MOJIb, WCCJIEOBAaHHE OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C PA3IMYHONW PACTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIICJOBAaHHE OOPA3I[OB HEOPTAHMYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3anmMoeiicTBus okcuaa Meau (1) ¢ pactBopoM cepHOit KMCIOTHI, KUCIOT C METaJllIaMH, peaknui
HEWTpanu3aluu, MoJyuYeHue HEPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJTHOTO METaljia JPYyruM
W3 pacTBOpa COJIM, PEIICHHE OHKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «Baxuewmme Kiacchl
HEOPTaHWYECKUX COCTUHECHHIN.

Ilepuoauyecknii 3axkoH u Ilepuoanyeckass cucrema xumMudeckux siementros /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[TepBble MOMBITKH KIAaCCH(PUKAIIMN XUMUUECKHUX IeMeHTOB. [[oHATHE O TpyHIax CXOIHBIX
AIIEMEHTOB (IIETIOYHBIE U MIET0YHO3eMeNbHbIE METAILIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aMm(pOoTepHbIe OKCUABI i TUAPOKCUIBL.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMmMu4eckux daemeHtoB J[. .
MenneneeBa. Koporkonepuognas u juinHHOnepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HUECKHH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX s1iep. M30Tomnbl. DnekTpoHbl. CTpOEHUE 31IEKTPOHHBIX
obosouek aroMoB TepBbIX 20 xuMuueckux diemMeHTOB Ilepmommueckorr cucremsr J[. U.
MenneneeBa. XapakTepucTUKa XMMHUYECKOTO AJIEMEHTA MO €ro noJjioxkeHuto B Ilepuoanueckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pagnuyca aTOMOB XUMHYECKHX JIEMEHTOB, METAJUTMYECKUX 1
HEMETaJUTMYECKUX CBOMCTB MO TPYIIIIAM U MTEPHUOIAM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguueckoil cCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHS HayKu U npakTuku. J[. . Mennenees — y4€Hbli U IpaykJaHUH.

Xumuueckas CBA3b. KoBanentnas (monsipHast " HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.



Crenenb okucneHusi. OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. [Iporieccrl okucienus
1 BOCCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenmn.

u3y4YeHHe OoO0pa3loB BEIIECTB METAUIOB U HEMETaJUIOB, B3aUMOJCHCTBHE THIPOKCHIA
[MHKa C pacTBOpaMHU KHUCJIOT U ILEeJ0Yeil, MPOBEIEHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHUE, PEAKIIUHU PA3JIOKEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MpPU M3y4YEHUU XUMUHU B § Kilacce OCYIIECTBISETCS
Yyepes3 UCIO0JIb30BaHKE KaK OOIINX eCTECTBEHHO-HAYUHBIX OHATUN, TaK U MOHITHM, SBISIOUINXCS
CUCTEMHBIMU JIJIS1 OTJEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011me ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIN3,
CUHTE3, KlaccU(pUKalusi, NEePUOAUYHOCTb, HaONIOJCHUE, OHKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEHHNE, MOJIETb, SIBJICHUE.

®u3nka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIWJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBa, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadms: armocdepa, rtugpochepa, MHHEpPAIb, TOPHBIC IMOPOJBI, ITOJC3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMuU4ecKux daemeHtoB J[. .
MenpneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB XHUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLMs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKOW PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMUYECKHX pPEeakuil M0 pa3MUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3((EKTy, 0 N3MEHEHHUIO CTENEHEH OKMCIIEHUS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO Yy4YacTUIO KaTaiu3aTopa). OJK30- H
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKHE YPAaBHEHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsrue o
karanuse. [lonsaTue o XxuMuyeckoMm paBHOBecHH. DaKTOPHI, BIUSIOUINE Ha CKOPOCTh XUMHUYECKON
peaKuy U MOJI0KEHHE XMMHUUECKOI0 PaBHOBECHSL.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIIMH, DSJEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCONMALMU. DIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTnoHsI,
AHUOHBI. MexaHu3M JUCCOILMAIMU BEIIECTB C Pa3JIMYHBIMU BUAAMHU XUMUUYECKOU CBA3U. CTeneHb
mucconuaiuu. CUIbHbBIE U c1a0ble SJIeKTPOIHTHI.

Peakiun woHHOTO OOMEHA. YCJIOBHS MPOTEKAHUs PEAKIMA MOHHOTO OOMEHa, MOJHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHHUs peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUN U COJIEM B CBETE



IpEeACTaBICHUN 00 3JIEKTPOJUTHUYECKON auccornuanuu. KadecTBEHHbIE peaklUy Ha HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenmn.

O3HAKOMJICHHE C MOJEISAMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKUX BEILECTB —
METaUIOB M HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON pEeakUuu OT BO3IECHCTBHS pPa3IMUHBIX
(bakTOpOB, MCCIEIOBAaHUE IIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MPOIECCa THCCOILMALUN
KUCIIOT, IIeJ04el 1 coJiel (BO3MOKHO HCIIOIb30BAHNE BUJIEO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIMX MPU3HAKK IPOTEKaHHWs peakUuii MOHHOro obOMeHa (oOpa3oBaHHE OcCalKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WILTIOCTPUPYIOMIUX HPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLUN (FOpEHME, peaKlUu PA3JI0KEHUsI, COCAUHEHUS), pacllO3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOIIbI0 KAuyeCTBEHHBIX pPEAKUMH Ha HOHBI, pelIeHue
9KCHEPUMEHTAJIbHBIX 3a7ay.

HemeTa/ibl U X coeJUHEHHSA

OOmast xapakTtepucTuka TrajoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crernieHu okucineHus. CrtpoeHue M (hU3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XuMHUECKHE CBOMCTBAa Ha MpuMepe xJjiopa (B3auMoOJEHiCTBHE C MeTalaMH, HeMeTallJaMH,
mienoyamu).  XusopoBopopod. ConsiHash KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIy4YEHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOia Ha OpraHu3M uesnoBeka. BakHelue Xi10puabl
U MX HaXOXJIEHHUE B IIPUPO/IE.

OOmas xapakrepuctuka 31geMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUsSI aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHune U (QU3MYecKue CBOWCTBA IPOCTHIX BEILECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(DUKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYecKHe M XHMHUYeckue cBoiicTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (GU3UYECKHe M XMMHUYECKHE CBOMCTBa
(ob1mipe Kak MmpeacTaBuTeNs Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHE PeaKkiuu, JeKalue
B OCHOBE IIPOMBIIIUIEHHOTO CIIOCO0a MOy4eHus CEpHOM KUCIOTHI. [IpriMeHeHne cepHOi KUCIIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peaklus Ha cyibdar-uoH. Haxoxnenue cepbl u e
COEIMHEHUH B NpUpoAc. XUMHUECKOE 3arpA3HEHUE OKPYKAIOIIEH CPENbl COEAUHEHUSAMU CEPBI
(KUCIIOTHBIE HOXK/IH, 3arPA3HEHHE BO3/TyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPALLIEHUS.

OO6miass xapakrepucTuka 31eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHeHHWe B MpuUpoje, (U3UYECKUue Hu
XUMHYeckHe cBoiicTBa. KpyroBopotT a3ora B mpupoje. AMMUaK, ero Gu3n4eckue 1 XMMUYecKHue
CBOICTBa, noxy4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (PU3MUECKHE U XMMUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHass peakuus Ha MOHBI aMMOHMSA. A30THas KHCJIOTa, €€ IOJIydYeHHe,
¢u3mueckue M XMUMHUYECKHME CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOMIEH Cpebl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
JOKIH, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Docdop, amioTporHble MOAUPUKALNN
doctopa, pusznyeckue u xumuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢u3nueckue M XUMHMYECKHE CBOWCTBa, noiyueHue. lMcmonb3oBanue (ochaToB B KauecTBe
MUHEPATBHBIX y100pEHUI.

O6mass xapakrtepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENCHU OKUCIEHHsS. YTIEpoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, pusnueckue 1 XuMU4eckue cBoiictBa. Ancopouus. Kpyropopor yriepoaa B mpupo/e.
Oxcuapl yriaepona, Ux pU3NYECKue U XMMHUYECKHE CBOMCTBA, JIEHICTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHHE W TPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBI, CBsI3aHHbBIC ¢ oKcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOIO MOTEIUICHUs KJIMMarta, MapHUKOBBIM 3¢ (dekT. YroabHas KuUcCioTa U eé



COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, NOJy4deHHe M npumeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBIL. Vcronp30BaHne KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUICHHOCTH
U CEIbCKOM XO35IHCTBE.

[lepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COEIUMHEHUAX yIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KucioTa). [IpuposHble HCTOUHUKI
YTIIEBOIOPOAOB (YTOJib, IPUPOIHBIN ra3, He(PTH), MPOAYKTHI UX MepepadboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBIIUICHHOCTH. [OHSATHE O OMONOTMYEeCKH Ba)KHBIX BELIECTBAX: KHMpax, Oenkax,
yIJI€BOAAX — W HUX POJIM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHMYECKUX COEMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyYeHHE U NPUMEHEHHE.
Coenunaenuss kpemMHusi B mpupone. OOmme mnpencrasicHuss o0 okcune kpemaus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm:

u3ydeHue o0pa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (U3NIeCKue U XUMHUYECKHE CBOMCTBA TaJOICHOB M MX COCAMHEHHUH (BO3MOXKHO
WCIIOJIb30BAaHHUE BHJIEOMATEPHAIOB), O3HAKOMJIEHHE C O0Opas3liaMu XJIOpHIOB (TaJIOT€HHUIOB),
O3HaKOMJIGHHE ¢ o0Opa3uamMu cepbl M €€ COEJUHEHUSAMH (BO3MOXHO HCIOJIb30BAHUE
BUJEOMaTepuaioB), HaOdrofeHUe Ipouecca OOYyIJIMBaHUS — caxapa IOA  JeicTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3yYeHUE XUMHUECKUX CBOIMCTB pa30aBlICHHON CepHOU
KHCJIOTHI, TIPOBEJICHHE KaYeCTBEHHOW pEaKkIMH Ha CyiIb(paT-WOH M HaOIIOJCHHWE NMpU3HaKa e&
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YA0OpEHHIH,
NoJlyueHue, coOupaHue, pacro3HaBaHWE W U3YYEHHE CBOMCTB aMMuaka, IpOBEJICHHE
KaueCTBEHHBIX peakluii Ha MIOH aMMOHUA U pocaT-noH U N3yYeHHE TPU3HAKOB X MIPOTEKAHNUS,
B3aUMO/IEHICTBHE KOHIIEHTPUPOBAHHONW a30THOM KUCIIOTHI C MEAbIO (BO3MOXKHO MCIIOJIb30BaHHE
BUJEOMATEPHUAJIOB), H3Y4YEHHE MOJENeH KpUCTAJUIMYECKUX pelmeToK anmasza, rpadura,
¢ynnepeHa, 03HaKOMIIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIIEM U yCTPOUCTBOM ITPOTUBOIa3a, MoIy4YeHne, COOMpaHue, paclio3HaBaHUE U 3YUEHHE CBOWCTB
YIJIEKUCIOro Ta3a, MPOBEIEHUE KaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI U
U3y4eHHE I[IPU3HAKOB MX IPOTEKaHHs, O3HAKOMJIEHHE C MPOAYyKLUMEH CHJIMKATHON
MIPOMBIIIIIEHHOCTH, PEIlIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHeiine HemeTasuibl 1 uX
COETUHEHUS.

MeTanabl M MX COeIMHEHHUSsI

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMHU UX TOJ0KEHUS
B [lepmoanueckoil cucreme xumuueckux snemeHToB . M. MeHaeneeBa u CTpOEHHs aTOMOB.
Crpoenue MmetayioB. Metaminueckas CBS3b M MeTaJUIMYECKas KpPUCTAJUIMUECKas pelETKa.
ONEKTPOXUMHUYECKUHM psi HanpsokeHUM MerauioB. dusnyeckue M XUMHUYECKHE CBOMCTBA
MmetauioB. O0IuMe crocoObl NoMy4YeHus: MeTaioB. [ToHATHE O KOPPO3UM METaIIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YYTyH, JIOPAIOMHHHMA, OpoH3a) M HX
MPUMEHEHNE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilenouynsle MeTauIbL: NOJI0KEHNE B Ilepnoanueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, cTpoeHHUE UX aTOMOB, HaX0XJI€HHE B Ipupoae. PU3NYECKUE U XUMHUYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIbl U THAPOKCUABI HATpHUs U Kanusd. [Ipumenenue
IIEJ0YHBIX METAJUIOB U UX COECMHEHUH.



[IlenoyHO3eMeNbHBIE METAIIIBI MATHUH U KaJIbIUI: MTOJI0KeHUE B [lepuoanyeckoii cucreme
xuMuueckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
Pu3nyecKue U XMMHUYECKHE CBOMCTBA MAarHus M KajublUs. BaxHellnume COeIMHEHUS KalabLUs
(oxeun, rugpokcu, cosn). JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUSI.

AnmtoMunuii: nonoxkenue B llepumoamyeckoir cucteMe Xumudeckux sjemeHToB 1. .
MenieneeBa, CTpOCHHE aTOMa, HaXOXJIeHUE B mpupoje. Ousznyueckre U XMMUYECKHUE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THUIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuUMHUYeCKHX d3yemeHtoB J[. U.
MenneneeBa, CTpoeHHE aToMa, HaxoXAeHue B npupoje. dusnueckre U XMMHUYECKHE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl U conu xkenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, X (DU3MUYECKUMH CBOWCTBAMU, U3YUCHUE
Pe3yIbTAaTOB KOPPO3UH METAIOB (BO3MOXKHO HUCIIOIb30BAHKUE BHIEOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJIa KaJbI[Usi U HATPUsi C BOJOM (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO — HCIIOJNB30BaHHE  BUICOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, KalbllUs, aIFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOnrOIEHHE U ONKMCAHKE MPOIIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblug (BO3MOXHO HCIIOJIb30BAaHHE BUAEOMATEPUAIIOB), UCCIIEIOBaHHE aM(pOTEPHBIX
CBOICTB THJIPOKCH/Ia alIFOMUHUSA M THIPOKCH/IA IMHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 3aa4 10
TeMme «BakHeume MeTaibl U UX COCTUHEHUSD.

XuMus M OKpyKaLias cpeaa

BemectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. [lepBas momomip MpH XUMHUYECKHUX OXKOTrax M
OTPAaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KaroIIe cpebl (peebHas J0MyCTUMAast KOHIIEHTpaIus
BeriecTs, ganee — [1/IK). Pons xuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ikcnepumenm:

n3ydeHue o0pasioB MaTepuasoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJUMEPHBIE MaTEPUAJIBI).

Mescnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHBIX CBSA3E€H MpH MU3yYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISETCS
Yyepes UCTIONb30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISIFOIIIUXCS
CHUCTEMHBIMU JJISI OTAEIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TTOHSATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHATH3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
U3MEepEeHHe, MOJIETh, SIBIICHNE, TAPHUKOBBIN () PEeKT, TEXHOTIOTHS, MaTepPHAIIBI.

®dusmka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIWJI, W30TOIbI,
PaIMOAaKTUBHOCTh, MOJICKYJa, DJJIGKTPUUECKHH 3apsij, TMPOBOAHUKH, IOJYIMPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAILTHYECKAs! PeIIETKA, CIIIaBbl, PU3NIECKIE BETUUYUHBI, €TUHUIIBI
HU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAaHETHI, 3BE3/161, COHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KocucTeMa, MUHEpAJIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpAIbl, TOpPHbIE MMOPOJBI, IOJE3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



2. [lnanupyemble pe3yabTAaThl 0CBOEHHS YUeOHOI0 NpeIMeTa

JIMUHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0O0pa30BaHUS
JOCTHUT'AaKOTCA B XO04€ 06yquI/151 XUMHHN B €AUHCTBEC yqe6H0171 )41 BOCHHTaTeHBHOﬁ ACATCIIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHUCKMMH  COLIMOKYJBTYPHBIMH W JyXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATHIMA B OOIIECTBE IPAaBHJIAMH M HOPMaMH IIOBEJICHUS U
CIIOCOOCTBYIOT MIPOIIECCaM CaAMOTIO3HAHUS, CAMOPA3BUTHS M COIIMATN3AINN 00yJatOIUXCsl.

.HI/ILIHOCTHBIC pCSyHBTaTBI 0Tpa>1<a10T TOTOBHOCTH O6yanOIL[HXC$I pyKOBOI[CTBOBaTBCSI
CHUCTEMOM TO3UTHBHBIX IICHHOCTHBIX OPHCHTALMH W pPACHIMPEHUE OIbITa JICATEIBHOCTH Ha ©&
OCHOBE, B TOM YHCJIE€ B YaCTHU:

1) maTpuoOTHYECKOr0 BOCIUTAHMSA:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HacCJICAU0, IIOHHMMAaHHA 3HAUYCHUA XHMI/I‘ICCKOﬁ HaYKI/I B JXKHU3HU COBpeMeHHOFO 06HI€CTB21,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOU HMH(GOpPMAIMEH O IEPEIOBBIX JOCTHIKECHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCTIMTAHUS:

IPEJICTABICHUS O COIMAJIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHBE, KOMMYHHKATHBHOM KOMITETEHTHOCTHU B 00IIECTBEHHO MTOJIE3HOI,
y4eOHOMCCIICIOBATEIIBCKOM, TBOPYECKOM ¥ JPYTHMX BHJIAX JEATEIHHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIITOJIHCHUH XHMHUYECKUX OKCIICPUMEHTOB, CO3JaHUM YYEOHBIX MPOCKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TpOIIECCe 3TOH Y4eOHOH AedaTeIbHOCTH, TOTOBHOCTH
OIICHHUBATH CBOE IIOBCACHHUC N HOCTYHKI/I CBOUX TOBapHHleﬁ C IMO3UulInu HpaBCTBeHHLIX nu HpaBOBBIX
HOPM C Y4ETOM OCO3HAHHUS NOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHUYECKOM  peaKIlHH,
COOTBGTCTBYI-OHII/IG COBpeMeHHOMy ypOBHIO paSBI/ITI/ISI HaYKI/I U COCTABJIAKOIIINC OCHOBy JJIA
IIOHUMAaHUS CYHIHOCTI/I HaquOﬁ KapTI/IHBI MI/Ipa, Hpe)ICTaBJ'ICHI/Ifl 06 OCHOBHBIX 3aKOHOM€pHOCT$IX
pa3BUTHS MPUPOJIbI, B3AUMOCBS3SIX YENIOBEKa C MPUPOTHON CPEOi, O POJIU XUMHUU B TIO3HAHUU
ATHX 3aKOHOMEPHOCTEH;

II0O3HABaTCJIIbHBIC MOTHBBI, HaHpaBHeHHBIe Ha nonyquI/Ie HOBBIX 3HaHHI>i 10 XHUMUHU,
HEOOXOoAUMBIE JJIsi OOBACHEHHS HAOJIOaeMbIX TIPOILIECCOB U SIBJICHHUM, ITO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KyJIbTYpPhl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JUTEpPATYpOW, MTOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTIOOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BEIOODPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B JAajbHEHIIIEM;

4) ¢popMHUpOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHUEC HECHHOCTH XKNU3HHU, OTBECTCTBCHHOI'O OTHOIIICHUSA K CBO@My SHOpOBBIO, YCTaHOBKI/I
Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHUE TMOCIEICTBUN M HENPHUITHE BPEIHBIX MPHUBBIYCK
(ymotrpebneHusi ajiKorojsi, HAPKOTHUKOB, KypeHHs), HEOOXOTUMOCTU COONIOACHHS TPaBUII
0€30MacHOCTH NP 00PALIEHUHN C XUMHUUYECKUMH BELIECTBAMH B ObITY U pealbHOMN KU3HHU;

5) TPy10BOT0 BOCIIMTAHMS

MHTEPEC K MPAKTUIECKOMY M3yUEHUI0 MPOGECCHl ¥ TpyAa pa3IndHOro pojia, yBAKCHHUE K
TPYZy U pe3yJIbTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX
3HaHWW 110 XWMHH, OCO3HAHHBIA BBIOOP WHAWBUAYAIBHOH TPACKTOPUU IPOOJIKCHUS



o0pa3oBaHusl C¢ Y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHANBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHOMN Cpe/Ie;

6) 93K0JIOrHY€eCKOro BOCITUTAHUSI:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOLICHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30macHOro obpaza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOIIUX 3J0OPOBbIO U JKU3HU JIFOACH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, IOJy4aeMble PU U3YUECHUU XUMUH, JJIs PEIICHU 3a/1ay,
CBSI3AHHBIX C OKPYXAIOLIEH IPUPOJHOW CPEAOW, JJIsI NMOBBILIEHHS YPOBHS 3KOJIOTHYECKOU
KyJbTYPbl, OCO3HAHUS INI00ATBHOTO XapakTepa SKOJOTHYECKUX MPOoOJIeM U MyTell MX pelieHus
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTMYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATbCS UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METANPEMETHBIE PE3YJIbTATbBI

B cocraBe MeTampenMETHBIX pe3yJibTaTOB BBIIESIOT 3HAYMMBIE 71 (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TECOPUS, MPUHIUI, THUIOTe3a, (akT, cUCTEeMa,
MPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
npeaIMeTax M IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MTPEICTABICHHUE O
[EJIOCTHOW HAyYHOM KapTHMHE MUpa, U yHHBEpCalbHbIE YydeOHbIE NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHKATHUBHBIC, PETYJIATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITSIILHOMY TUIAHHPOBAHHUIO M OCYIIECTBICHUIO YICOHOM JIeATEIIBHOCTH.

Ilo3naBaTe/ibHbIE YHUBePCAJIbHbIE YUeOHbIE el CTBUS

ba3oBbie jiornyeckune AeHCTBUA:

YMEHHUS MCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILLIICHUS I[PU OCBOCHUM 3HAHMIM:
PacCKpbIBAaTh CMBICII XMMHUYECKUX MOHATUHN (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAaHABINBATh
B3aUMOCBSI3b C JIPYTUMU TIOHSTHSIMH), WCIOJIb30BaTh TMOHATHSA MJisi OOBSICHEHHUS OTICIHHBIX
(GakToB U SABJICHUIA, BBIOMPATh OCHOBAHMS U KPUTEPUH IS KITacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIMii, yCTaHABIMBaTh MPUYMHHO-CIIEJCTBEHHBIE CBSI3U MEXIYy OOBEKTaMu
W3Yy4YeHUs, CTPOUTH JIOTUUECKHE PACCYXJCHHS (MHIYKTHBHBIC, NEAyKTHUBHBIC, IO AHAJIOTHUH),
JIeTIaTh BBIBOJIBI U 3aKJIFOUCHUS,

yMEHHE MPUMEHATH B Mpollecce MO3HAHHS MOHATHS (MPEAMETHBIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIOJb3yeMble B XHUMHH, MPEoOpa3oBBIBATH IMIUPOKO
MpUMEHSEMbIE B XUMUU MOJICIIbHBIC MPECTABICHUS — XUMHUUYECKHN 3HAK (CHMBOJI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHMHYECKOM peakiuu — TPU PEIICHHH Yy4eOHO-
M0O3HABATEJIBHBIX 3a/a4, C YYETOM OTHUX MOJECIbHBIX NPEACTABICHUN BBIABISITE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMUYECKUX PEaKINi, BBIABISTH OOIIME 3aKOHOMEPHOCTH, MPUYWHHO-CJICICTBEHHBIC CBS3H H
MPOTUBOPEYUS B U3yUAEMbIX ITPOIIECCAX U SIBICHUSX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHME MCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCHI B KAaYeCTBE MHCTPYMEHTA NO3HAHUSA, a
TaKk)k€ B KauyeCTBE OCHOBBI i1 (OPMHUPOBAHMS THIOTE3bl IO MPOBEPKE MPABWIHBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

NPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHM3AIMH M TPOBEACHHUIO YUYECHHYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJOM MPOIlecca, CAMOCTOSTENILHO MTPOTHO3UPOBATH €TI0
pe3ynbTat, (opMynupoBaTb OOOOLIEHHS M BBIBOJBI IO pe3ysibTaTaM IPOBEIEHHOTO OIbITa,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOeNIaHHOM padoTe.

PabGora ¢ undopmanmeii:



yYMEHHUE BbIOUpaTh, AHATU3UPOBATh U MHTEPIIPETUPOBATh HMH(POPMALIUIO PA3INYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XHUMHYECKOTO CO/IEpKaHusl, CIIpaBOYHBIE TOcoOus, pecypchl IHTepHETa), KpUTUYECKH OLIEHUBATD
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE IPUMEHATh Pa3IMuHble METObl U 3aIIPOCH] IPU IIOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBITOJHEHHS yUCOHBIX U MMO3HABATEIbHBIX 3324
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIBb30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOIHH, OBIAJJCHUE KYJIbTYPOl aKTUBHOI'O MCIIOJIb30BAaHUS PA3JIMYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSTENbHO BBIOMpPATh ONTUMAIbHYIO (OpMy mHpeacTaBiIeHUs
uHPOpPMALMM U WUTIOCTPUPOBATH pEIacMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
Opyrumu GpopmamMu rpaduku U ©X KOMOUHAIUAMU;

YMEHHE HCMOIb30BaTh U aHAIU3UPOBaTh B Ipolecce y4yeOHOM M MCCIeq0BaTENIbCKOM
NEeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM POMBILUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMyHUKaTHBHbIE YHHBepPcaJIbHbIe Y4eOHbIe el cCTBUA:

yYMEHHUs 3aJaBaTh BOINpPOCHl (B Xoie jauanora M (WiM) AMCKYCCHH) IO CYILECTBY
oOcyxmaeMol TeMmbl, (HOPMYJIUPOBaTh CBOM HPEJIOKEHUS] OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS IPECTABIIATH MOJyYSHHBIE Pe3yIbTaThl TO3HABATEIBHOMN IS TEIFHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JIeJlaTh IPE3EHTALUI0 PEe3yJbTaTOB BBINOJHEHUS XHUMHUYECKOIO
JKCHEpUMEHTa (J1abOpaTOPHOIrO OmbITa, Ja0OpaTOpHOl padOThl MO HCCIEIOBAaHHUIO CBOMCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIUX MpoOjeM Ha OCHOBE yudéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIIMS COBMECTHBIX JIEHCTBHIA, ONpEIeNICHNE KPUTEPHUEB 110 OI[CHKE KadecTBa
BBITTOJIHEHHOH pabOTHI U IPyTHE).

PeryisiTuBHbIEe yHMBepcaabHble y4eOHbIe AeiicTBUSA:

YMEHHE CaMOCTOSITENIbHO OMPEAENATh eI AeSTeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATEILHOCTH, BHIOMPATH
HanOosee 3P PeKTHBHBIE CIIOCOOBI peIIeHNs yU4eOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEITLHO
COCTaBJIATh WM KOPPEKTUPOBATH MPEASIOKEHHBIIN allTOPUTM JIeMCTBUI IPU BBITIOJTHEHUH 3aJaHUi
C yu€TOM NOJy4YeHHs HOBBIX 3HAaHUM 00 HU3yuyaeMbIX OOBEKTaX — BELIECTBaX M pPEaKLUsX,
OILICHMBATh COOTBETCTBUE MOJIYUYEHHOI'O pPe3yJbTaTa 3asiBICHHON 11€JIM, YMEHUE UCII0NIb30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, ITpe/IaraeMble B yCJIOBHUHU 3aaHUH.

NPEJMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yJNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAHMUSA,
YCTaHOBJIEHHOTO JaHHOM (QenepanbHOil paboueil mporpaMMoil, BBIIEISIOT: OCBOEHHBIE
0o0yJaromuMHUCsl HaydyHbIE 3HAHWS, yYMEHUS M CIIOCOOBI NEHCTBHM, CHElUpHUECKUe s
OpeaMETHOW 00sacTh «XUMUs», BUIBl JEATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYallUsX.

K konny obydenus B 8 kiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

® DACKpBIBATh CMBICT OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJIEKYyJa, XUMUUYECKUN

9JIEMEHT, [MPOCTOE€ BEIIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OJHOpOJIHAs U
HEOJHOPO/HAs1), BaJCHTHOCTh, OTHOCUTEIbHAas aTOMHas M MOJIEKYyJspHas Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJIIPHAst MAacca, MaccoBast OISl XUMHUYECKOTO HJIEMEHTa
B COCOIUHEHHMH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,



3EKTPOOTPHULIATENEHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKas peaklus, Kiaccuukamnus
peakuuii: peakluy COeIMHEHUS, PEaKLIUU Pa3JI0KEHHs], peaKIIMK 3aMEIICHUs], peaKkLun
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEAKIINH, TETNIOBOM A (PEKT peakuuu, siipo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHasl M HEMOJIIpHAs KOBAJICHTHAsl CBS3b, MOHHAs CBS3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBasi J10J1s1 BEIECTBA (MPOLIEHTHAs: KOHLEHTPALUs1) B pacTBOPE;
WITIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHYECKHX TMOHSTHA U NPHUMEHSATH 3TH
MOHSATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BAaTh XMMHYECKYI0 CHMBOJUKY JJisi COCTaBi€HHUsS (POpPMyJT BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

OTpe/eIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTEHEHb
OKHCIICHHSI DJIEMEHTOB B OHHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o ¢opmynam, BHI XHUMHUYECKON CBS3U
(xoBaJIeHTHAs! M MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoanmueckoro 3akona [[. M. MenpaeneeBa: 1eMOHCTPUPOBATH
NOHMMAHUE MMEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAHEHUS MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHA ABOTaJIpo;

ONMKCHIBATh M XapakTepus3oBaTh TabmuuHyro (opmy I[lepuoanueckoit cucTembl
XUMHYECKHX DJIEMEHTOB: pa3nyaTh IMOHATUS «rJaBHas moArpymma (A-rpynma)» u
«moboynas mnoarpynna (b-rpymnma)», maneie U OoNblIME TEPUOABI, COOTHOCUTH
0003HaueHMsI, KOTOphle MMeroTcss B Tabmuie «llepronnyeckas cucremMa XHMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHMS ATOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sapa, oOllee YHCIO 3JIEKTPOHOB H
pacnpeesieHue UX M0 3IEKTPOHHBIM CIIO0SIM);

KJIAaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKkIUMH BEIIECTB, IO TEIJIOBOMY
dddekry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3TUUYHBIX
KJIaCCOB,  NOJTBEp)KJas  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKITHIA;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOT'O COCTaBa,
BO3MOYKHOCTH NMPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B PA3IUUHBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeJUHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOH peaKIi;

MPUMEHSTh OCHOBHBIE ONEpPAlMU MBICIUTENbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3AINI0, KIacCU(UKALUIO, BBIBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JUIsI M3Y4YEHUsI CBOMCTB BEIIECTB M XUMHYECKHX PpEaKLUi,
€CTECTBEHHO-Hay4YHbI€ METO/Ibl TO3HAHMSI — HAOII0ACHUE, U3MEPEHNE, MOJICINPOBAHUE,
HKCIEPUMEHT (peasbHbI U MBICIICHHBIH);

ClIeZIOBaTh MpaBUJaM TIOJb30BAaHUS XMMHUYECKOH TMOCylol M J1abopaTOpHBIM
00Opy/I0BaHHEM, a TaKXe NpaBWIaM OOpAIlEeHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHSMHU T10 BBITOJTHEHUIO TaOOPAaTOPHBIX XUMUYECKUX OTIBITOB IO MOIY4YEHHUIO U
coOMpaHHI0 Ta3000pa3HBIX BEIHIECTB (BOJOPOJA W KHUCIOPOAA), MPHUTOTOBICHHUIO
pPacTBOPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
U TPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI TI0 PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C IOMOILBIO MHIUKATOPOB (JIAKMYC, (heHOIPTATCHH, METUIIOPAHK U APYTHUE).



K xoHmy oOyuenus B 9 KJiacce mpeaMeTHBIC Pe3ysbTaThl Ha 0a30BOM ypOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSATUN: XUMHUYECKHM 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XUMHYECKas peaklus, XUMUYEeCcKas
CBSI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, AJIEKTPOJIUTHL,
HERJIEKTPOJIUTHL, 3JIEKTPOJUTHYECKAsl JTUCCOLMAIMSA, PpEaKklUd HOHHOIO OOMEHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMBbIE W HEOOpaTUMbIE pPEaKIuH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pELETKA, KOPPO3Us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pEaKUuu, NpPeIelbHO IOIyCTUMAas
koH1eHnTpanus [1JIK BemiecTna;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUA U MPUMEHSATH 3TU
MOHSATUS MIPU ONMCAHUY BEIIECTB U UX MPEBPALCHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJIsi COCTaBi€HHUS (OpMysd BeEIIeCTB U
YpPaBHEHUN XMMUYECKUX PEAKIUN;

ONpENEeNATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX JJEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEICIEHHOMY
KJIaccy COeNMHEHMH 1Mo (opMynam, BHI XHMHUYECKOH CBs3U (KOBaJCHTHAas, MOHHAa,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dopMyiie, XapakTep Cpelbl B BOJAHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJUIMYECKON pelIETKA KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyto ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX DJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas noiarpynna (A-
rpynna)» u «mnobouyHas mnoarpymnna (b-rpynma)», manele u OoJblIve MEpPUOJIBI,
COOTHOCHUTb 0003HAUYEHUs, KOTOPbIE UMEIOTCS B IEPHOAMUECKON TaOIHUIIE, C YUCIOBBIMU
XapaKTepUCTUKaMH CTPOEHMS aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB M 3apsi spa,
00111ee YUCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSCHATH
o01Ire 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB SJEMEHTOB W HX COCJAMHEHHUI B
Ipejienax MaJlbIX NEPUOIOB U INIABHBIX MOATPYII € YYETOM CTPOEHHUS UX aTOMOB;
KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (MO0 YMCIYy W COCTAaBY YYacTBYIOUIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIEHHSI XUMUYECKHX 3JIEMEHTOB);
XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME W CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPXK/asl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIHil;

COCTaBJIITh YPABHEHHUS JICKTPOJIUTHUECKON TUCCOUAIIMU KHUCIIOT, IEJI0YEd U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKIIMid,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHME TE€HETUYECKOM CBA3M MEXAYy BElleCTBAMHU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX peaKluii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILIEHUN B Pa3JINYHBIX YCIOBHUSAX;



BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUUYECKON PEAKLINY;

coOyoaTh MpaBHJa TOJIb30BAaHUS XUMHUYECKOW TOCYIOM U J1abOpaTOpHBIM
00OpyI0OBaHHEM, a TaKKe IpaBHUia OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
WHCTPYKIHUSMH TI0 BHIMIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJyYCHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YIJICKHCIIOTO Trasa);

MPOBOAMTH PEAKIMH, MOATBEP)KAAIOIINE KaYeCTBEHHBIN COCTaB PAa3IMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHUI-, OpOoMUI-, MOAUI-, KapOoHaT-, (ocdart-,
CUJIMKAT-, cynbdar-, THJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M HOHBI HM3YyYEHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIC OMEPAIIUU MBICIUTEIHLHOW NEATEIHPHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMAaTH3allUIo, BBISBICHWE NPUYMHHO-CIIECICTBEHHBIX
CBs3€M — JUIS M3y4YeHHs] CBOWMCTB BEIIECTB M XMMHUYECKUX PEAKIHid, €CTECTBEHHO-
HAyYHBIE METObI IO3HAHUS — HAOJIOICHHE, U3MEPEHUE, MOIETUPOBAHUE, SKCIIEPUMEHT
(peasIbHbBIN U MBICJIEHHBIH).



3. TemaTuueckoe INIAHUPOBAHME C YKA3AHUEM KOJIHMYECTBA AKAACMHUIECCKUX JaC0B, OTBOJIMMbBIX HA

H3YyYCHUE Ka)l(IIOﬁ TEMbI 1 BO3MOKHOCTD HCIIO0JIB30BaHUSA 110 Ka)KIIOﬁ TEME IJTCKTPOHHBLIX PECypCoB

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undgposbie)
pa3aesioB U TeM Koutpoabubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMmMbl padoThI padoTbl
pecypchbl
Pa3znen 1. IlepBonayanbHble XUMHYECKHE TIOHATHUS
Xumus — BakHAs
11 00J1aCTh €CTECTBO3HAHMS 5 5 bu6mmoteka [IOK
' U [IPAaKTHYECKON https://m.edso0.ru/7f41837c
JEATEILHOCTH YeJIOBEKa
19 BemecTBa 1 XuMu4ueckue 15 1 bubnnoreka IIOK
' peaKIuu https://m.edso0.ru/7f41837c
Hroro no pazneny 20

Pasnen 2. Baxkneiimme npeacTaBuTe I HEOPraHMYECKHUX BelIECTB

91 Boznyx. Kucnopon. 5 bubnmnorexka HOK
[TonsTHe 00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopon. [onsitue o 8 1 bubmuotexa [JOK
KHCJIOTaX M COJIAX https://m.edsoo.ru/7f41837c
23 Bopna. Pacteopsl. 5 1 1 bubnmoreka [JOK
[TonsiTHe 06 OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCCHI
2.4 HEOPraHUYECKUX 11 1 1 bubmmorexa LIOK

COeIUHEHUN

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

JlesiTeJIbHOCTD
YUHMTEJIS C Y4€TOM
padoueii
NPOrpaMmbl
BOCIIMTAHUS

Bocnuranue
MHTEpeca K yYEHHIO,
K IIpoLeccy
NO3HaHUS (CIIOCOOBI
CO3/aHHUA U
NOJIEPKAHUS
MHTEpECa,
aKTUBU3ALNH
II03HABATEIILHON
JEATEITbHOCTH
yUaIuxcs).
dopMHpOBaHHE
YMEHMI U HaBBIKOB
OpraHu3aIu
YYallUMHUCS CBOEH
JEATEITbHOCTH
Bocnuranue
KYJbTYPbI OOIIIEHUS
®opMupoBaHUE U

pa3BuTue
OLICHOYHBIX
YMEHUU



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

Hroro no pazneny

30

Paznea 3. [lepuogudeckuii 3axon u [lepuoauyeckas cucrema xumudeckux jemenToB /. U. MenaeneeBa.
Crtpoenue atoMoB. XuUMHYeCKasl CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[Tepuoanueckuii 3aKOH U
IIepunonnueckas cucrema

3.1 XUMHYECKHX 3JICMEHTOB 7 brbmorexa LIOK
https://m.edsoo.ru/7f41837c
. . Menneneena.
Crpoenue atoma
XuMHU4YecKas CBI3b.

3.2 OKHCIUTEIBHO- 8 bubnnoreka IIOK
BOCCTaHOBUTEJILHBIE https://m.edso00.ru/7f41837c
peaku

Uroro no pazneny 15 bubmmorexa LOK
https://m.edsoo.ru/7f41837c
PeszepBHoe Bpemst 3 bubmmorexa LOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO HACOB 68

I10 ITPOIT'PAMME

(KOMMEHTHpOBaHHE
OIICHOK YUYHTEJIEM,
o0cyxaeHne
OLIEHOK C
YYaIIuMHCS,
KOJIJICKTUBHOE
OIICHHUBAHUE,
B3aMMOIIPOBEPKA U
OIICHUBAHHE JPYT
Apyra
YYaITUMUCS).
Bocnutanue
TYMaHHOCTH
(xapakrtep
OTHOIICHUH
«YUIUTEIb —
YUCHHK)



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

9 KJIACC

anemeHToB VIIA-
rpymnsl. I'agorenst

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/  pasjiesioB U TeM Becer  KoutponbHbl  IIpakTuuecku
oOpa3oBaTe/ibHbIE
1| NMporpamMmbl 0 e padoThl e padoThl
pecypcsl
Pa3znea 1. BemecTBo 1 XUuMH4YeCKHe peakuuu
[ToBTOpeHue u
yriyOeHue bubnuorexa [JOK
1.1 3HAHHUI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a63
paszenoB Kypca 8 6
KJlacca
OcHOBHBIE
3aKOHOMEPHOCTHU bubmmorexa LIOK
1.2 P 4 https://m.edsoo.ru/7f41a63
XUMHUYECKHX 5
peakuuin -
DIEKTPOIUTHYECKA
sl IUCCOITHATITHS. bu6mmoreka [IOK
1.3 Xumu4eckne 8 1 1 https://m.edsoo.ru/7f41a63
peakuuu B 6
pacTBopax
Hroro no pazneny 17
Pazjen 2. HemeTa/uibl M HX COeIMHEHUS
Ob6mas
XapaKTEPUCTUKA bubmuorexa [IOK
2.1 XUMHUYECKHX 4 1 https://m.edsoo.ru/7f41a63

6

JesTeJIbHOCTD YUHTeJIsl €
yuéToM padoueid
NPOrpaMMbl BOCIIMTAHUSA

YcranaBnuBaTh
JIOBEPUTENbHBIE  OTHOIICHUS
MEXTY y4UTeIeM u
00yJaronmMuMces,
CIOCOOCTBYIOIIUX
MO3UTHBHOMY BOCHIPUSTHIO
TpeOOBaHMI W TpocbOam
YUUTEIIS;

[ToOyxnate o0y4aromuxcs
coOnroaarh Ha ypoke
OOLIeNpUHSATHIE (bopmbI

MOBEJICHNs, TpaBUiIa OOIIEHUS
CO CTapuMHu (y4UTEIsIMU) U
CBEPCTHUKAMH(00YHJArOIIIMHUCS

)



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

Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX

2.2
anemeHToB VIA-
rpynnsl. Cepa u e

COCOAMHCHUA

Oouas
XapaKTEPUCTHKA
XAMUYECKHX

2.3 3j1eMeHTOB VA-
rpynmnsl. A3oT,
dochop u ux
COCAUHEHMS
Oomas
XapaKTEPUCTHKA
XAMHUYECKUX

2.4 anmemeHToB [VA-

KPEMHHI U UX

COCOAUHCHUA

TPyIIBL. YTIEpOa U

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a63
6

Hroro no pasneny

25

Pasgea 3. MeTauibl M UX COeAUHEHUA

OO01ue cBoMCTBA

3.1
METAJUIOB
Baxxneiimme
3.2 METAJUIBI U UX

COCOAMHCHU A

16

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a63
6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a63
6



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

Uroro mo pazneny 20
Paznea 4. Xumus 4 OKpyKamomas cpeaa
BemecTBa n bubnmoreka [JOK
4.1 Marepualibl B 3 https://m.edsoo.ru/7f41a63
KM3HU 4eJIOBEKa 6
Hroro mo pazaeny 3
bubmuoreka [JOK
Pe3epBHoe Bpemst 3 https://m.edsoo.ru/7f41a63
6
OBILIEE KOJIMYECTBO
YACOB 11O 68 4 7
I[MPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHME

8 KUIACC
N KounyecTBO 4acoB Jlara DJIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/IbHbIE
n/n Bceero H3Y4YeHH S
padoTbI padoThbI pecypchl
1 [Ipenmer xumuu. Pois xumuu B 1 bu6nmoreka [IOK
JKH3HH 4yesloBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
2 IlousTne o MeTo1ax IMO3HAHUS B 1 bu6nmorexa LIOK
XUMHHA https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1
3 «IIpaBuia paboTsl B 1TaOOpaTopun 1 Bbu6moteka [JOK
U IPUEMBI 0OpaIlEHHS C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAaHUEM
4 YwucThIe BEIECTBA X CMECH. 1 bubnunoreka LIOK
CriocoObl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
ITpakTuueckas padbora Ne 2
5 <<1£)a3z[eneicne cﬁefsﬁ (IJ{\; puMepe 1 Bubmmorexa IOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COMIM)»
6 ATOMBI 1 MOJIEKYJIBI 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HAK! 1 bubmmoteka IIOK
(CMMBOJIBI) XHMHYECKHX JJIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 clOKHBIE BELIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2d50



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

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bub6nmmoreka [IOK

10 BaneHTHOCTE aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOcHTENbHAs aTOMHAs Macca.
11 OTtHocHTEIbHASI MOJIEKYJISIPHAS Bubmmorexa IOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHAYECKOIO bubnunorexa LIOK
SJIEMEHTA B COCAUHCHHIH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mouib. bubnmoreka LIOK
MonsipHast macca https://m.edsoo.ru/ff0d5230
14 du3nyecKrue U XUMUYECCKHE bubnunoreka LIOK
ABJICHHS. XUMHYECKast PEaKIIHs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycnoBHs IPOTEKAHUS Bu6moteka [JOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnorexa [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BrerunciaeHus KOJU4eCcTBa, MacChl
17 BEIL[ECTBA 10 YPABHEHUAM bubmmorexa LIOK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHii
Knaccudukanms XuMHISCKIX
18 peaKumgI) (coeHJJI/IHeHI/m bubmmorexa [OK
’ https://m.edso0.ru/ff0d3f34
pa3lioKeHUs1, 3aMEeIIeHUsI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN- BuGmorexa LIOK
19 sunukiIoneauct. O0o0IeHne

cUCTeMaTHU3anus 3HaHUHU

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KonTtponsnas padora Nel o treme

20 «BerecTBa 1 XUMHUYECKHE bubmmorexa LIOK
https://m.edsoo.ru/ff0d4290
peaKImm»
Bo3agyx — cmech razos. Cocras
21 Bosl)[:[;/xa. Kucnopon — snement u bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
duznueckrue 1 XUMUYECKHE
29 CBOMCTBa KHUCJIOpOJia (peakuu bubmmoreka [JOK
okwucienus, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHIaxX
CriocoOBb!I MoTydeHus KHCIopoa B
23 nabopaTopuu ZI HpOMBIIHJ'IerHOI::TI/I. bubmroreia LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3G PeKT XUMUIECKOI
€aKI1H, IOHSATUE O
24 EepML(I)XI/I,MI/IquKOM ypaBHEHHUH bubmroreia LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUIECKHIX
peaKIusIx
TomnuBo (He(Th, Yrolb U METaH).
25 3an$I3HeI-EI/qu];O3,H)}I/X3 COCcO0BI iro Bubmmorexa HOK
’ https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAIIICHHS
[Ipaktrueckas padota Ne 3 o Teme
26 «l?lonyquI/Ie u 206I/IpaHI/IC bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3yUEHHUE €TO CBOHCTBY
97 Bonopon — anemeHT u mpocToe bu6muoreka [JOK

BelecTBO. Haxoxnenue B npupoje

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

duznueckre 1 XUMUYECKUE

28 cBoiicTBa Bojopoaa. [Ipumenenune bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
BOJZIOpOA
29 IlonsATHE O KMCIOTAX U COJISIX buomorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoObI 1oTy4eHust BOAOPO/Ia B bub6nmoreka [IOK
naaboparopuu https://m.edsoo.ru/ff0d4dd0
ITpakTuueckas padora Ne 4 1o Teme
31 «FplonyquI/Ie u io6npaHHe bubmnorexa LIOK
. https://m.edsoo.ru/ff0d4f42
BOJIOPOIa, U3YUYCHHE €TI0 CBOMCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH Bbu6moreka [JOK
Asorajpo https://m.edsoo.ru/ff0d542e
Brruncnenus o0béMa, KoJIM4eCcTBa
33 BEIIIECTBA ra3a 1o er(; U3BECTHOMY Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
34 YPaBHEHUIO PEAKIIMHN Ha OCHOBE bubnuoreka [{OK
3aKOHA 00BEMHBIX OTHOIIEHHI https://m.edsoo.ru/ff0d5708
ra3oB
35 Ddu3znyecKkrue U XUMHUYECKUE bubnmorexa LIOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubmuoreka [IOK
UHIIKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTenb.
37 HackimienHbie 1 HEHACBIIIEHHBIC but6mmorekxa [IOK

pactBopbl. MaccoBas 10Jist
BEIIIECTBA B pacTBOpE

https://m.edsoo.ru/ff0d5b40
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[IpakTuueckas padora Ne 5 o reme
«[IpurorosieHue pacTBOPOB ¢

bub6nmmoreka [IOK

38 OIpeeIéHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA»
39 KonTtponsnast padora Ne2 o reme Bu6mmoteka [JOK
«Kucnopon. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 izjggizﬂlfnlzniiﬁzg(ecjgoBHLIX u bubmrorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEpPHBIX OKCHJIOB
4 OcCHOBaHHS: COCTaB, bubnuorexa [{OK
K1accuduKaIysi, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonyuyenue u xumMnyeckue Bu6moteka [JOK
CBOIfCTBa OCHOBaHUIA https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccuduxarus, bubnmorexa [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenune n xummudeckue bubmmnoreka HOK
CBOICTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIaTypa
46 CHOCOéIf nzz)nyq)eHHs{ XI/IMI/I‘IZ(I:)KI’/IG bubnuorexa LOK
. ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[TpakTuyeckas padora Ne 6.
47 Peienne skciepuMeEHTAIBHBIX bubnuoreka [IOK

3aJa4 110 TEMC «OCHOBHBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHGHHﬁ)}

https://m.edsoo.ru/00ad9b7c
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I'enernueckas CBA3b MEXKIY

48 KJIacCCaMHU HEOPTaHHUUECKUX bubmmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCAUHCHMI
49 O06o001IeHre U CUCTEMaTH3alUs bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
o
o | s e e
on https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHEHUI
I I BrGmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
0 TPyIIax CXOJHBIX JIEMEHTOB
Ilepronnueckuii 3aKOH 1
59 [Tepnonuueckas cucrema bu6nmorexa LIOK
XUMHYECKHX diieMenToB JI. 1. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, Tpynmbl, MOATPYIIIBI bubmmorexa LTOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnnorexa [JOK
aTOMHBIX siziep. M30Tombl https://m.edsoo.ru/00ada342
CTpoeHHE IIEKTPOHHBIX 000I0UeK
55 aT(f)MOB BJICMCHTI())B [Iepnoanueckoit bubmmorexa LOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MeHaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuoreka [{OK
[Tepuoanueckoii cucreme . U. https://m.edsoo.ru/00ada824
MenpeneeBa
57 3nauenwne [leproanveckoro 3akoHa bubnuorexa [JOK

AJI pa3sBUTUA HAYKU U ITPAKTHUKH.

https://m.edsoo.ru/00ada96e
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. . MenneneeB — y4€Hblii,
Heiaror u rpakJaHuH

PesepBHeiit ypok. O000mICHNE U
CUCTEeMAaTH3aIHsI 3HAHWH /

bubnunoreka LIOK

%8 Bcepoccuiickas mpoBepouHas https://m.edsoo.ru/00adb33c
pabora
Kontponbhas padora Ne4 o teme
59 «Ctpoenue aroma. XUMHUYECKas Bu6mmoteka [JOK
cBs3b» / Beepoccuiickast https://m.edsoo.ru/00adb486
IIpoBepoyHas pabora
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnoreka [JOK
XUMHYECKHUX 3JICMEHTOB https://m.edsoo.ru/00adaab8
61 HNonHnas Xumudeckas CBsI3b bubmrorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBanentnast nonsipas Bbu6moteka [JOK
XUMHYECKast CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasneHnTHas HenossspHas bubmuoteka [IOK
XUMHUYECKast CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIEHUS bubmmorexa LIOK
https://m.edsoo.ru/00adae28
65 OKHCIUTENBHO- bubmuoreka [IOK
BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edsoo.ru/00adb076
66 OKHCIHUTENN U BOCCTAHOBUTEIN bubmmorexa LOK
https://m.edsoo.ru/00adb076
Peseprubrit ypok. O6001IeHNE U
67 CHCTEMAaTU3aLMS 3HAHUH T10 TEME bubmuoreka [{OK

((CTpOCHI/IC aroma. XUMHU4YECKast
CBA3b»

https://m.edsoo.ru/00ad9ch?2
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68 PesepBublit ypok. O6001eHne 1 1 Bu6muoteka [JOK
CHCTEMATU3ALMSA 3HAHUN https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/IbHbIE
n/n Bceero U3YyYeHUS
padoThI padoThI pecypcel
[lepuoauueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 bu6nmoreka [IOK
XUMHYECKHX 35ieMeHToB J1. 1. https://m.edsoo.ru/00adb59e
MemneneeBa

AKOHOMEPHOCTH B H3MECHECHUU
2 zBoﬁCTB XiMI/I‘leCKI/IX 3JIEMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnnorexa [JOK
HCOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buner xumrueckoii CBSI3U U THIIBI 1 bubnunoreka LIOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IToBTOpEHUE U yriyOneHue 1 1
3HAHUN OCHOBHBIX Pa3/eiiOB
Kypca 8 kiacca»

Knaccudukanmst XaMuIecKkux
6 peaxung 1o II)_IEBJ'II/I‘IHLIM 1 bubmmorexa LOK
https://m.edsoo.ru/00adbcb0
npU3HaAKaM
ITonsATHE O CKOPOCTH XUMUYECKOHN
7 peaKkIuu. HOHﬂI;He 0 TOMOT'€HHBIX 1 bubmorexa HOK
https://m.edsoo.ru/00adbe9a
U TeTEPOTCHHBIX PEAKIIUIX
3 [ToHsITHE O XUMUYECKOM 1 but6mmoreka [IOK

paBHOBecuH. DaKkTOpHI,

https://m.edsoo.ru/00adc28c
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BJIMAIOIIMEC HA CKOPOCTH
XHMHYECKOM pE€aKkuu u
ITOJIOKCHHUEC XUMHWYECCKOI'O
paBHOBECUA

9 OKHCIIHTEIIbHO- bubnuorexa [{OK
BOCCTaHOBHTEIILHBIC PEAKLIUH https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 I[I/Icfounaunn.pCHnLHHe u buomiorexa LIOK
https://m.edso00.ru/00adcd68
ci1a0ble AIEKTPOJIUTHI
11 Honnble ypaBHEHHS peakuui bubmrorexa LIOK
https://m.edso0o.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBaHUH B CBETE
12 MpeACTaBICHUIN 00 bubmmorexa [IOK
. https://m.edso0.ru/00add5d8
AJICKTPOJIUTUYECKON
JIUCCOITUAITAN
XUMHUYECKUE CBOMCTBA COJIEHN B
13 CBETE MpeACTaBIeHUN 00 bubnnorexa [JOK
ANIEKTPOIUTUIECKON https://m.edso00.ru/00add8b2
JUCCOLIMAITUU
14 [TonsiTe o ruApoOIU3E coJien bubnuorexa LOK
https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HAHHUN https://m.edso00.ru/00addd12
[IpakTuueckas padora Ne 1. BuGmorexa 1IOK
16 «Pemenne 3xkcrepuMeHTaIbHbBIX

3aaaq»

https://m.edsoo.ru/00addbfa
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KonTtponsnast padora Ne2 o reme

17 «DIIEKTPOJIUTHYECKAS bubmuorexa [{OK
nucconranus. XuMAYECKHUE https://m.edsoo.ru/00addecO
peaKIuu B pacTBOPaAx»

06
18 rasorenon. Xnvmmuecrue bimorers L1OK
. ' https://m.edsoo.ru/00addfe2
CBOIICTBa Ha mpUMepe XJopa
X .C
19 K;:Jfo(;]zoi?ﬁﬁlfqecziZHc?OﬁCTBa bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MOJTy4eHHUE, MPUMEHEHHE
IT 6ota No 2
20 eve dlonyuce commoli biorers L1OK
Y . https://m.edsoo0.ru/00ade348
KHCIIOTHI, U3YUCHHE €€ CBOMCTBY
B
21 e peasi, cen oz biorers LLOK
PEATIH, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

29 OO0m1as xapakTepucTruka bubmuoreka [IOK
aneMeHToB VIA-rpymnisl https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaLIMK
cepsl. Haxoxnenue cepsl u eé bubmuoreka [IOK

23 .

COCJIMHEHUI B MIPHUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
C 2 b
2 qucerie n xicee biorera LIOK
. https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunsl cepol. CepHast KHCIIOTA, BuGmorexa [OK
25 ¢u3nueckre 1 XUMHUYECKHE

CBOﬁCTBa, IMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XUMHUECKUE PEAKIUH, JIeKAITUE
B OCHOBE ITPOMBIIIJICHHOT'O
crocoba Moyiy4eHus CepHon

bu6nmmorexa [IOK

26 KHCJIOTEI. XHUMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH Cpe bl
COCTUHEHUSIMU CEPBI
97 Brruncienue MmaccoBod J0JIH bu6nmmoreka [IOK
BBIXO/Ia MMPOJIYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTHKa
a1eMeHTOB VA-rpymmsl. A30T,
28 paCHPOCTpaHeHI/IE}]; pupoIe bubmorexa LIOK
’ https://m.edsoo.ru/00adeea6
bu3HYecKue 1 XUMHUIECCKUE
CBOICTBa
AMMHaK, ero Gpu3nvIecKue u
29 XHMUYECKHE CBOMCTBA buomiorexa LIOK
’ https://m.edsoo.ru/00adf004
MOJTyYeHUE ¥ IIPUMCHCHHE
ITpakTuueckas padora Ne 3 o
30 TGII)VIG «Honyqef?ne aMMHaKa bubnuorexa LIOK
. ’ https://m.edsoo.ru/00adf180
W3Y4YEHUE €r0 CBONCTB»
31 A3oTHas KucioTa, e€ husndeckue bubnmorexa LIOK
U XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHue HUTPATOB U
COJICH aMMOHHS B KA4ECTBE
32 MUHEPaJIbHBIX YA0OpEHHA. bubnuoreka [IOK
XUMHUECKOE 3arps3HEHUE https://m.edsoo.ru/00adf518
OKpYXKaroIeu cpebl
COCIUHECHHUSIMH a30Ta
33 ®ochop. Okcun dhocdopa (V) u bubnmnorexa [JOK

docdopnas kucnota, pusndeckue

https://m.edsoo.ru/00adf68a
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1 XUMHYECKHE CBOMCTRBA,
MOJTyYCHUE

Hcnons3oBanue pochatos B
KauCCTBC MHUHCPAJIbHBIX

bubnunoreka LIOK

34 ynoOpeHuil. 3arpsi3HeHHe https://m.edsoo.ru/00adfc20
IPUPOIHON cpeapl hocharamu
Yrnepon, pacnpocTpaHEeHUE B
35 Hpnpf)/:[i[ gnsnlzlec;;e u bubmmorexa LIOK
’ 8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yraepozaa, ux
M3UYECKUE U XUMUYECKUE
36 S)BoﬁCTBa. DKOJOTUYECKUE bubmroreia LIOK
https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (1V)
37 VYronbpHas KUCIOTa U €€ COJTU bubmroreia LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o
38 teme "[losydyeHne yriekucnoro bubmuoteka [IOK
ra3a. KauectBeHHast peakiusi Ha https://m.edso0.ru/00ae027e
KapOoHaT-HOH"
[TepBoHauaNBbHBIE TOHATHS 00
39 OpfaHquCKHX BEIIEeCTBaxX KaK O bubmmorexa [OK
https://m.edsoo.ru/00ae054¢
COEIMHEHUSX yriepoaa
40 Kpemuuii u ero coenunenus bubmorexa LIOK
https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padora Ne 5. bubnuoreka [IOK

Pemienne SKCIICPUMCHTAIIbHBIX

https://m.edsoo0.ru/00ae0bf2
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3aJ1a4 110 TeMe «Bakueniiue
HEMETaJJIbl ¥ UX COSIUHEHUS

KonTtponsnas padora Ne3 o reme

bubnunoreka LIOK

42 «BaxHCHILIIE HEMETAILIBI 11 HX https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO0m1as XxapakTeprucTruKa
XUMHYECKHX DJIEMEHTOB —
43 MeTaJUIoB. MeTannnueckas CBI3b bubnunorexa LIOK
U MeTaJJTHYeCcKas https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKast pELIETKA.
®dusnvecKue CRONCTBAa METAIIIOB
XuMHYECKHE CBOMCTBA METAJIIOB.
44 DNEKTPOXUMHUUECKUH psift Bubmmorexa HOK
. https://m.edsoo.ru/00ae1156
HaIpsHKEHUN METaJJIOB
O61mue crnocoObl MoTyYeHUst
MeTaioB. CruiaBel. BerauciaeHnms
45 110 YPAaBHEHMSIM XUMUYECKHX Bubmmorexa HOK
. https://m.edsoo.ru/00ae1156
peakIuii, eclii OJNH U3 PeareHTOB
COJIEPKUT IPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB Bubmmorexa IOK
https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
41 [lenotrsie MeTantb: https://m.edsoo.ru/00ae14b2
48 OKCHUIBI U TUAPOKCUIBI HATPUS U but6mmorexa [IOK
KaJust https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIIITBI — bubmuoreka [{OK

KaJBLIIUA U MarHui

https://m.edsoo.ru/00ael15e8
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Baxxueime coefuHeEHN

bubnunoreka LIOK

50 KaJIbIIHs https://m.edsoo.ru/00ae15e8
51 O06o001IeHe U CUCTEMaTH3aIUs
3HAHUMN
52 JKEcTKOoCTh BOIBI U CIIOCOOEI €6 bu6nmmorexa [IOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne 6 1o
53 Terl)we "}KéCTKOCI”)[B BOJIBI 1 METOJBI bubmorexa HOK
,. | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 J— bubnunoreka LIOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
o Keseso https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THIAPOKCUIBI U COJIH bubmmoteka IIOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o0mIeHre U cucTeMaTr3aIus
3HAHUH
[IpakTuueckas pabora Ne 7.
59 Pelienne skciepuMeEHTAIBHBIX bubmuoteka [IOK
3a1ad4 1o reMe «BaxkHeilme https://m.edsoo0.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Brraucienus mo ypaBHEHUSIM
50 XUMUYECKHUX PEAKIIUNA, €CITH OJIUH but6mmorekxa [IOK

U3 pCarcHToOB IdaH B M30BITKE WU
COACPKUT NPUMECCH. Brrunciaenus

https://m.edsoo.ru/00ael1750
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

MAacCOBOM J0JIM BBIXOJA IIPOJTYKTa
peaxkuuu

O00011eHUE U CUCTEMATU3ALIMS

61 . 1
3HAHUH
Kontposbnas padota No4 o teme
62 «Baxueiilue MeTauIbl U UX 1
COCJTMHEHUS
63 BemecTBa u matepuaisl B 1 bubmuorexa [JOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XHUMHYECKOE 3arps3HEHUE Bbu6moteka [JOK
64 . 1
OKPYIKAIOIIEH CPe/Ibl https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHun 1 bubnnorexa [JOK
9KOJIOTHYECKHX MPOOIIEM https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O600meHne u 1 Bbu6moteka [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ae0d0a
67 Pesepsublit ypok. O6o0mieHue u 1 bubmmnoreka HOK
cUCTEeMaTH3aIlHs 3HAHU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IeHNE U 1 bubmuoteka [IOK
CHCTEMAaTH3aLMA 3HAHUI https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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




MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJIbHOI ITPOI'PAMMBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

IIo Teme: ((HepBOHa'-IaJII)HI)IG XUMHNYCCKHUEC ITIOHATHA»

11

pPacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJla, XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMECh (OIHOPOJHAsS W HEOAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJSipHasT Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsh Macca, MaccoBas JOJS XMUMHYECKOTO
JJIECMEHTa B COCIIMHEHUH, MOJISIPHBIN 00BhEM, XUMHUYECKAsT PEaKIus,
KinaccupuKalusg  peaklUuid: peaklud COCAUHEHHUS, PEaKIuu
pa3lioOKEHUs, PEeaKIMH 3aMEIICHUs, PEeakuuu oOMeHa, H5K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBOM 3((eKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEMIECTBA (TPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

1.2

1.3

HUIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH H
MNPUMCHATH 5TU TOHATHUA IIPU OITHUCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

HCIIOJIb30BATh XUMUUYCCKYIO CUMBOJIMKY IUIS COCTABJICHUS (I)OpMy'J'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

PaCKpbIBaTb CMBICII 3aKOHOB COXpPAaHCHHUA MacCChbl BCUICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'O YYCHUS, 3aKOHa

ABoraapo

1.5

1.6

1.7

ONpeAeNsATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OWHapHBIX
COEIMHEHUSIX

KJIacCU(UIUPOBATh XUMHUYECKHE pPEAKIUH (10 YUCIYy M COCTaBy
YUYaCTBYIOIIMX B PEaKIMH BEUIECTB, 110 TEIJI0BOMY 3(PPeKTy)
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO Macchbl

BEILIECTB




1.8

1.9

1.10

2.1

BBIYHCIISITH MACCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa 1Mo (Gopmylie

COCIMHEHUS,

BBIYUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

MPUMEHSTh ECTECTBEHHOHAYYHBIE METO/IbI IIO3HAHS — HAOII0JICHNE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

[To Teme: «BakHelme npecTaBUTETN HEOPIraHUIECKUX BEIIECTB
pacKpbhIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX ITOHSITHUH: OKCHII,

KHCj0Ta, OCHOBAaHUC, COJIb

2.2

OIIpCACIIATE IPHHAAJICIKHOCTh BCIICCTB K OHpe,Z[eJIéHHOMy KJIacCy

coeanHeHui 1o Gpopmynam

2.3

KJIACCU(PUIIMPOBATh HEOPTAHMYECKUE BEIIECTBA

2.4

2.5

2.6

XapakTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMMCAaHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XMMHUYECKHUX
peakuuii

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT UX
KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTU IPOTEKaHHSI XMUMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIol U
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIUSIMHU TIO BBITTOJTHEHUIO
na6opaT0pme XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMHUUYECKUE HKCIIEPHUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB MIEIOYEH M KHCIOT C TOMOIIBIO

MHMKATOPOB (JaKMyc, (heHosnTanent, METUIOPaHXK U IpyTHUE)

2.7

MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKON peaKIuu

[Io teme: «llepmogmueckuit 3akoH u Ilepumonmueckass cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHue aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TOHSTHH: AApO atoMma,

BHCKTpOHHLIﬁ clion aToMa, aToOMHas Op61/ITaJ'IL, paauyc aroma,




XUMHYCCKAad CBA3b, MOJIApHAss W HCHIOJApHAsA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUEC 3JICMCHTBI

3.3

3.4

OIMCHIBATh U XapaKTepH30BaTh TabamuHyto Gopmy Ileproamueckoit
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3iuuyaTh IOHITHUS «IJIaBHas
noarpynmna (Arpynma)» u «mnobouynas mnoarpynna (brpymma)y,

«MaJible» U «OOJIbIINE)» NEprUOAbI

packpsiBaTh cMbica I[lepuoamdeckoro 3akona JI.M. Menpneneena:
JEMOHCTPUPOBATh  I[MOHUMAHUE TEPUOJAUYECKON  3aBUCHMOCTH
CBOMCTB XMMHUYECKHMX DOJEMEHTOB OT HX IIOJIO)KEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HUMEIOTC B  Tabnmie
«lleppoguyeckass  cucrema  XUMUYeCKHX  anemeHToB .M.
MeHieneeBay ¢ 4MCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHsI aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj sjapa, o0Ilee 4YHCIo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

ONpCACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCIUHECHUAX

3.7

OTpEeAENATh BHUJI XMMHUYECKON CBSA3M (KOBAJEHTHAass UM HOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KUIACC

Kon
IPoBEepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOTO 00111ero 06pa3oBaHus

IIo Teme: «BeliecTBo 1 XUMHUYECKast peaKkuus»

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: pacTBOP,
ANEKTPOJIUTHI, HEIJEKTPOIUTHI, SJIEKTPOTUTHUECKAS HUCCOLMALINS,
peakIu HOHHOTO OOMEHa, KaTajau3aTop, XMMUYEeCKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHMCIEHHE M BOCCTAHOBIIEHHUE, aJJIOTPOIUS,

aM(pOTEepHOCTh, XHMHYECKass CBA3b (KOBAJICHTHAs, HOHHA,




1.2

MeTaJIJII/I‘-IeCKaH), KpucCTalliIn4ycCKad peméTKa, CIIJIaBbI, CKOPOCTb
XHUMHYCCKOHN p€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MMOHATUH H

MNPUMCHATH OTU MOHATUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHHﬁ

13

COCTABJISITh YPaBHEHUS AJICKTPOJUTUUYECKON JUCCOIMALUN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE YpaBHEHUS peakiuil

HMOHHOTO OOMEHa

14

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MIOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakUuit
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOM peakiiuu

[To temam: «Hemeramnsl U uX coenuHeHUs» U «MeTamipl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHMCHIBaTh) 0OmMEe W crenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOITBEPKIAT

OIMMCAHUC TIPpUMCPAMH MOJICKYJSIDHBIX W HOHHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.2

2.3

2.4

COCTaBJIATH YPABHCHU A peaKuHﬁ, MOATBCPKAAOIUX CYHICCTBOBAHNC

TeHETHYECKOM CBA3HU MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpam;eHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIoil U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHSIMH TIO BBITIOJTHEHHIO
na6opaT0prlx XUMHUYCCKUX ONBITOB MO IMOJYYCHHUIO U CO6I/IpaHI/IIO

ra3006paSHLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

OpOBOAWTE pPE€aKOWH, IMMOATBCPKAAIOMINEC Ka4EeCTBEHHLIA COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XIJIOPUI-,
Opomun, womua, kapOoHat, Qocdar, cummkar, cynbdar,
THUAPOKCUIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

ITo Teme: «XuMHus 1 OKpy>Karolas cpeia»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMH4Yeckux moHatuil: [TIJIK

BCIIICCTBA; KOPPO3HA MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE ONEPAIlMU MBICIUTEIBHOU JEATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTH3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUISI H3Yy4YCHHS
CBOMCTB BEIECTB U XUMHUYECKHUX PEAKIUN; €CTeCTBEHHOHAYYHBIC
METOJIbl TIO3HAHUS — HAOIIOJACHHE, W3MEPEHUEe, MOCIUPOBAHUE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KJIACC

Koxa
1

11

1.2

1.3

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Tpenmer xumuu. Poiab XxuMuu B )KM3HU YeJOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE

BCIICCTB

IlonsTre 0 MeTOaX IMO3HAHMS B XUMUH. YUHCTHIC BEIIIECTBA M CMECH. Cnoco0n1
pasaciICHus cMmecent

ATOMBI U MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U C10XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

14

1.5

1.6

Xummueckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JI€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcUTENbHAas  aTOMHAas — Macca.
OtHocuTenbHAass MoOJIEKyJIsApHas Macca. MaccoBass 10JI1  XUMHYECKOrO

JJICMCHTA B COCINHCHHNHN

KomnuectBo Bemectsa. Monbs. MossipHast macca. B3auMocBsI3b KOJIMYECTBA,
Macchl M YHMCIIAa CTPYKTYpHBIX €IMHHUIl BemlecTBa. Pacuérbl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

Pu3nyecKkue U XMMUYECKHE sBJICHUSA. XUMHUUYECKas PEAKIUs U €€ IPU3HAKU.
3aKOH  COXpaHEHMs  Macchl  BEUIeCTB.  XHMHUYECKHE  YpaBHEHHS.
Knaccugpukanus  XUMHYeCKMX  peakiMi  (COeTMHEeHMs,  pa3jioXKeHus,

3aMelleHus, ooMeHa)

1.7

XUMHYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOHM MOCYyIou, C
MpaBUIaMu paboTHI B JabopaToOpuu U MpuéMaMu oOpamieHus ¢ JJ1abopaTopHbIM
o0opysoBaHHEM, W3Y4YeHHE M ONucaHue (U3HUECKUX CBOMCTB 00pa3IoB
HEOPTraHWYECKUX BEMIECTB, HaOmoAcHUEe (u3ndeckux (TUTaBICHHE BOCKa,
TasiHUE JIbJ1a, PaCTUPAHKE caxapa B CTYIIKE, KHIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMUYECKHX (TOpPEHHE CBEUYH, TMPOKAIMBAHUE MEIHOHW  TPOBOJIOKH,
B3aMMOJICHCTBIE MeNla C KHUCJIOTOW) SIBJICHHM, HaONIOJeHWE U OIHCaHUE
MPU3HAKOB TMPOTEKAHWS XUMHUYECKUX peakiui (pas3loKeHue caxapa,
B3aMMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIOM Oapusi, pa3IoKeHUe

ruapokcuaa Meau(ll) mpu HarpeBanuu, B3aMMOJIEIICTBHE JKele3a ¢ pacCTBOPOM




comu meau(11), u3ydenue cioco60B pa3aeacHHs CMECeH (C MOMOIIBIO MarHHTA,
¢GwIbTpOBaHKE, BBINTAPUBAHKUE, AUCTUILISIMS, XpoMarorpadus), IpoBeIeHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPe3yJIbTAaTOB
MPOBEJICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaCChl, CO3/IaHUE

MoOJIeIe¥ MOJIEKYJI (IIApOCTEPIKHEBBIX )

Baxueiire npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucimopon — anemMeHT U mpocroe
BemlecTBo. Haxoxxnenue kucinopoaa B nmpupoae, Gpusnueckue U XMMUUYECKHUE
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue kucnopona. CrocoObl
HOJY4YeHUs KHUCIOpoAa B J1abopaTopuu M IMpoMblluieHHOCTH. Kpyrosopor

Kucinopoza B npupoze. O30H — aorponHas MoaupUKaLus KUCI0poaa

2.2

TermnoBoil 3¢ (eKkT XUMUYECKOW peakmuu, TePMOXHMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJIOTEPMUYECKUE peaKkUUU. TOIIMBO: yroiab U METaH. 3arpsA3HEHHE

BO3JlyXa, YCUJICHHE TTAPHUKOBOT0 3G PEKTa, pa3pylICHUE 030HOBOTO CIIOS

2.3

2.4

2.5

Bonopon — anemenT u npoctoe BeuiecTBO. HaxoxaeHue Boopoaa B NpUpo/IE,
dusnyeckue M XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI IOIy4EHUSI.

Kucinotsl u conmu
MossipHblil 00bEM ra30B. Pacy€Thl o XMMUYECKUM ypaBHEHHUSIM

®usnyeckue cBoiicTBa BoAbl. Boma kak pacrBoputens. PacTBopsl.
Hacpliiiennpie 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass o BeliecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpoB B MpUPOJIe U B KU3HU yenoBeka. Kpyrosopot
BOABl B TMpUPOJE. 3arpsi3HEHHE MpUPOAHBIX BOJA. OXpaHa M OYHUCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanus neoprannueckux coenunennit. Oxcunapl. Kimaccudukarms
OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHUCIOTHBIE, aM{(OTepHbIE) U
HecoseoOpasyromue. Homenknarypa okcunoB. @u3zndyeckue U XMMHUYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUJI0B

OcHoBanus. Kiaccudukanus OCHOBaHM: IIENOYM U HEPACTBOPHUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA
ocHoBaHui. [loryuenne ocHoOBaHUM

Kucnoter. Knaccudpukanusa kucnor. Homenkiarypa kucinor. ®usznueckue u

XUMHUYECKHE cBoiicTBa KucaoT. Psan aktuBHocth MetaiuioB H.H. Bbekxerosa.

[Tomyuyenue kucnot




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3nyeckue U XMMHUYECKHUE CBOMCTBA COJIEH.

[Tonydenue coneit
['eHeTnyeckas cBSI3b MEXAY KJacCaMHU HEOPTraHMYECKUX COCIUHEHHM

XUMUYECKUN OSKCIIEPUMEHT: KAueCTBEHHOE OIpe/eleHHe COJep>KaHus
KHCJIOpOJia B BO3JyXeE, MOJlydeHUe, coOMpaHue, pacliO3HaBaHUE U U3yUEHUE
CBOICTB KUCJIOpOAA, HA0JI0/IeHNE B3aUMOCHCTBHSI BEIIECTB C KUCIOPOIOM U
YCIJIOBUSI BOSHUKHOBEHMSI U IIPEKPAILEHUs TOPEHus (I10’Kapa), 03HAKOMJIEHUE C
oOpa3laMu OKCHJIOB M OINHMCAHME HUX CBOMCTB, IOJy4YeHHE, COOUpaHUeE,
pacro3HaBaHME M M3Y4YEHHE CBOMCTB BOJOpOJa (FOPEHUE), B3aUMOJEHCTBUE
BOZIOpOA C OKCHUIIOM meau(ll) (BO3MOXHO HUCIIOJb30BAHUE
BUIEOMATEPHAJIOB), HAOIIOJCHNE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM
JoJiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE BOJbl C METAJUIAMH
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJIB30BAHUE BHJIEOMATEPHAIIOB),
OmpefieNieHue PAacTBOPOB KHUCIOT M IIENOYe C TOMOIIbIO HHIUKATOPOB,
UCCIIEIOBaHHE 00pa3I0B HEOPraHWYECKUX BEIIECTB pAa3IUYHBIX KJIACCOB,
HAOMIO/ICHUE W3MEHEHHUs OKpPAacCKU HMHIMWKATOPOB B pacTBOpax KHUCIOT U
nienouel, uzyuenue B3aumopeiicteus okcuna meau(ll) ¢ pacrsopom cepHoit
KHUCJIOTBI, KHCIOT C MeTajulaMH, peakUuid HeWTpaau3aluu, IoJydYeHHe
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOT0 MeTajyla JpYruM H3
pacTBopa coJid, pelieHNe HKCIEPUMEHTAIbHbBIX 3aj1au 1o TeMe «BaxHneime

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ))

3.1

[Tepnoanueckuit 3akoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[TepBple MOMBITKU KIACCH(PUKAIUK XUMHUYECKHX dJIeMEeHTOB. [loHsTHE O
TPYIIax CXOAHBIX DJIEMEHTOB (IIEIOYHBIC M IIETOYHO3EMENIbHBIC METAJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyroT am(pOTepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

Ilepnonnueckuii 3akoH. Ilepmonnueckas cucTeEMa XUMHUYECKHUX JIJIEMEHTOB
.M. MengeneeBa. KopoTkonepuoanas # JUIMHHONEPHUOAHAS (OPMBI
[Tepuonnueckoit cucrtembl xuMuueckux odnemMeHtoB J[.M. Menneneena.
[leproael u rpynnsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpPA, HOMEPOB

MIEpHO/1a U TPYIIIbI JIEMEHTA




3.3

3.4

3.5

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. Dnekrponsl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX SJIEMEHTOB
IIepuonunueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTa 10 ero nojoxeHuto B [lepuoanueckoil cucteme .. Mennaeneena

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METaJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM U IEPUOIAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoit CUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs Hayku W npakTuku. [[.M. MennaeneeB — y4y€HbI U
rpakaHuH

Xumuueckass cBs3b. KoBajeHTHas (TOJsApHAs W HEMOJIApHAs) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHUX 3IeMEHTOB. IoHHAs CBI3b

3.6

3.7

Crenenb okuciacHusa. OKHCIUTEIFHOBOCCTAHOBUTCIIHLHEIC pCeaKkuunu. HpOHCCCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUYECKUH HKCHEPUMEHT: H3ydYeHHE OOpa3loB BEIIECTB METAJUIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THMIPOKCHIA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEJI0YEH, IPOBEIECHUE OIBITOB, MWILIIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pC€aKIuu pa31oKCHUA, COCI[I/IHGHI/IH)

9 KJIACC

Kon

11

1.2

IIpoBepsieMblii 3JIeMEHT COIEPKAHUS

BemectBo u xumudeckas peakuus. [loBropenue

[lepnonnueckuii 3akoH. Ilepuoguyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMUYECKHX DJEMEHTOB MEPBbIX TPEX MEPUOAOB, KalMs, KajdblUid U HX
COEIMHEHUN B COOTBETCTBUM C TMOJIOKEHHEM 3JIEMEHTOB B Ilepmogmueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

CTpoeHME BeIIEeCTBA: BHUIbl XUMHUYECKON CBSI3U. THIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKON
peméTKn W BUJA XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHMYECKUX BeIIeCTB (MEXIyHapoJHAas U TpUBHUATbHAs). XUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHWYECKUX

COCHHHCHHﬁ, FCHCTUYCCKAsA CBA3b HCOPTraHUYCCKHUX BCIICCTB




1.3

Knaccudukanuss XuMAYeCKUX peakIuii 0 pPa3TUYHbIM MpU3HAKaM (IO YHCITY
U COCTaBy yUYacCTBYIOIIMX B pEaklHU BEIIECTB, MO TEIIOBOMY 3(QeKTy, 1o
U3MEHEHMIO CTETICHEeH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTHUMOCTH,
0 YYaCTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE pEaKIuH,

TEPMOXUMHUYECKUE YpaBHEHUA. IIOHATHE O CKOPOCTH XMMHUUYECKON PEaKLIK

14

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsTue o
TOMOTEHHBIX M TETEPOreHHBIX peakiuax. lloHsTHe 0 XHMHYECKOM
paBHOBecHH. DakTOpHl, BIMAIONIME HA CKOPOCTb XUMHUYECKOW PEAKIHU WU

IMOJIOKCHHUE XUMHUYCCKOI'0O paBHOBECHU A

OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUM
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJb30BaHUEM METOJIa

AJIEKTPOHHOTO OallaHca

1.6

Teopus 31eKTPONUTUYECKON AUCCOLMAMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtunonsl, annonsl. MexaHu3M AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XuMu4eckou cBsizu. Crernenpb aucconnanuu. CUabHbIC U cIa0ble JIEKTPOJIUTHI.
Peakiiun monHoro oomMeHa. Y CI0BUSI IPOTEKaHUS pEaKIMii HOHHOTO 0OMeEHa,
MOJIHBIE M COKpalIEHHBIE MOHHBIC ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMW U CoONlel B CBeTe IMPEACTaBICHUA 00 dIIEKTPOIUTHIECCKON

aucconuanuu. KauecTBeHHbIE peakiiny Ha HOHBL. [IoHATHE O rMApOIM3E conen

1.7

XUMHUECKUH HKCHEPUMEHT: O3HAKOMJIEHHE C MOJIENSMU KpPUCTAITHYECKUX
peIIETOK HEOPraHUYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMaza), CIOXKHBIX BEUIECTB (XJOpHJa HATPHs); UCCIETOBAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipoliecca
JMCCOLMAlY  KUCIIOT, INeNoYel M comell (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB); TPOBEJACHUE ONBITOB, HUIIOCTPUPYIOMNX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHHe OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHue BOJbI); ONBITOB, WILTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX peakluil (TOpeHHe, peakuu pa3ioKeHUsl, COeTUHEHN );
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaKHI/II\/’I Ha MOHBI; pCHICHUC OKCIICPUMEHTAJIBHBIX 3a1a4

Hewmeramisr u ux COCIMHECHUA

2.1

O6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,

XAapaKTCPHBIC CTCIICHU OKHCJIICHUA. CTpOCHI/IC n (I)I/I3I/I‘{CCKI/IG CBOMCTBa




MPOCTHIX BEIIECTB — TaJION€HOB. XMMHUYECKHUE CBOMCTBAa Ha IMPHUMEpPE XJopa
(B3auMoJIeliCTBHE C METa/lllaMU, HEMETaJUIaMH, LIeI04aMH). XJIOPOBOJOPOI.
ConsiHasg  KHUCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4YEeHHE, MPUMEHEHUE.
JelictBue xJiopa M XJOPOBOJOpOJA HAa OPraHu3M 4YejoBeka. BakHeilmue

XJIOpUAbI U UX HAXO0XICHUC B IPUPOIALC

2.2

2.3

2.4

2.5

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC cTereHH OKUCIeHus. CTpoeHue 1 (U3NIEeCKUEe CBOMCTBA
IOPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOAM(PHUKALNN
KHCJIOpO/ia M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO/, CTPOCHHE,
¢u3nueckue M XUMHYECKHE CBOWCTBA. OKCHABI Cephl KaK IPEICTABUTEIH
KHUCTIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3HUECKUe U XMMHUECKHUE CBOWMCTBA
(o0mre Kak mpeacTaBUTENS Kilacca KUCIOT U crenuduueckue). XuMUUECKHe
peaKIuu, JekKallue B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJyueHHs] CEPHOM
kucinoTel. [Ipumenenue. Comu CepHON KHUCIOTHI, KAUeCTBEHHAS PEaKIus Ha
cyibdar-uoH. HaxoxmeHnue cepsl M e€ COSTUHCHUN B IPUPOJie. XUMUYECKOE
3arps3HEHUE OKPYIKAIOIIEH Cpeibl COSNMHEHHUSIMH CepPbl (KUCIOTHBIE JTOKIH,

3arps3HEHUC BO3AyXa U BO)IOéMOB), CII0COOBI €T0 MpeaOTBpalllCHHA

OO6mass xapakTepucTuka 31eMeHToB VA-rpynmnbsl. OcoO€HHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUA. A30T, pPACIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMuieckre cBoiictsa. KpyroBopot azora B mpupoze.
AMMuak, ero ¢u3MYecKhe U XHUMHUYECKHE CBOMCTBA, MOJIy4YEHHE U
npuMeHeHne. CoiaM aMMOHUS, WX (U3MYECKHMe U XUMHUYECKHE CBOICTBa,
npuMmeHeHne. KauecTBeHHas peakiusa Ha MOHbBI aMMOHHMSL. A30THas KACIIOTA, €€
nojy4yeHue, pu3nyeckue 1 XMMUYeCKre CBOMCTBA (00IIMe KaK MpeACcTaBUTENs]
Kjacca KHUCIOT M crnenuduueckue). Mcnonp3oBaHMe HUTPATOB U COJIEH
aMMOHHSI B KaueCTBe MHUHEpPAIbHbIX yJI0OpeHUi. XUMHUECKOe 3arps3HEeHue
OKpYXaroIle cpesibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE I0K/IU, 3arps3HEHNE

BO3]1yXa, MOYBBI U BOJIOEMOB)

®ocdop, annorponubie Moauduxanuu dpocdopa, husnueckue U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. Mcmons3oBanue (ocharoB B KauecTBe
MHUHEpaJIbHBIX YI00peHHi

Ob6mas xapaktepuctuka 31eMeHTOB |VA-rpynnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEeHH OKHCICHHS. YTJIEPOHd, aIOTPOIHBIE

MOIU(UKALMH, PACIPOCTPAHEHUE B NpUpojAe, (U3NUYECKHEe U XUMHYECKUE




2.6

cBoiictBa. Ancop6musi. Kpyrosopot yrieposna B mpupojae. OKkcuasl yrieposa,
ux (pusmyeckre U XMMUYECKHE CBOMCTBA, NEHCTBUE HA KUBBIE OPraHU3MBI,
MOJTy4eHUE U TPUMEHEHHE. DKOJIOTUYECKUE MPOOIIEMBI, CBI3aHHBIC C OKCUIOM
yrinepona(lV); rumoresa rio0aabHOTO IMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
addekr. YrompHas KucIoTa W e€ cond, uX (PU3MYecKHne W XUMHUYECKUE
CBOIiCTBa, Mmony4yeHue u npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbl. Vcronb3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEILCKOM XO03SIMCTBE

[TepBoHavanbHble TOHATHSI 00 OPraHUYECKUX BEUIECTBAX KaK O COCTUHEHHSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMIEPUH, YKCyCHas
kucnora). Mx cocrtaB u xumuueckoe crpoeHue. [lonstue o Ouonorumuecku
BOKHBIX BEIECTBAX: XHUpaX, OenKax, YIJIeBOJax — W HMX POJIU B KU3HU
yenoBeka. MarepuaabHOE €IWHCTBO OpPraHHMYECKUX W HEOPraHuYeCKHX

COEIMHEHUI

2.7

Kpemuwmii, ero Qusnueckue ©u XUMHUYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. O0mue npeactaBieHust o0
okcuzae kpemuus(1V) n kpemuueBoit kucnote. CHIMKaThl, UX HCIIONIb30BaHHE
B ObITYy, MEIUIMHE, IPOMBIIUICHHOCTH. BakHelue cTpouTeabHble
MaTepuaybl: KepamMHKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobrembl
0€30I1aCHOTO HCIIOJIb30BaHMS CTPOMTEIbHBIX MaTepPHaJOB B IMOBCEIHEBHOMH

KHU3HU

2.8

XVUMUYECKUH 3KCIEPUMEHT: U3yyeHHE 00pa3lioB HEOPraHUYECKUX BEIECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEIEHNE KAUECTBEHHBIX pEaKLUi Ha XJIOpHUJ-
MOHbl M HAONIOZEHHE NPHU3HAKOB MX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUecKkre 1 XMMHUYECKUE CBOMCTBA raJIor€HOB M UX COAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ 00Opa3liaMu XJIOPHI0B
(ramoreHuI0B); O3HAKOMJICHHE C O0O0pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCHOJB30BAHME BHJIEOMATEpUANIOB); HAOIIOJEHUE Ipoliecca
o0OyTauBaHuUs caxapa MoJl AeWCTBUEM KOHIIEHTPHUPOBAHHOM CEPHOMN KHUCIIOTHI;
U3yueHHe XUMUYECKHX CBOMCTB pa30aBICHHOMN CEpHOI KUCIIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOIIOJeHHe Npu3HaKa eé
POTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, pocdopa u ux
coeIMHEHUN (BO3MOXHO MCMOJIb30BaHUE BHJIEOMATEPHANIOB), 0Opa3laMu
a30THBIX U (ocOpHBIX yA0OpEHHMIt; moyUyeHrne, coOupanue, pacrno3HaBaHue
U U3y4YEHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX PEaKIUil Ha MOH

aMMOHUST W ¢ocharT-MOH W U3yueHHE MPHU3HAKOB MX MPOTEKAHHUS,




B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEABIO (BO3ZMOXKHO
UCIOJIb30BaHUE BMJCOMATEPHANIOB); U3yU€HHE MOJeNed KpUCTAUIMYECKHX
pemérok ainmasza, rpadura, ¢yIepeHa; O3HAKOMJIEHHE C IPOLECCOM
a7icopOLIMK paCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM
IPOTUBOra3a; MOoJIy4yeHHe, cOOMpaHHue, PaclO3HABaHUE M U3yUCHUE CBOWCTB
YIJIEKUCIOro Ta3a; MpOBEIEHHE KadeCTBEHHBIX peakuuid Ha KapOoHaT- U
CUJIMKAT-HOHbl M M3Yy4YCHHUE IPU3HAKOB MX IIPOTEKaHUSA; O3HAKOMIICHUE C
IPOAYKIMEN CUIMKATHOW ITPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHene HeMeTaUIbl U UX COEAUHEHUS))

Mertamasl 1 ux COCAMHCHUA

3.1

OO0mias XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoil cucreme xummuueckux snemeHton J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaioB. Meraminyeckas CBs3b
U MeTaJUIMYecKas KpucTaimyeckas pemérka. DJNeKTPOXUMUYECKUU psij

HaIPSKEHUN METaJIOB

3.2

3.3

du3nyuecKre U XMMUIECKHEe CBOHCTBA MeTa/UT0B. O0IIKe CrIoco0bI MOTyYeHUs
MmeTasuioB. [ToHsATHE O KOPPO3UH METAIOB, OCHOBHBIE CLIOCOOBI 3aIIIUThI UX OT
koppo3uu. CruiaBbl (CTaib, YyryH, JIOPAJIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6LITy " NPOMBIIIINIICHHOCTHU

[Ilenounsle MeTaybl: nosioxkeHue B [leproguueckoil cucteMe XUMHUYECKHX
anemeHToB JI.11. MeHnzeneeBa; cTpoeHUE UX aTOMOB; HaX0XIEHUE B IIPUPOJE.
duznyeckue 1 XUMUUECKHE CBOIMCTBA (Ha mpuMepe HaTpus U Kanus). OKkcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHEeHMEe IETOYHBIX METaIOB U UX

COeTMHEHNN

3.4

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMA: TIOJIOXKEHHE B
Ilepuoauueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXKJICHUE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHus W KaJbllus. BakHelime coequHeHHs KaiblMs (OKCH],

TUAPOKCHI, coyiH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmoMunuii: onoxenne B lleproanyeckoil cUCTeMe XUMUYECKUX DJIEMEHTOB
J.W. Menneneesa; CTpO€HUE aTOMa; HAaXOXKIEHUE B mpuponae. Pusznueckue u
XUMHYECKHE CBOWCTBA aIIOMHHHS. AMQOTEpHBIE CBOWCTBA OKCHAA W

THUAPOKCHU A AJIFOMHUHHASA

Kenezo: nonoxenue B [lepuoanueckoil cuctreMe XuMuueckux 3neMenToB J[. 1.

MeHneneeBa; CTpOCHHE aToMa; HaxoXJIeHHe B mpupone. dusudeckue u




3.7

4.1

XUMHUYECKHE CBOMCTBa xene3a. Okcuipl, ruapokcuabl U conu xenesa(ll) u

xene3a(lll), ux cocras, cBOWCTBA U MOTyYEHUE

XUMHUUECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMi METAJJIOB U CILJIABOB,
uX (U3NYECKHMMHU CBOWCTBAMH; M3YUYCHHE PE3YJIbTATOB KOPPO3HH METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHocTeH
B3aUMOJICHCTBUSL OKCHUJA KalbliUsl M HATpusi C BOAOW (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPHAIIOB); MCCIEIOBAHUE CBOMCTB XKECTKON BOBI;
mpolecca TOpPEHMsI JKelle3a B  KHUCIopoJAe (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPUAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHbBIX PEAKLIUN HA HOHbI
(MarHus, Kanublms, anoMunus, nuHka, xenesa(ll) u xemesa(lll), mequ(ll);
HaOJr0IeHNE U ONKMCaHKe MPOLIECCOB OKPAIIMBAHUS INIAMEHU HOHAMU HaTpus,
Kamus W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUJIEOMATEpPUANIOB);
uccienoBaHie aM(OTEpHBIX CBOMCTB T'MIPOKCHA ATIOMMHHUSA U THAPOKCHUIA
LIMHKA; pEelIeHNE SKCIIEPUMEHTAIIBHBIX 3a]a4 110 TeMe «Baxuelme MeTaibl

Hn UX COCAUHCHUA»

XuMus u OKpYyzKaromas cpecaa

HoBrie MaTCpHrajibl 1 TCXHOJIOTHH. BemectBa u MaTcpuaJibl B MMOBCEIHEBHOM
JKH3HH YeJIOBEKa. XUMHSI U 300pPOBLE. be3omacHoe HCIIOIB30BaHNE BEIIECTB U

XUMHUYCCKHUX peaKquI B 6I>ITy. HepBaﬂ IoMOIIb MMPU XUMHUYCCKHUX OKOTaX U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  TI'PAaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxatomient cpeasl [TK. Ponb xumun B pelieHu# 5K0JI0rMYECKUX MPOOIIEM.
[TpupoaHble MCTOUYHUKHM YIJIEBOJOPOJIOB (Yroyib, IPUPOAHBIN Ta3, He(PTh),

MPOJIYKTHI UX MepepabOTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XUMHYECKUH SKCTIEPUMEHT: N3ydeHne 00pa3lioB MaTepHaioB (CTEKJIO, CIIJIaBbl

MCTAaJIJIOB, ITOJIMMCECPHBIC MaTepI/IaJIBI)




ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHON OBPA3OBATEJIBHON MPOT'PAMMBI OCHOBHOTI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SIBIICHUH MpPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'0
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJbTYphl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHHU CPEAN JPYIUX CCTCCTBCHHBIX HAYK

1.2

O HAYYHbIX MCTOAAX IIO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAX MCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XUMHNYCCKHX peaKuHﬁ; YMCEHUC HCIIOJB30BATH MOACIMN  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 ctepax npodeCCUOHATBLHOM ACSITEILHOCTH, CBI3aHHBIX C XUMHCH
U COBPEMEHHBIMU TE€XHOJOTHUSIMHU, OCHOBAHHBIMHU Ha JTOCTHXKEHUSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS paccMaTpUBaTh
XUMHIO Kak cdepy cBoeil Oynymedt mpodeccnoHanbHOM
NEATSIIbHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
npoUIBLHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

o0b1ero oopa3oBaHus

2.1

Bianenne cucreMod XMMWYECKHX 3HAHMM M YMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHPII>i, KOTOpAas BKIIFOYACT:

Ba)KHEMIIINE XWMUYECKHE TOHATHA: XHMUYECKHH JJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJTHOPOIHAS U
HEOJIHOPO/IHAs CMECh, OTHOCUTENIbHBIE aTOMHAasi M MOJIEKYJIsIpHas
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca, MOJIIPHBINA
00BEM, OKCHI, KUCIOTAa, OCHOBAaHUE, CONb (CPeHHsisl), XUMHUYECKas
peaKius, peakinh COCIUHEHUS, PEaKIUU PA3IOKECHHS, PEAKIUU
3aMeIIeHus, peakud OOMeHa, TeToBOM 3((EeKT peakiuu, IK30- U
SHIOTEPMUYECKHE PEAKIIMH, PACTBOP, MACCOBasl JIOJISI XUMHYECKOTO

9JICMCHTAa B  COCAUHCHUH, MaACCOBasA HOJd HW  MPOUCHTHAA




2.2

2.3

KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN CI10H
aToMma, aToMHas OpOuTab, PagUyC aToOMa, BAJEHTHOCTb, CTENEHb
OKUCJICHHsI, XUMUYECKas CBSA3b, IEKTPOOTPULATEIIbHOCTD, OJISPHAs
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, HOHHAsI, METaLINYeCcKasl,
MOJIEKYJIIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
ANIEKTPONIUTUYECKAs JMCCOLMAINSA, PEaKUUH HMOHHOIO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHUYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAlOIIME 3aKOHbl XUMHM: 3aKOH COXPAaHEHHMS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOrajpo

TCOPUU XUMHU: ATOMHO-MOJICKYJIAPpHAA TCOpHU:, TCOPHUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanun

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH

3.1

YMEHUE TMpPaBUJIBHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM YHCII€ MHUHEpaibHble YJOOpPEHMs, METaIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH  MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, MPUPOIHOTO raza, HeTH) B OBITY, CETHCKOM
XO0351MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB, yIJIEBOJOB  JJIsi  OpraHM3Ma  4YelloBeKa; yMEHHeE
MIPOTHO3UPOBATh BIIMSHUE BEIIECTB U XMMHUUYECKHX MPOLECCOB HA

OpraHM3M 4YeJIOBEeKa U OKPY’KAIOLIYI0 PUPOIHYIO CpeLy

3.2

3.3

3.4

YMEHUEC UHTCTPUPOBATE XUMHUYCCKHUEC 3HAHUA CO 3HAHUAMH APYTUX

y4eOHBIX IPEAMETOB

HaJIM4YHEC OIIbITa pa6OTBI C pa3JINYHbBIMU UCTOYHUKAMU PIH(bOpMaI_II/II/I
10 XuMHnu (Haquaﬂ U HAy4YHO-NIOIyJidpHas JIMUTEpaTrypa, CJIOBapH,
CIIpaBOYHHKH, I/IHTCpHeT-pecprBI)

YMCHUC 00BEKTHBHO OLCHHUBATH I/IH(I)OpMaI_[I/IIO O BCIICCTBAX, HX
NpEeBpalICHUAX W  [MPAKTHYECCKOM  IMPUMCHCHHHM W  YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6H0-H03HaBaTCJIBHBIX 3aga4




BH&I[GHI/Ie OCHOBaMHU ITOHSATHUMHOI'O arrmapara 1 CHUMBOJIMYCCKOIO

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HCOpPraHNM4eCKUX BEHICCTB,

4 YPaBHEHUN XHUMHYECKMX pPEaKLHUi; OCHOBAMU  XHMHUYECKOU
HomeHnknatypsl (IUPAC u TpuBHanbHO)
YMmeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHUCJIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3aps slpa, oOIlee YHCIOo
AJIGKTPOHOB), paCIpeACICHUEM DIIEKTPOHOB IO SHEPreTHYCCKHM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHUOOB, KATUS U KAJIbLIHS
[IpencraBienne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUYECKHX JJIEMEHTOB (Palnyc aToma, IEKTPOOTPHUIATEILHOCTS),

6 MPOCTBIX M CIOXKHBIX BEIIECTB OT TMOJOXKEHHUS DSJIEMEHTOB B
Ilepuoanueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
MOJArPYNIax) v 3JEKTPOHHOTO CTPOCHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XAMHUYECKHE IJIEMEHTHI

7.2 HEOpraHUYEeCKUE BElIeCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeH#ue onpenensrs:

8.1 BaJICHTHOCTh M CTETICHb OKUCJICHHSI XUMHUYECKHUX JIEMEHTOB, 3apsiI

' MOHA

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAIUIMUECKOH CTPYKTYpHI B

' COCTUHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX paCTBOpaX BEIIECTB (KHUCIOT, OCHOBAHUH)

8.4 OKUCIUTENh U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUYECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KHUCIOPOA, O30H, BOJIOPOA, TpaduT, ammas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUN, KaIH, MarHHMH,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHMCJIE€ HMX BOJHBIX PAacTBOPOB (BOa,

9.9 aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHJIBI H THIPOKCHJIBI

metaimoB |-l1A rpynm, amromunus, meau (1), nunka, xenesa (11 u

I11), oxcuast yrnepona (I u 1V), kpemuus (1V), azota u pocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30TuCTas, a30THasd,
dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTA U UX COJIH )

IMPOrHO3UPOBATL W  XapPaKTCPU30BATb CBOICTBa B€OICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHUC BCIICCTB B

93 3aBHCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHHS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX
10 YMeHue COCTaBIsATh MOJICKYJIIPHBIC U MOHHBIC YPABHCHUS PEaKIUH,
B TOM YHCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEAKITUI
103 WUTIOCTPUPYIONINX XWMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIiT) HEOPraHMYECKUX BEIECTB
10.4 MOJTBEPKIAIOIIMX TEHETUYCCKYIO B3aUMOCBSI3b MEXTy HUMHU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEJIBHYK0 MOJICKYJISIPHYFO W MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO DJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHUSAM XHMHYECKUX PEAKIUH U HAXOAUTh KOJIUYECTBO
' BeIecTBa, 00BEM M MacCy peareHTOB WIIH MPOTyKTOB pPEaKIInn
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaAOIIO/IEeHHE,
121 U3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUCHUH BEIIECTB
' U XUMHYECKHUX SIBJICHUH; yMEHHE C(HOpMYIHpOBATH MPOOJIEMYy |
MPEJIOKUTH MMYTH €€ PEIICHUs
122 Oe3omacHOil pabOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKON
' MOCYJI0H ¥ JIa0OPAaTOPHBIM 000PYTOBAaHHEM
MpaBUJIaMU 0e30ImacHoro oOparteHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEAHCBHOW JKH3HU, IPABHIIAMU TTOBEACHHS B
123 HeNsiX cOepekeHHs 30POBbSl U OKPYIKAIOUIEH MPUPOIHOU CPEIIbI;

MOHMMaHHE BpeJa (OMacHOCTH) BO3/AEUCTBUS Ha KUBbIE OpPTraHU3MBbI
ONPEAEIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUS 51

MpeaoOTBPAICHHA UX BPpCIHOTO BOS)ICI\/'ICTBI/ISI




13

131

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe U  onucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

MOJlyYeHUE KHUCIOpPOJa M HU3Y4YEHHE €ro CBOICTB; MOJIy4YeHHUE
BOJIOPOJIa M U3YUYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO raza u
M3Y4YCHHE €ro CBOWCTB; IOJyYe€HHE aMMHaKa W H3yYeHUE €ro

CBOWCTB

13.4

135

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH
pPacTBOPEHHOIO BEILECTBA

[IPUMEHEHUE WHAUKATOPOB (;makmyca, METHJIOpAHXa u
denondranenna) sl ONpeaeNeHUs XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAHNEC U ONHCAaHHE CBOICTB HCOPraHM4YCCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aPIMO,Z[eI>'ICTBPI${ KHCJIOT C ME€TalllaMU,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA u HEPACTBOPHUMBIMHU
OCHOBAaHUAMHU, COJEIMH, IIOJYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro MCETajlyia JpyrumM M3 pacTBopa COJIH;
HUCCICIOBAaHUC aM(l)OTCpHBIX CBOICTB THAPOKCUIAOB aJTFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYCCKUX COGHHHCHHP’I)); ((3J'IeKTpOHI/ITI/I‘-ICCKa$I
JUCCOLIMAITHS) , «Baxneimue HeMeTaIbl U HX COCAMHCHUA,

«Baxueiinine MeTalIbl M UX COSAUHECHUS

XUMHYECKHE  OKCIEPUMEHTBI,  HWUTIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIOIIKNE B BOJHBIX PAacTBOpPaX HOHBI: XJIOPUI-, OpOMUI-,
wonua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaJIbIUs, ATIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YMmeHnue:




NpPEICTaBIATh PE3yJIbTaThl ASKCIEpUMEHTa B (opMe BBIBOJOB,

14.1 JIOKa3aTeNIbCTB, TpaUKOB U TAOIUIl W BBISABIATH SMITMPUUYECKHE
3aKOHOMEPHOCTH
YCTaHABIIMBATh  CBSI3M  MEXIYy  pEaIbHO  HAOIIOAaeMBIMU
14.2 XUMHYECKHUMH SIBJICHUSIMH W TIPOLIECCAMHU, TPOUCXOASIIUMH B

MakKpo- ¥ MUKPOMHUPE, 0OBACHATh IPUUMHBI MHOTOOOpPa3Hsl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

HepBOHa‘laﬂbHHe XHUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

13

ATOMBI U MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

OJICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

Xumuaeckas (bopMyna. BanenTHOCTF aTOMOB XHMHYECKHX DJJICMEHTOB.

CreneHp OKUCICHUS

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAas aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MomsipHas Macca. MomsipHbiii 00bEM Ta30B.
B3aumocBsI3b KOMMYECTBa, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
dusnueckre U XUMHYECKHE SIBICHUI. XUMHUUECKas peakuuga u cé IMPU3HAKH.

3aKoH COXpaHCHHUA MACChI BCHICCTB. XUMHYECKUE YpPaBHCHU

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMAa XHMMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

Ilepnonnueckuit 3akoH. Ilepumonnueckas cucreMa XHMHYECKHX DSJIEMEHTOB
JA.N. Menneneesa. Ilepuoasl u rpymnmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB NepHUOa U IPYIIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XHMHYECKHX DJIEMEHTOB

[Tepnonnueckoii cucrems! .M. Menneneesa

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUH CBOMCTB XMMHUUECCKHUX DJIEMCHTOB MEPBBIX Tpex
NnepruoaoB, Kajus, KaJIbIUA (pa;u/lyca ATOMOB, JJICKTPOOTPUHIATCIBHOCTH,
MECTANIMYCCKUX U HEMECTAIIIMYCCKHUX CBOI>'ICTB) n Hux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HCpHO[[PI‘-ICCKOfI CHUCTEME H

CTPOCHUEM HUX aTOMOB

3.1

Crpoenue BeniecTBa

Xumnueckass cBsizb. KoBajieHTHast (TOJIApHAsE M HEMOJSIPHAsl) CBA3b.
DNeKTPOOTPUIIATETLHOCTh ~ XUMHYECKUX  dJeMeHTOB. VIOHHas  CBS3b.

Merannueckas CBSI3b




3.2

Tunbel KpUCTANIMYECKUX PEIETOK (aTOMHas, MOHHAs, MeTajuindeckas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAIIMYECKOW PEMIETKH M BHUAA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl ¥ uXx COCAUMHCHUS

Knaccudukanus u HOMEHKJIATypa HEOPTaHUYECKUX COCAMHEHUH: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOoTepHBIC) u
Hecosieo0pa3yomye, OCHOBaHHH (IMIENOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHUCIOT (KUCIIOpOJCOAepkKame U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CpPEIHUX M KUCITBIX)

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-HCMCTAJJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPOJa, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckre M XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusA, KaJIid, Mardivisd U KajJblWA, aJIIOMUHHA, KEIIC3a. 3JICKTpOXHMI/III€CKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusnyeckue U XUMUYECKHE CBOMCTBA BOIOPOJHBIX COC,Z[I/IHeHI/Iﬁ HEMCTAJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKcHIOB HemetainioB: cepsl (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tonydenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: metauioB |A-IIIA rpynn, munka, meau(ll) u

xene3a(ll, 111). TlonyueHne okcUIOB METAILIOB

XUMHUYECKUE CBOMCTBA OCHOBAHUHN U aM(pOTEPHBIX I'MIPOKCUIOB (Ha MpuMepe
THIPOKCUIOB alllOMMHHUA, KeJe3a, ULuHKa). [loimydyeHne oOcCHOBaHUN U
aM(OTEpHBIX THAPOKCUIOB

OOmre XMMHUYEeCKHe CBOWCTBA KHCIIOT: XJIOPOBOJAOPOIHOM, CEPOBOAOPOAHOIM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHO, KpeMHHEBOM, yroabHOU. Ocobbie
XUMHUYECKHE CBOMCTBAa KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonydenune kucaor

OOme xuMHUYeckre cBoiicTBa cpeiHux coieil. [lomyuenue coneit
[Tonmyuyenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJAa, aMMHaKa,

YTJIIEKHUCIIOTro ra3a B 1abopaTopuu

411

[Tonyyenue ammuaka, CEpHOM U a30THOM KHUCIIOT B MPOMBbIIIEHHOCTH. O0miue

CITIOCOOBI MOJIy4YCHHU A MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMHYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHUeCKUX peakiuii Mo pa3InyHbIM IPU3HAKAM: 110 YUCTY U
COCTaBy YyYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno

M3MEHEHHIO CTEIICHEH OKHMCICHUSI XUMUYECKHX YJIEMCHTOB

5.2

5.3

5.4

5.5

TernnoBoil APPeKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHHUS.
OK30- U DJHIOTEPMUYECKHUE peakunuu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTENTBHOBOCCTAHOBUTEIBHBIE peakuuu. OKUCINUTENN U BOCCTAHOBUTEIIH.
IIpoueccel  OKMCIEHMSI W BOCCTAHOBJIEHMs.  ODJIEKTPOHHBIA  OaslaHC
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH

Teopust anekrponuTudeckon quccounanuu. Katnonsl, aHHOHbBI. DJIEKTPOIUTHI
U HEe3NEeKTPOJUThl. CUJIbHBIE U cl1a0ble 31eKTPOIUThI. CTeleHb TUCCOLMALUN

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_II/Iﬁ HOHHOI'O 06MCHa,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHHUS PEaKIIUU

XHMHMS M OKpYyXKarolas cpeaa

6.1

BemectBa m Marepuansl B IIOBCEJHEBHOM JKHM3HM 4YeloBeKka. besomacHoe
UCIOJIb30BAHME BEUIECTB M XMMUYECKUX peakuuid B jgabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJIICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl (KUCIOTHBIE —JO0XKIH,
3arpsi3HEHUE TOYBbI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeloTBpaIleHUs
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJK). Poap xumum B
pelIEHNH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢pocdopa, yriaeposa, KpeMHHUS U UX COCTUHEHUH B
ObITY, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3dicTBe. IIpuMeHeHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, TIOPAJIOMHHMNA, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coeuHeHuil. [loHsTHe 0 KOppo3uK METaI0B, OCHOBHbBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[TpupoaHble HWCTOYHMKH YTIIEBOAOPONOB (Yrojb, MPUPOIHBIN Tra3, He(Th),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHI 00 OPraHM4YCCKHUX BEIICCTBAX KaK O COCAWHCHHUAX
yriaepoaa (MeTaH, 9TaH, OTUJICH, alICTWICH, 3TAHOJI, INIULICPHUH, YKCYCHAast KI/ICJ'IOTa).
IloHsaTHe 0 OMOJOrHYECKH BaKHBIX BCHICCTBAX: XXUpax, 6em<ax, YIj€Boaax — U ux

POJIA B JKU3HU YCIIOBCKA




Pacuyérer:

7.1 1o hopMysiaM XMMHYECKUX COSAMHEHUH
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMUYECKUM ypaBHEHUSAM




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

OI'N C «Most mrkoiiay









