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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOIO OOIIEro oO0pa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pazoBaTebHOM IPOrpaMMBbl OCHOBHOTO o01ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha OCHOBE (eaepaibHONM paboueit
nporpaMMbl BOCHUTAHMUS W C Y4ETOM KOHIIEMIIMU TpEernojaBaHusi y4eOHOTO
npeamera «XuUMHUS» B 00pa3oBaTeNbHBIX — oOpraHusaiusx Poccuiickoi
denepauni.

[Iporpamma mo xumum MaéT MpPEACTaBICHHE O LEAX, OOIIel CcTpaTeruu
oOy4eHUsl, BOCIHUTAHUS W Pa3BUTUS OOYUYAIOIIUXCS CPEJACTBAMH Y4eOHOTO
npeaMeTa,  yCTaHABIMBAeT  00s3aTeIbHOE  MPEIMETHOE  COJIepXKaHue,
peayCMaTPUBAET PACHPEICIICHHE €Tro MO KiaccaM M CTPYKTYPHUPOBAHHUE IO
paszznenaM M TeMaM MPOTPpaMMbl MO XUMHUH, OMNPEIEseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEH/TYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUS XHUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€M, JIOTUKM Y4eOHOro IMpoliecca, BO3PACTHBIX
0COOEHHOCTEW OO0yYaroluXcs, ONpeaesieT BO3MOXHOCTA MpeAMeTa s
peanu3zanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus, a Takke TpeOOoBaHUMN
K pe3yibTaTaM OOy4YeHHUss XMMHUHM Ha YPOBHE IeJIel U3ydeHHUs MpeameTra u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON MAESTEIBHOCTH OOYYarOIIErocs: IO
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XUMHUU CIY>KUT OCHOBOW [JIsi (hOPMHPOBAHUS MHPOBO33PEHUS
00y4aromierocsi, ero NpeCTaBICHUl 0 MaTEpPUATLHOM E€JUHCTBE MHUPA, BAKHYIO
pOJIb UTParOT GOPMHUPYEMBIE XUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTUU U 00 SBOJIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TT00ATbHBIX
mpo0JIeM YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTreTHUSCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET peaju3aldd BO3MOXKHOCTEH IS CaMOpa3BUTUA U
dbopMupoBaHUS KYJIBTYphl JUYHOCTH, €€ oOmed u QYHKIIMOHAIBHON
IPAaMOTHOCTH,;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBILIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOydJarommXCcs, HABBIKOB HMX CaMOCTOSITCIbHOW y4eOHOW JesATEIHHOCTH,



AKCHEPUMEHTAIBHBIX U HUCCIEIOBATEIbCKUX YMEHUN, HEOOXOAUMBIX KakKk B
MMOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU JIESITEIbHOCTH;

3HAKOMUT CO CHEIU(UKON HAYYHOrO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3TJIla HA E€IWHCTBO MPUPOABI M  YEJIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH
oOyyJarommxcs;

croco0CTByeT (hOPMUPOBAHUIO 1IEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
HAy4YHBIM 3HAaHUSAM, K TIPUPOJE, K UEJIOBEKYy, BHOCUT CBOM BKJIajJ B
AKOJIOTUYECKOE 00pa3oBaHuE 00YyUaOIIUXCS.

JlaHHbIe HarpaBiieHUs] B 00y4eHUU XUMUM O0ECTICUUBAIOTCS CHEIU(UKON
coJliepKaHMsl yuyeOHOTrO TIpeaMeTa, KOTOPBIM SBJISETCA  IEIaroru4ecku
aJanTHPOBAaHHBIM OTpaK€HWEeM 0a30BOM HAyKW XMMHH Ha ONpeeIEHHOM dTare
e€ pa3BUTHUS.

Kypc xuMun Ha ypoBHE OCHOBHOTI'O OOIIETr0 0Opa3oBaHMsI OPHUEHTHUPOBAH
HAa OCBOEHHE OOYYarOIIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSITUH XUMUH,
OCHOB HEOPTaHWYECKOM XHMHUHM U HEKOTOPBIX OT/ACJIbHBIX 3HAUUMBIX MOHSITUN
OpraHUYeCKOM XUMHHU.

CrtpykTypa cofepkaHus MporpaMMbl 10 XUMHUHU c(hOpMUpPOBaHA HA OCHOBE
CUCTEMHOI0 MoAxoJa K €€ uzydeHuro. ColepKaHue CKIIaJIbIBAETCS U3 CUCTEMBI
NOHATUMA O XHWMHYECKOM DJIEMEHTE W BEUIECTBE M CHUCTEMbI TMOHITUH O
XxuMu4ecko peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHHU30BaHbI 10
OPUHIUITY TOCJIENOBATEIBHOTO PA3BUTUSl 3HAHUM HA OCHOBE TEOPETHYECKUX
IpEACTaBICHUN PA3HOT0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3axkona JI. M. MenaeneeBa Kak OCHOBHOTO 3aKOHA
XUMUU;

— YYEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3H;

— MOpeacTaBiIeHUN 00 HIEKTPOJIUTHYECKON AUCCOIMALMK BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX W OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT
OTHOTO ypOBHA K JPYrOMYy, BBIMOJHAS (QYHKIIUHU OOBSCHEHUS U
MPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUSI W BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U MOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TIO XUMHU CIHOCOOCTBYET (DOPMUPOBAHHIO
MPEICTABIEHAS] O XHMHUYECKOM COCTABISAIOIIEH HAayYHOW KApTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUN NPUPOIbl, IECHHOCTHOTO OTHOIICHUS! K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HaHUA B Hayke. M3yueHue XuMuu npoucxXoauT ¢ IPUBICUCHUEM



3HAHUW W3 paHee HU3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaOMUH MUpP»,
«buomnorus. 5—7 kimacce» u «Ousmnka. 7 Kiace».

[Ipy wu3yyeHUHM XUMHUU MPOUCXOAUT (POpMHUPOBAHUE 3HAHUM OCHOB
XUMUYECKOM  HAaykKM Kak  oOOJacTd  COBPEMEHHOIO0  €CTEeCTBO3HAHUS,
MPAKTUYECKON JESITEIbHOCTH YEJIOBEKa M KaK OJHOr0 U3 KOMIIOHEHTOB
MUPOBON KYJIBTYpbl. 3ajlaya y4eOHOIro MpeaMeTa COCTOMT B (POPMUPOBAHUU
CHUCTEMbl XMMHMUYECKHUX 3HAHUM — BaXKHEUIMX (PAKTOB, MOHATHUM, 3aKOHOB U
TEOPETUYECKUX TMOJOKEHUHN, JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIIEHUH K HAyYHBIM METOJaM IO3HAHUS MpU
U3YYEHUU BEIIECTB MU XUMHYECKHUX peakiui, B (POpPMHPOBAHHU U PA3BUTUU
MO3HABATEILHBIX YMEHUN W HMX NPUMEHEHUHU B Yy4eOHO-TO3HABATEIbHOU W
y4eOHO-UCCIEIOBATEIbCKON IESITEIbHOCTH, OCBOCHHHM TIpaBUi 0€30MacHOro
oOpalieHust ¢ BEIIeCTBaMH B TTIOBCETHEBHOM JKH3HHU.

[Ipy u3ydyeHnn XWMHUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
Ba)KHOE 3HAUYCHHUE PUOOpETH TaKKe IeNH, KaK:

— (opMUpOBaHUE WHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00pa30BaHUIO, COTPYTHUUECTBY, CAMOCTOSTEILHOMY MPUHITHIO PEIICHUN,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

— HampaBJICHHOCTh OOYYEeHHS Ha CHCTEMAaTHYEeCKOE MpHUOOIIeHNE
0o0ydJaromuxcs K CaMOCTOSITEIbHON TO3HABATEILHON JCATEILHOCTH, HAYYHBIM
MeToAaM TO3HaHUs, (POPMUPYIOIIUM MOTHUBAIMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

—  obecmedyeHue  yCIIOBHA, CIIOCOOCTBYIOIIIUX ~ TPUOOPETEHUIO
oOydJarolmuUMHCsl  OMbITa  PA3HOOOPA3HOW  JEATENBHOCTH, TIO3HAHHUS W
CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMM), MMEIOIIUX
YHUBEPCAIbHOE 3HAUYCHHE ISl PA3JIMUHBIX BUIOB JIECSITEILHOCTH;

— (¢opMupoBanue o00mIeH (QYHKIMOHATBHON H €CTeCTBEHHO-HAYYHON
IPAMOTHOCTH, B TOM YHCJIE YyMEHUW OOBSACHATH W OIICHUBATh SIBICHUS
OKPY’KAIOIIEr0 MUPA, UCMOJIb3Ysl 3HAHUS U OIBIT, MTOJYYCHHBIE IPU U3YYCHUU
XUMUH, TPUMEHATh WX TMPH PEIICHUU TPOOJeM B TMOBCEAHEBHOW >KU3HH WU
TPYZOBOU JEATEIbHOCTH;

— QopmupoBaHHE Yy OOYYAONIUXCS T'YMAaHHCTHYECKHX OTHOIICHHUM,
MOHUMAaHUS 1IEHHOCTH XUMHYECKHUX 3HAHWH I BBIPAOOTKH HSKOJIOTHYECKU
11eJIeCO00pa3HOT0 TOBEACHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B IENAX
COXpPaHEHUsI CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON CPEIBI;

— pa3BUTHE MOTHBAIIMU K OOYYCHHIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,



FOTOBHOCTH K OCO3HAHHOMY BbIOOpY TMpoduiass U  HAMpPaBICHHOCTH
JanbHeuIIero o0yyeHusl.

OO6miee yucno 4YacoB, OTBEAEHHBIX ISl WM3YYEHUs] XMUMUU Ha YpPOBHE
OCHOBHOTO 00111€eT0 00pa3zoBanusi, cocTanisieT 136 yacos: B 8 kiacce — 68 yacoB
(2 ywaca B Hememwo), B 9 kmacce — 68 wyacoB (2 dYaca B HEJEINIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMUM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTtBa. PU3MYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOJax MO3HAHUSA B XMUMUHU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas (opmyna. BaleHTHOCTh aTOMOB XMUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHUTENbHAs aTOMHas Macca.
OtHOcUTEIBHAS MOJICKYJIsIpHAsi Macca. MaccoBast 40JIsl XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KonmnuectBo BemectBa. Monbs. MounsipHas  macca.  B3auMocBA3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IUHMI] BellecTBa. Pacué€rbl mo
dbopmynaM XUMHUECKUX COSTUHEHUH.

@u3nueckue M XUMHUYECKUE SBICHUA. XHMHUYECKas peakuus u eé
NPU3HAKK. 3aKOH COXPAHEHHMS MacChl BELIECTB. XHWMHUYECKUE YpPaBHEHUSI.
Knaccuduxanus XuMu4ecKkux peakiuil (CoeIMHeH s, pa3IoKeHUs, 3aMEIIeHHUS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, MpaBuiaMu paboThl B JabopaTopuun
u mpuéMamu oOpamieHus ¢ J1abopaTOpPHBIM O0OpYyAOBaHHWEM, H3y4YCHUE U
onmucaHne (HU3UYECKUX CBOWCTB 0Opa3lloB HEOPTraHMYECKUX BEIIECTB,
HabOmonenne ¢pu3ndeckux (IMIaBlieHue BOCKA, TAsTHUE JIb/Ia, pAaCTUpaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAIUsl BOJIbl) U XUMHUYECKUX (FOpPEHHUE CBEYH,
MPOKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOAECHCTBUE MeJa C KHUCIOTOMN)
ABJICHUHN, HAOMIOJEHUWE U OMNUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3aUMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue rugapokcuna meau (1) mpu HarpeBanum, B3aMMoOJEHCTBUE
xene3a ¢ pactBopoM conu meau (1), uzyuenue cnoco0oB pa3fieNieHUsI CMECEH: ¢
MOMOIIBI0  MarHuTta,  (QUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILISALINA,
xpoMarorpadus, MOpPOBEICHUE OUYHUCTKHM IIOBAPEHHOW COJM, HAOIIOJIEHHE U
ONMCAaHUE PE3YyIbTAaTOB MPOBEACHUS OMNbITA, WILIFOCTPUPYIOLIETO 3aKOH
COXpaHEHHMsI MacChl, CO3/JaHUE MOJIETIEH MOJIEKYJT (IIAPOCTEP>KHEBBIX).

BaxHelline npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB



Bo3nyx — cmeck razos. CoctaB Bo3nyxa. Kucmopon — 351eMEHT U ITpocToe
BellecTBo. HaxoxaeHue Kuciopojia B Mpupoje, puznueckue U XUMHUYECKUE
cBoictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucnopoga. CriocoObl
MOJIyYEHHUs KHUCIOpoJa B J1abopaTopuud U MpOMbIIUIeHHOCTH. Kpyrosopor
Kuciopoza B mpupoe. O30H — alioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit 3 PexT XMMUUECKON peakuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE PEAKUMHU. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — snemeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopona B
npupose, (¢GU3MYECKHUEe W XUMHUUYECKHE CBONCTBA, NPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaortsl u conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBoiCcTBa BOJbl. Boga kak pacTBOpuTesb. PacTBOpBL.
HacelllieHHbIE M HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1075 BeIlIECTBA B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHnus. Ponb pacTBOpOB B MpUpOAE U B KU3HU 4esnoBeka. Kpyrosoport
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUKMCTKA NPUPOTHBIX
BOJL.

Knaccuduxanus neoprannyeckux coenunennit. Oxcunpl. Knaccudukamms
OKCHJOB: cojeoOpasyionue (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIe) U
HecoseoOpasyromue. HomeHnknarypa okxcujoB. DPuznueckrue U XUMHUYECKUE
cBorcTBa OKCUI0B. [loyuenue okcumos.

OcHoBanusi. Knaccudukaiusi OCHOBaHHWI: HIENOYM M HEPACTBOPUMBbIC
ocHoBaHMs. HoMeHknaTypa ocHOBaHMN. PU3NUECKUE U XUMUYECKUE CBOMCTBA
ocHoBaHuil. [losrydeHne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucior. dusnyeckue
U XMMUYECKHUE CBOMCTBA KUCIOT. Pan aktuBHOCcTM MetaimioB H. H. bekerosa.
[Tomydenue KUCIOT.

Comu. Homenknatypa coseil. ®Pu3nmyeckue M XHMHYECKHE CBOWCTBA
conent. [lonydenue comnen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHECHUMU.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE ONPENCICHHE COJAEPXKAaHUA KHUCIOpoJa B  BO3AYyXE,
MoJlyuyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOPOA,
HAOJFOZICHWE  B3aUMOJICMCTBHS  BEIIECTB C  KHCIOPOJOM H  YCIIOBHUSA
BO3HUKHOBEHUS M TIpeKpalleHus TopeHusi (TMokapa), O3HAKOMJIEHHUE C
oOpa3llaMyd OKCHJOB M OIKMCAaHWE WX CBOWMCTB, IIOJIy4Ye€HHE, COOMpaHHUeE,
pacrio3HaBaHWE M HW3y4YEHHE CBOWCTB BOJIOpoJia (TOpEeHHUE), B3aUMOJICUCTBUE



Bojiopoja ¢ okcugoM meau (I1) (Bo3mM0oKHO MCIOIB30BaHUE BUACOMATEPHUAIIOB),
HaOmoieHe O00pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHUE
OCOOEHHOCTEW pAacCTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM JOJEH PACTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOJBI C METa/NIaMH (HATpUEM U KaJbIUEM)
(BO3MOXHO HCHOJIb30BaHUE BHUAEOMATEPUATIOB), HCCIEIOBaHUE 00pa3loB
HEOPraHWYECKUX BEIIECTB pa3JIUYHBIX KJIACCOB, HAOIIOJEHUE H3MEHEHUs
OKpacKM MHIMKATOPOB B pacTBOpax KHCIOT U IIEJIOYE, U3y4YCHHE
B3aumojericTBus okcuaa meau (II) ¢ pactBopom cepHOW KHCIOTHI, KUCIOT C
MEeTaJIaMU, PEAKLINI HeUTpanu3aluu, MoJIy4eHue HEpaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METajla JpyrMM M3 pacTBopa COJIM, pEILICHHE
DKCHEPUMEHTAIBHBIX 3a7ad MO TeMe «BaxHelune Kiacchl HEOPraHWYECKUX
COECIMHEHUI).

IHepuoagnuecknit 3axkoH u Ilepuogmueckasi cucremMa XHUMHYECKHX
ieMenToB JI. . MenneneeBa. CtpoeHne aTtoMoB. XUMHYECKasi CBA3b.
OxucanTeIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHU

[lepBble MOMBITKH KiacCU(PUKAIIUA XUMHUUYECKUX AJIeMEHTOB. [loHsTHe 0
IPYIIaxX CXOIHBIX 3JEMEHTOB (ILIEJIOYHBIE M HIEIOYHO3EMENbHBIE METAJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amdorepHbie
OKCHUJIbI U TUAPOKCHU/IBI.

[lepuoguueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkomepuoaHas © JJIMHHONEpUOIHAS (OPMBI
[Tepuonuueckoit cucrtembl xumuueckux odiaemeHToB J[. M. Menneneena.
[Tepuoner u rpynnbl. DU3HMYECKHM CMBICT MNOPSJAKOBOIO HOMEpA, HOMEPOB
NEPUOJIA U TPYMIIbI 3JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX sijep. M30Tomnbl. DIEKTPOHBI.
CtpoeHne AIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMUYECKUX AJIEMEHTOB
[Tepuonnueckoun cucrtemsl Jl. 1. Menaeneesa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 ero nosoxxenutro B [lepuonnueckoii cucreme /1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHUSl paJyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOWCTB I10 TPYNIIaM U NIEPUOJAM.

3nauenue Ilepumonnueckoro 3akoHa u llepuonnueckoil cUCTEMBI
XUMHUYECKHX 3JIEMEHTOB JJIsl Pa3BUTHs HAayku U npaktuku. . 1. MenneneeB —
YUYEHBIN U TPAXKJAHUH.

Xumunueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHas CBS3b.

Crenenp  okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIMU.
[Ipoueccrl OKMCIEHUS U BOCCTAHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTENH.



Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3loB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHIA IIMHKA C PACTBOPAMHU KHCJIOT MU IIEJIOYEH, MPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIHI
(ropenue, peakinu pa3ioKeHUs, COSTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamus mMeXnpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4YEpe3 HCIOJIb30BAaHUE KakK OOIMX eCTeCTBEHHO-HAYYHBIX
NOHATHI, TaK W TOHSITUM, SBISIOIIUXCA CUCTEMHBIMU i1 OTHACJIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TMIOHATHS: Hay4dHbIM (akT, THUIOTE3a,
TEOpHsi, 3aKOH, aHaJiW3, CHUHTE3, Kilaccuukamus, MEePUOIUIHOCTD,
HaOJI0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIbl, PAJAMOAKTUBHOCTH, MOJIEKYJA, DSJICKTPUUECKUNU 3apsifi, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHHE BEIIeCTBAa, Ta3, (PU3HUECKHE BEIUYUHBI,
€JIMHUIIBI U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/b1, COTHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOIHI,
MI0JIE3HBIE UCKOIAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo H XMUMH4YeCKasi peaKkuust

[Tepunonnueckuit 3axkoH. [leppoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB MEPBBIX TPEX NEPUOJOB, Kalus, KaJIbLHUs U UX
COCIMHCHUH B COOTBETCTBHMM C IIOJIO)KEHUEM 3JIEMEHTOB B llepuomuueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XMMUYECKOW CBSI3U. THIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©“  HOMEHKIATypa  HEOPTaHMYECKHX  BEIICCTB.
XHWMHYECKME CBOWCTBA BEIIECTB, OTHOCSAIIMXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCTMHEHNM, TECHETUYECKAs CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanusa XUMUYECKHX peakuid MO pa3IMYHbIM MOpHU3HaKaMm (110
YHCIIy ¥ COCTAaBY yYaCTBYIOIIUX B PEAKIIUU BEHIECTB, MO TEIIOBOMY (D dekTy,
[0 W3MEHEHHID CTEIEHEHM OKHUCJIEHHS XHMHUYECKUX JJIEMEHTOB, IO
o0paTUMOCTH, IO YYaCTHIO Karajau3aTopa). OJK30- M SHIOTEPMHUYECKHE
peaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.



[lonstue o ckopoctu xumuyeckoil peakiuu. Ilonarue 06 oOpaTuMbIX U
HEOOpATUMBIX  XUMHYECKHX peakuusx. [IoHSTHE O TOMOT€HHBIX W
reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpBI, BIUSIONIME HA CKOPOCTh XUMHUYECKOW PEAKIUH H
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, DJICKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBleHHE  ypaBHEHUU
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA € UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopuss ~ BAEKTPOJMTUYECKON  JAUCCOLMAIMH. ONIEKTPOJIUTBL U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MeXaHW3M [OUCCOLMAIMU BEUIECTB C
Pa3NMYHBIMU BUJAMU XUMHYECKOU CBsi3U. Ctenenb auccounanuu. CUibHbBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiiuu wonHOro oOMeHa. YCIOBUS TPOTEKAHUS PEAKIUd HOHHOTO
oOMeHa, TOJIHBIE M COKpaIlI¢HHBbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHUW W COJICH B CBETE MPEJCTABICHUN 00 DJIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJEISMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB U HEMETaUIoB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuud  OT  BO3JEWUCTBHS  PA3IMYHBIX  (PAKTOPOB,  HCCIEIOBaHHE
ANEKTPONPOBOJIHOCTA PACTBOPOB BEIIECTB, MpOLECCa TUCCOLUUALMMU KHUCIOT,
miesoyel u cojei (BO3MOKHO HCIOJb30BaHUE BUIE0 MATEPUAIIOB), TPOBEIACHUE
OTIBITOB, WJUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTrO OOMEHa
(oO6pa3oBanue ocajka, BbIJEICHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHUI
(ropenue, peakuuu pa3yoKEHUs, COEAUHEHNA ), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C NOMOUIBIO KAaYECTBEHHBIX pPEAKIUMNA Ha HOHBI,
pELICHUE SKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTanibl 4 MX COeAMHEHUS

OO6mass xapakTepucThka ramoreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CTpoeHue U pu3ndecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNpUMEpe XJopa
(B3auMoeiicTBUE C MeTajylaMU, HEMETa/llaMH, HiejdodyaMu). XJIOPOBOAOPOI.
ConsHas KUCI0Ta, XMMHUYECKHE CBOMCTBA, MOJydeHue, nmpuMmeHeHue. Jlelctrue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHelmume XJIOpUIbl U UX
HaXO0XCHHUE B IMIPUPOJIE.



O6mast  xapakrepuctuka d31eMeHToB  VIA-rpynmbel.  OcobGeHHoOcTH
CTPOEHUSI aTOMOB, XapaKTepHble CTeneHn okucieHus. CTpoeHue u pusndyeckue
CBOICTBA TPOCTBIX BEHIECTB — KHCIOpoAa M Cepbl. AJIOTPOIHBIE
MOAU(PUKALMU KUCIOPOJIa U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOOPO/I,
cTpoeHue, (¢u3MUecKkue MW XUMHYeckue cBoiicTBa. OKCHUIBI Cepbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcUIoB. CepHas KucClIOTa, (U3MYECKUE U
XUMUYECKHE CBOMCTBAa (00IIME Kak TMPEICTaBUTENsl Kjacca KHCIOT U
cnenudpuyeckre). XUMUYECKUE PEaKINu, JeKalllue B OCHOBE MPOMBIILIEHHOTO
cnocoba mnoxy4yeHus: cepHoil kucnothl. [Ipumenenue cepnoil kuciotsl. Conu
CEpHOM KHCIIOTHI, KAUeCTBEHHAsI peakuusi Ha cyibdaT-uoH. HaxoxneHue cepsl
U €€ COeIMHEHUN B npupoac. XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpenbl
COCIMHEHUSMU Cepbl (KUCIOTHBIEC TOXKAH, 3arpsi3HEHUE BO31yXa U BOJIOEMOB),
CIOCOOBI €T0 MPETOTBPAIICHUS.

OO61mast xapakTepucTuka 3meMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIEHUA. A30T, pPacCHpOCTpaHEHHE B
npupoje, hpu3nueckrue U XuMuieckue cBorctra. KpyroBopor a3ora B npupoe.
AmMuak, ero pusnyeckue U XuMHUYECKUE CBOMCTBA, TIOJyYeHHE U IPUMEHEHHE.
Conu amMoHUS, UX (GU3HUECKHE U XUMUYECKHE CBOWCTBA, NPHUMEHEHHE.
KauecTBeHHast peakiysi Ha UOHBI aMMOHUS. A30THas KHCIJIOTa, €€ MOJIy4YeHHue,
dusznueckre W XUMHUYECKHME CBOiMcTBa (0OlIMe Kak MpeacTaBUTENs Kiacca
KucinoT u crneuuduueckue). Vcmonap3oBaHne HUTPATOB M COJEH aMMOHHUSI B
KayecTBE MUHEPAJBbHBIX YyA00peHHi. XUMHUECKOe 3arpsi3HEHHUE OKpY>Karolen
Cpeabl COEAMHEHUAMU a30Ta (KUCIOTHBIE T0XKIH, 3arPSI3HEHUE BO3AYyXa, MOYBbI
u BojoéMoB). docdop, amnorponHbie Mogudukanun dochopa, huzuIecKue u
xumudeckue cBoiictBa. Oxcup Qochopa (V) u  dochopnas xucnora,
dbu3uUecKue U XMMUYECKHE CBOMCTBa, osrydeHue. Mcmonb3oBanue ¢ocdaroB B
KayecTBE MUHEPAJIbHBIX y100pEHUII.

O6mast  xapaktepuctuka d1eMeHToB [VA-rpymmel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. YTJIEPOJ, aUIOTPOIHBIE
Monu(pUKalMK, PACIpOCTpaHEHUE B MpHUpPoAE, (U3MYECKHEe U XUMUYECKHe
cBoicTBa. Ancopouusi. KpyroBopot yriepona B npupoje. OKcuasl yriepoja,
ux (u3nuecKkue W XUMHUYECKHE CBOWCTBA, ACHCTBHE Ha JKHUBBIE OPraHU3MBI,
MIOJIyYeHHE U NMPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBA3aHHBIE C OKCUIOM
yrieponaa (IV), rumoteza T1100aNbHOrO MOTEIUICHUS KiIWMaTa, MapHUKOBBIM
spdekr. YrompHas Kuciaora U e€ coid, UX (U3NYECKHEe M XUMHUYECKHE
CBOWCTBa, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHaT-
noHbl. Vcronb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEIILCKOM XO3SMCTBE.



[lepBoHauanbHble TMOHATHS 00 OPraHWMYECKUX BEIIECTBaX KaK O
COCIMHCHUSAX yTiiepona (MeTaH, dTaH, TWICH, alleTHJICH, dTaHOJI, TJIHMIICPUH,
YKCyCHasi Kuciota). llpupomHble HCTOYHHKH  YTIAEBOAOPOAOB  (YroJb,
MPUPOJIHBIN Ta3, HePTh), TPOIYKTH UX MEepepaboTKu (OEH3UH), UX POJIb B OBITY
U TIPOMBINIIEHHOCTH. [loHATHE O OMOJOTHYECKH BaXKHBIX BEIISCTBAX: JKHPAX,
Oenkax, yriaeBoJax — M WX POJIM B )KM3HU 4eJIOBeKa. MaTepHalbHOE SIUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTHHCHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJyYCHUE H
npuMmeHeHne. CoenuHeHUs KpeMmHHsS B mpupoxae. OOmue mpencraBieHus o0
okcuze kpemuus (IV) u kpemaueBoi kucinore. CHIIMKAThl, UX UCIIOJIb30BAaHUE B
OBITY, B MPOMBINIJICHHOCTH. Ba)kHEHIIIe CTPOUTENIbHBIC MaTepHUAIIbl: KepaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [Ipobiembl 6€30MacHOTO UCTIOIB30BaAHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTIOBCEAHEBHOM JKH3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe O0O0pasloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM
KHCJIOTHI, TIPOBE/ICHNE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOICHHUE
NPHU3HAKOB WX MPOTCKAHUs, OMBITHI, OTpakarone (pU3nIecKue U XUMHUYCCKUC
CBOICTBA TaJlOTEHOB © WX COEOUHEHUH (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C 0O0pa3laMu XJIOPHAOB (TajJOreHUIOB),
O3HaKOMJIEHHMEe ¢ oOpa3umamMu cepbl U €€ COEIUHEHUAMH (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATepUasoB), HaOIOJEeHUE Tpoliecca OOyrIMBaHUs
caxapa TMOJ JEWCTBHUEM KOHIICHTPUPOBAHHON CEpPHOW KHUCIOTHI, H3y4eHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOM  KHCIIOTBHI, IPOBEICHUE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMOJCHUE TMpU3HAKa &
IIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COeMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BHJEOMATEPUATIOB), oOOpa3laMu
a30THBIX U (PocPOpHBIX YIOOpEeHHH, MOTydeHHEe, COONpaHne, pPaclio3HaABAaHUE U
M3y4eHHE CBOMCTB aMMMaKa, MpPOBEJCHHWE KA4YECTBEHHBIX DPEaKIMi Ha HOH
aMmMoHMST W ¢dochaT-MOH U U3YYCHUE TPHU3HAKOB WX TMPOTEKAHUSA,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCIOTHI C MEAbIO (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), HW3YYEHUE MOJCIECH KPUCTALTUYECKUX
pemérok ammasa, rpaduta, GdymiepeHa, O3HAKOMJIEHHE C MPOIECCOM
a7copOIMM pacTBOPEHHBIX BEIIECTB AaKTHBUPOBAHHBIM YTIIEM W YCTPOWCTBOM
MPOTHBOTa3a, TOJyYeHHue, COOMpaHHWe, pacro3HaBaHWE W W3YYCHUE CBOWCTB
VIIEKHUCIOTO Tas3a, MPOBEACHUE KAa4eCTBEHHBIX pEaKIui Ha KapOoHAT W
CWIMKAT-UOHBI M W3Yy4YCHHE MPU3HAKOB WX TMPOTEKAHUS, O3HAKOMJICHHE C
MPOIYKIIMEH CHJIMKATHOW TPOMBINIJICHHOCTH, PEIICHUE AKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHelmmne HeMeTaibl U UX COCAUHECHUS .



MeTanjabl 1 MX COeAMHEHUS

OO6miass xapakTEepUCTUKAa XUMHUYECKHX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX NMOJIOKEHUA B [leproanueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe METAILIOB. MeTtamnyeckast
CBSI3b U METAJUIMYECKAs] KPUCTALIMYECKAS PEIIETKA. DINEKTPOXUMHUUYECKUN DSl
HalnpspDKEHU MeTaiuioB. PuU3NyecKMe U XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue crocoObl ToNydeHUs MeTauioB. [loHSATHE O KOPpPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alMUTBl UX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
JIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[lenounble  MeTamibl: nonokeHue B Ilepuoguueckoid — cucTeMe
xuMHueckux 3neMeHToB /. 1. MeneneeBa, CTpOEHUE UX ATOMOB, HAXOXKICHUE
B npupojse. dusznueckue U XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATpUA U
kanus). Okcuabpl U THAPOKCHIBI HAaTpus W Kanus. [IpuMeHeHue IeToYHbIX
METaJIJIOB U X COSTMHCHUM.

[llemouHO3eMEIbHBIC METAIbl MarHuii M KalblMH: IOJ0XXKCHHE B
[lepuognueckot cucreme xumuueckux osnemeHtoB JI. WM. Mennaeneesa,
CTPOEHHE MX aTOMOB, HaXxOXJeHHUE B mpupoge. Ou3znueckue U XUMHUYECKHUE
CBOWMCTBA MarHusg W Kalbliud. BakHeiiine coeguHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHui: mosiokeHue B Ilepuoandeckol cucTeMe XUMHYECKUX
anementoB JI. M. MeHneneeBa, CTpOCHME aroma, HAXOXKJICHUE B MPHUPOJE.
dusznyeckie M XUMHUUYECKHE CBOMCTBAa amtoMHHHS. AMGOTEpHBIE CBOWMCTBA
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

Keneso: monoxenue B [lepruoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. . MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJIECHUE B npupoae. Ousnueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuibl, TUAPOKCUIBI M conu xene3a (II) u
xenesza (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ oOpasllaMd METAJIOB M CIUIaBOB, UX (HU3UYCCKHUMHU
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UMU METAIOB  (BO3MOKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJbIlMs M HATpUs C BOJIOW (BO3MOXKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEIOBAaHUE CBOMCTB KECTKOM BOJBI, IIPOIIECCA TOPEHUS JKEIE3a B KUCIOPOE
(BO3BMOHO HCIOJIb30BaHWE BHJEOMATEPHUANIOB), MPU3HAKOB IPOTEKAHUS
KaYECTBCHHBIX PEAKIIMN HA MOHBI: MarHusl, KaJablHs, ATFOMUHMS, [IMHKA, KEJe3a
(II) m xeneza (III), memu (II), HaOmomeHWMe W OMUCAHUE TMPOLECCOB
OKpalllUBaHMS TUIAMEHM WOHAMU HaTpus, Kalusd W Kalblus (BO3MOXKHO
WCTOJIb30BaHUE BUJICOMATEPHANIOB), HCClieIOoBaHUEe aM(pOTEPHBIX CBOMCTB



TUAPOKCHIA AJTIOMUHHS U THIPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaxkHeWuIe MEeTaJUIbl U UX COSTMHEHUSD).

XuMHA U OKpYKaoLas cpeaa

BemecrBa u Marepuasisl B IOBCEAHEBHOM XKU3HU 4YesoBeKa. be3omnacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas moMonis npu
XUMHUYECKHX 0KOrax U OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKaIolel cpeabl (MpeaeabHas JomyCcTuMas
KOHIIeHTpanus BemiectB, pganee — I[IJIK). Ponp xumum B pemieHun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3oB MaTEePHATIOB (CTEKJIO, CIIJIaBbl METAJIOB, MOJIUMEPHbIE
MaTepHaIbl).

Mescnpeomemmunie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€M MpPU U3YyYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISICTCSI 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [IJI1 OTIEJIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO61ure ecTecCTBEeHHO-HAYYHbIE TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccupuKalusi, NepUOAUYHOCTh, HaOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

®usnka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUECKUN 3apsjl, MPOBOJHHKH,
NOJYIPOBOAHUKH, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIllecTBa, a3, pacTBOp,  pPacTBOPUMOCTb,
KPUCTAINTUYECKass pEmIETKa, CIUIaBbl, (U3UYECKUE BEIUYHMHBI, EIUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: porocunTes, npixanue, 6uocdepa, sKocucTeMa, MUHEPATIbHBIC
YI0OpEHMsI, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE IOPOIBI,
MIOJIE3HBIE HCKOIIaeMBIE, TOILJIUBO, BOJIHBIE pPECYPCHL.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMbl OCHOBHOI'O OOIIEro
o0pa30oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHMs] XUMHHM B €JUHCTBE y4eOHOH U
BOCIIUTATEIIbHOM  JIEATEIbHOCTY B  COOTBETCTBUU C  TPAJULMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH IMOBEICHHUS M CIIOCOOCTBYIOT
mpoliieccaM CaMOIIO3HAHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYaIOIINXCS.

JIN4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOy4YarONIUXCS
PYKOBOJICTBOBATBCSL CHCTEMOM TMMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO  OTHONICHUSI K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyKHd B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHboOpMaIe! O TepeloBbIX JOCTIKEHHUSIX M OTKPBITHSIX MHUPOBOH H
OTEYECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTM B HAyYHBIX 3HAHUSAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLIEHWM B  KOJUJIEKTUBE, KOMMYHHMKAaTUBHOM KOMIETEHTHOCTH B
0OIIIECTBEHHO TI0JIC3HOM, y4eOHOMCCIIEI0BATEILCKOM, TBOPUYECKOW M JPYTHUX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESTEIHHOCTU
IIPY BBIMIOJHEHUU YY€OHBIX, MO3HABATEIBHBIX 33/1a4, BHITOJIHEHHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JaHUU  YYE€OHBIX  MPOEKTOB,  CTPEMIJICHUS K
B3aMMOITOHMMAHUI0O ¥  B3aWMMOIOMOINM B  TIpoIllecCe ATOM  y4eOHOM
NEeATEeNIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE MOBEIEHUE M IOCTYIKH CBOMX
TOBapUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW pPeakiivi,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABISIOLIUE
OCHOBY JJIsl TOHUMAaHMsI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI MPUPOJIbI, B3aUMOCBA3IX YEJIOBEKa C
MNPUPOTHOM CPEIOi, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



MO3HABATEbHBIE MOTHUBBI, HANIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUMU
M0 XUMHHM, HEOOXOJUMBbIC sl OOBSCHEHHsS HaOJIOAaeMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEJIbHON, MH(POPMALIMOHHON M YUTATEIIbCKOW KYyJIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOSATEIbHOM paboThl € Yy4eOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JIUTEPATypOi, JOCTYNHBIMU TEXHUYECKUMH  CPEACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JIO0003HATEIbHOCTb, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30BaHWIO, TPOEKTHOW U  HCCIIE0BATEIbCKOM
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBlI€HHOCTH U YPOBHS 00y4YeHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUI U
HETMIPUSATHE BPEJIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTONS, HAPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH  COOJIIOJICHHS TpaBWJl  OE30MacHOCTH  MpHU
oOpalleHu ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U PEaibHOU JKH3HU,

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTHYECKOMY HM3YUYEHHIO MPOQEeccCuid M Tpyda pazIudHOro
poza, yBaXeHUE K TPyAy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMsS MPEAMETHBIX 3HAHUU N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPAeKTOpPUU MPOAOKEHUS 00pa3oBaHUs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XUMHUU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHenmHONH mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTUPOBAThCS B MPodecCHOHATbHOU
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKH LEJIeCO00pa3HOEe OTHOUIEHUE K MPUPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHMsI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpasza >KU3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nYecKoMy U MCUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOIECHUS
mpaBwI 0OE30MacHOTO TOBEIECHUS TpH padoTe C BelecTBaMHU, a TakkKe B
CUTYaLMIX, YTPOKAOIIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTy9aeMbI€ TIPU W3YUCHUN XUMUH, JIJIS
pelIeHusT 3a/a4, CBA3aHHBIX C OKPYXKAIOLIEW MNPUPOAHOM Cpeaou, I
MOBBIIIEHUSI YPOBHS 3KOJIOTMYECKOW KYJIBTYpPbl, OCO3HAHHUSA TIJ100aJIbHOTO
XapakTepa SKOJOTMYECKUX MpoOseM U MyTed HMX PEelIeHHUs MOCPEACTBOM
METOJIOB XMMUH, 3KOJIOTUYECKOI0 MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM
B M03HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOW MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe meranpeaMeTHBIX PE3yJIbTaTOB BBIACISIOT 3HAYMMBIC IS
dbopMupoBaHusT MHUPOBO33PEHUS OOIlEHAyYHbIE TOHATUSA (3aKOH, TEOpHs,
MPUHIIMI, TUMoTe3a, (akT, CUCTEeMa, IPOIIECC, AKCIEPUMEHT U JPYroe.),
KOTOPbI€ HCIOIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTrax M
MO3BOJIAIOT HA OCHOBE 3HAHUW M3 OATUX NpeaAMETOB  (HOPMUPOBATH
MpeACTaBICHUE O IIEJOCTHOM HAayyHOW KapTUHE MHpa, U YHUBEpPCAJbHbIC
yueOHble JelcTBUSl (IMO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC, PETYJISTUBHEIC),
KOTOpble o0ecrneunBalOT (POPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSATEIBHOMY
TJIAHUPOBAHUIO U OCYIIECTBIICHUIO YYCOHOM NEeSATEILHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBbie JJornueckue NecTBUA:

YMEHUS HCIOJIB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICT XUMHUYECKUX MOHSATUN (BBIACISITh UX XapaKTEPHBIC
IPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JIPYTUMH MOHATHIMH ), UCTIOJIb30BaTh
MOHATHUS JJI1 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUU [JIs KIacCU(PUKAIMA XUMHUUYECKUX BEIIECTB M XUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CJIIEJACTBEHHBIE CBS3M MEXIYy OOBbEKTaMU
U3YYEHUsI, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIAYKTHUBHBIC, NEAYKTHUBHBIC,
10 aHAJIOTUN), AEJAaTh BEIBOABI U 3aKIIFOUCHUS;

yMEHHE MPUMEHATh B IMpOllecCE€ IMO3HAHUS TMOHATUS (MpeaMEeTHbIE U
METanpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIE B
XUMHH, TPeoOpa3oBbIBaTh IMUPOKO TPHUMEHSEMbIE B XUMHUU MOJEIbHBIC
NPE/ICTABIICHUSI — XUMUYECKUN 3HAK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyna
U ypaBHEHUE XUMHUYECKON peakluud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3aga4, C y4€TOM OTUX  MOJEIBHBIX MPEACTAaBICHUN  BBIABIATH U
XapaKTepu30BaTh CYIIECTBCHHBbIE TMPHU3HAKKM HM3y4aeMbIX OOBEKTOB —
XUMHYECKUX  BEMIECTB M  XUMHYECKUX pEaKIui, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEACTBEHHBIE CBSI3M W NPOTHBOPEUYUS] B
M3Yy4aeMbIX IIPOIIECCax U SIBICHUSX.

ba3oBble ncciaenoBaTe/ibCKue 1eiCTBUA !

YMEHHUE HUCTO0JIb30BATh MOCTABIEHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI MJi1 (DOPMUPOBAHUSA THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETEHNE OMbITA MO TUTAHUPOBAHUIO, OPTAaHU3ANHMH W TPOBEICHUIO
VYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HaOMIoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATH €r0 PE3YibTaT, (HOPMYIUPOBATH 000OIICHUS



Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJeJIaHHOoM padorTe.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH U HUHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHbIX BUAOB M (OPM TMPEICTABICHUS, TMOJIYy4aeMyl0 U3 Pa3HBIX
HMCTOYHUKOB (HAYYHO-TIOMYJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJIepIKaHUS,
CripaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHUYECKU OILICHUBATH
MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POpMAITHIO;

yMEHUE TIPUMEHSITh Pa3IMYHbIE METOJIbI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
uH(OpMallMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OTbITA
B 00JIACTH UCIIOJIb30BaHUSI MUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOH aKTUBHOT'O WCIIOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX
CHUCTEM, CaMOCTOATEIILHO BBIOHMpATh ONTUMAIBHYI (OpPMY MpECTaBICHUS
uH(OpMalMK ¥ WIITIOCTPUPOBATH PEIIacMbIe 3a/Ja4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamM, IpyrumMu ¢popmMamu rpaduku U UX KOMOUHAIIUSMU;

yMEHHE HCIOJIb30BaTh M aHaJIM3UpOBaTh B IIpolecce Y4yeOHOW u
UCCJIEN0BATENBCKON JEeATEIbHOCTU UH(pOpPMAIIIIO 0 BIIMSTHUU
IPOMBIIIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHS 3a/1aBaTh BOIPOCHl (B XOJe nuanora M (WiM) AUCKYCCHM) TIO
CYIIECTBY 0OCyXmaemMoil Tembl, (POPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHUS IPEJIOKEHHOMN 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE pE3yJbTaThl I[03HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MNPE3CHTALMIO
pPE3YNBTATOB  BBIMIOJHEHUS XWMHUYECKOTO OJKCIepuMeHTa (J1abopaTopHOTro
OTIbITA, JIA0OPATOPHON PAaOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOU
MO3HABAaTEIBHOM M  HCCIIEIOBATEIbCKON  NIESITENbHOCTH TMPU  PELICHUU
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE ydéTa OONIMX MHTEPECOB M COTJIACOBAHUS
no3uiuii  (0OCyXIeHus, OOMEH MHEHUSIMU, «MO3TOBBIE  IITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryjasiTUBHBbIC YHUBepCaJIbHbIe YYeOHbIE JeHCTBUSA:

YMEHUE CaMOCTOSITEILHO OMPEACNISTh LN AEATeIbHOCTH, MIAaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO



NesTENbHOCTD, BBIOMpaTh Hanbosee 3pPeKTUBHbIE CIOCOOBI PEIIEHUS YUeOHbIX
Y TO3HABaTEJbHBIX 3a/]a4, CaMOCTOSITENBHO COCTAaBISATh WIM KOPPEKTHPOBATH
NPEUIOKEHHBIA QJITOPUTM JEUCTBUU IMPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYYE€HHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pE3YyJIbTaTa 3asBICHHON LEIN, YMEHUE
UCIIOIb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, IPEJJIaraéMble B YCIOBHUH
3aJJaHUMN.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX peE3yIbTAaTOB IO OCBOCHHIO OOSA3aTENIBHOTO

coJlepKaHMsl, YCTaHOBJIEHHOTO JaHHOHW ¢enepaibHON paboyeil mporpamMmoi,
BBIJIEJISIIOT: OCBOCHHbBIE O0YYAIOUMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIIOCOObI
nercTBui, crnenuduyeckue IS TpeAMETHOM obsacth «XUMUA», BB
NEATEIbHOCTA 1O TOJYYEHUI0O HOBOIO 3HAHUA, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K kxonmy oOydenusi B 8 kjacce npeamMeTHbIe pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIA,
XUMHUYECKUH BJIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOIHASI U HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAas
U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISPHAs
Macca, MaccoBas J0Jsi XUMHUYECKOTO DJJEMEHTa B COCIUHEHUH,
MOJIAPHBI ~ 00BEM, OKCHJ,  KHCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUAUYECKas pEeaKLus,
KJIaccuUKaIs peakuii: peakiuu COeAMHEHUS, PEAKIIUU PA3I0KEHUS,
peakiuu 3aMelIeHHs, peakMu OOMEHa, 9K30- U SHIOTEPMUUYECKUE
peaKkIuu, TerioBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBIA CIIOM
aTomMa, aTOMHas OpOWTal b, pAAMYC aroMa, XUMHUYECKas CBS3b,
NOJISIPHAsE W HENOJIApHAs KOBAJIEHTHAs CBA3b, WOHHAs CBSI3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BelecTBa (IPOLEHTHAas
KOHLICHTpAlIKsl) B paCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX IIOHSATUUA H
IMPUMEHSATH 3TH NOHATUS MPU ONKMCAHWH BELIECTB U UX MPEBPALICHHUI;

e WCIIOJIb30BaTh XWMHUYECKYI) CHMBOJUKY JUISI COCTaBICHUS (HOpMYI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpENeNsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHWHApPHBIX
COCMHEHUAX, CTENEHb OKHUCIECHHUS JJIIEMEHTOB B  OWHApHBIX
COCAMHEHNUAX, NPHUHAMICKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCY



coeuHeHU mo ¢dopmyliaM, BUJl XMMHUYECKOW CBSA3U (KOBaJCHTHAs U
HMOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

packpbiBaTh cmbica llepuomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MojioxkeHus B [leproauueckoil cucreme,
3aKOHOB COXpaHEHMsI MacChl BEIIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO yU€HHMsI, 3aK0OHa ABOTaIpO;

OMKCHIBATh M XapakTepuzoBaTh TabiuuHyto (opmy [lepuomnueckoit
CHUCTEMbl XHMHYECKHUX OJEMEHTOB: pa3iNyarTh TMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynmna)», mansie
U OOJIBIIKME TIEPUOABI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnune «llepuonnueckass cucteMa XUMHUYECKUX diemeHtoB J[. W.
MeHnneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsja  sapa, oOIee Yucio
AJIEKTPOHOB U PACIPEICIICHUE UX 10 AICKTPOHHBIM CJIO0SIM);
KJIacCU(PUIIUPOBATh ~ XUMHUUYECKHUE  DJIEMEHTBhI, = HEOPTaHUYECKHE
BEIIIECTBAa, XUMUYECKHUE PEaKIUu (II0 YUCTY U COCTaBYy yYaCTBYIOIIUX B
pEeakiiy BEIIECTB, M0 TeII0OBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIUE XUMHUYECKHE CBOMCTBA BEIECTB
pa3sIUYHBIX  KJIACCOB,  TOJTBEpXAas  ONUCAHWE  NpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIUH;
NPOrHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCUMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX
NPEBpAIEHUH B Pa3INYHBIX YCIOBUSX;

BBIUUCTSATh OTHOCHTEIbHYIO MOJEKYISIPHYI0 M MOJISPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COEIMHEHHUs, MAacCOBYIO [OJII0 BEHIECTBA B pPAaCTBOpPE, MNPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

NPUMEHSITh OCHOBHBIE OIEPAIlMU MBICIUTEIBLHON NEATEIIbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, 000O0IIeHHe, CHCTeMaTH3AIHIO,
KJIacCU(UKAINIO, BBISIBICHUE MPUYMHHO-CICACTBEHHBIX CBA3EH — s
U3YUYEHUs CBOWCTB BEIIECTB M XMMHUYECKHUX pEaKIUW, €CTECTBEHHO-
Hay4YHbl€  METOAbl  MO3HAHWUA —  HAOJIOJEHHE, U3MEpPEHHUE,
MOJIETTUPOBAHKE, SKCTICPUMEHT (PEabHBIA U MBICIICHHBIN);

ClemoBaTh TpaBWIaM  TIOJB30BAHHUS  XMMHUYECKOW TOCYIO0H U
nabopaTopHbIM O0OpYAOBaHWEM, a TakXKe MpaBuUiIaM oOpareHus ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKUUSIMU TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUI0O U COOUpPAHUIO



K

razoo0pa3HbIX BelECTB (BOAOpOJa M KHCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C  ONPEACITEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MPOBOAUTH XUMUYCCKHE SKCIICPUMEHTHI 110
pacno3HaBaHUWIO PACTBOPOB WIEJOYEH W  KHUCIOT C  IOMOIIBIO
UHIUKATOPOB (JTakmyc, peHondTanenH, METUIIOpaHK U APYTHE).

KOHIly oOyueHuss B 9 KJjiacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacCKpbIBaTh CMBICJ OCHOBHBIX XUMHWYECKUX TOHSATUN: XUMHUYECKHM
3JIEMEHT, aTOM, MOJIEKyJa, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEIIECTBO, BAJICHTHOCTh, AJEKTPOOTPULIATEILHOCTh, CTEIICHb
OKHCJICHUS, XUMUYECKas peakius, XUMHUYEeCKas CBs3b, TEIUIOBOU
s ekt peakuuu, MOJIb, MOJSPHBI 00BEM, pPacTBOP, DIEKTPOIUTHI,
HEAJICKTPOJIUTHI, DJICKTPOIUTHYECKAS TUCCOLUAIINS, PEAKIIUH UOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIC PEAKIIMH, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCJIUTENh, BOCCTAHOBUTENb, OKHUCICHHUE U  BOCCTAHOBJICHHUE,
ajutoTponusi, aM(OTEpHOCTh, XUMHUYECKas CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJuIM4ecKas), KpUCTaUTMdecKas pemérka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUUECKOW peakluu, TMpeaesibHO
nonyctuMas konuentpanus [/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSITHU H
MPUMEHSTh 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCITOJIB30BaTh XHMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHHS (HOpMYII
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

ONpeAeysiTh BAJCHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIUHEHHUAX PaA3JIMYHOTO COCTaBa, IPHUHAMNICKHOCTh
BEIIECTB K OINpPEACIEHHOMY KIIACCy COEAMHEHHWH 1Mo (opMyliaM, BUT
XUMUYECKOW CBA3M (KOBaJEHTHAs, MOHHAs, METa/llInuecKas) B
HEOPTaHMYECKUX COSAMHEHUSX, 3apsii MOHA TI0 XUMHUYEeCKo (popmyre,
XapakTep cpeAbl B BOAHBIX PAacTBOPAX HEOPraHUYECKUX COCAUHEHUM,
THUI KPUCTAIUTMYECKOMN PElIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHWE: OMHUCHIBATH M XapaKTepu30BaTh
Tabmmunyto Gopmy lleprogudeckoit CUCTEMBI XUMHUECKHX YJIEMEHTOB:
pa3nyaTh MOHATHS «TJaBHas moarpynmna (A-rpymma)» WU «Imo0odHast
noarpynna (b-rpynma)», mansie u OOJbIIME NEPUOJBI, COOTHOCHUTH
0003HaUYCHHUS, KOTOpPbIE HMEIOTCS B IIEPUOJMYECKONM TabmuIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX



AJIEMEHTOB (CocTaB M 3apsj sapa, o0OIlee YUCIO JJIEKTPOHOB H
pacrpenielieHue UX 10 DJJIEKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUE
3aKOHOMEPHOCTHU B U3BMEHEHHUH CBOMCTB RJIEMEHTOB M UX COCAMHEHUN B
npejaeiax MajblX MEPUOJOB U TJIAaBHBIX MOATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIUPOBATh  XMMUUYECKHE  DJIEMEHTBhl, = HEOPTaHUYECKHe
BEIECTBA, XUMUYECKHUE PEAKINU (II0 YUCTY U COCTAaBy YYaCTBYIOIIUX B
peaKIuu BEIIECTB, MO TEIJIOBOMY 3(D(EKTy, M0 U3MEHEHUIO CTETeHEH
OKHUCJICHUS] XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIKUE U CHEU(PUUIESCKUE XUMHUUECKUE
CBOMCTBA MPOCTHIX W CJIOXKHBIX BEIIECTB, MOATBEPXKAasi OIMKHCAHUE
npuMepaMu MOJIEKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMUYECKUX PEaKIIUii;

COCTaBJISITb YPAaBHEHUS DJIEKTPOIUTHYECKOM JTUCCOIMAIMKM KHUCIIOT,
miesioued M CoJiel, TIOJIHBIE W COKpalIEHHBIC YpaBHEHUsI peaKIuid
MOHHOTO  OOMEHa, YpaBHEHHUS  peaKkIui,  IMOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKOUW CBSI3M MEXIY BEIIECTBAMH Pa3TMYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHA
MIOCPEJICTBOM COCTABIICHHUS JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHUS,
BO3MOKHOCTHU TMPOTEKAHUS XMMHUYECKHX IPEBPAIICHUN B PazIUYHBIX
YCIOBUSX;

BBIUUCTSITH OTHOCHUTEIbHYIO MOJIEKYJSIPHYI0 M MOJIIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOrO »dJeMeHTa 1o (opmyre
COCIMHEHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
Pacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh MpaBWia  TOJb30BAHUS  XMMHUYECKOW TIOCYIOM U
1abopaTopHbIM O0OpYJOBaHMEM, a TaKXKe IMpaBuja OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOJMYYCHUIO U COOMPaHUIO
ra3zo00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIOTO ra3a);

OPOBOJIUTh  PEAKLHUH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
Pa3TUYHBIX BEIISCTB: pPACMO3HaBaTh OMNBITHBIM TYTEM  XJIOPHU-,
Opomun-, womua-, kKapOonar-, Qocdar-, cunmukar-, cymbdar-,
THUIPOKCU-MOHBI, KATHOHBI aMMOHHS M MOHBI W3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIKNE B BOAHBIX PACTBOPAX HEOPraHUUYECKUX BEUIECTB;



e TMPHUMEHATH OCHOBHBIC OTEPAIMH MBICIUTECILHON JCATCIBHOCTH —
aHaIu3 M CHUHTE3, CpaBHEHHE, 00O0O0IleHue, CcHCTeMaTU3alluIo,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJII U3yYCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHUHA, CECTECCTBEHHO-HAyYHBIC METOMIBI
NO3HAHUS — HAOJIOJEHUE, U3MEPEHUE, MOJICITUPOBAHNE, IKCIICPUMEHT
(peanbHbIN u MBICJICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
HaumenoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (L1 (PPOBbHIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbl padoThI padoThI
Paszgea 1. IlepBoHavajibHble XUMHYECKHE MIOHATUSA
XuMusi — BaxkHast
11 00JacTh €CTeCTBO3HAHUS 5 5 bubnuoreka [IOK
' U IPAKTHYECKON https://m.edsoo.ru/7f41837c
JESITETFHOCTH YeTIOBEKa
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. Kucnopoa. bubnuoreka [JOK
2.1 6
ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
99 Boaopon. [lonsitue o 3 1 bubnuoreka [JOK
' KHCJIOTaX U COJISX https://m.edso0.ru/7f41837c
Bopa. PactBopbl. bubnuoreka [JOK
2.3 5 1 1
[TonsaTre 06 0OCHOBaHUAX https://m.edso0.ru/7f41837c
OcHOBHBIE KJIacChl Eufs OK
2.4 HEOPraHUYECKUX 11 1 1 nommnoreka L{

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c



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

Wroro mo pazueny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoaguyeckasi cucrema xumnuyeckux 31eMeHToB I, . MenaeseeBa. CTpoeHne aToMOB.
XumMnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuN

Ilepunoanyeckuil 3aK0H 1
[Iepnoanueckas cucrema
3.1 XUMHUYECKUX DIIEMEHTOB 7
. . Menneneena.

bu6mmorteka [IOK
https://m.edsoo.ru/7f41837c

Crpoenue aToMa

XUMHYECKASA CBA3b.

3. OKuCIUTENHHO- 3 5 bu6moreka [IOK
' BOCCTAHOBHTEJIbHBIE https://m.edsoo.ru/7f41837¢c
peaxIu
bu6moreka [IOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837¢c
PezepBHoe Bpemst 3 bubmorera [JOK

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

OBIIEE KOJIMYECTBO

YACOB II10 ITPOTPAMME 08 > >



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

9 KUIIACC

HaumenoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (L (POBbHIE)
pa3e/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTte/ibHbIE PecypcChl
NporpamMmbl padoTbI padoTsI
Paspnen 1. BemecTBo 1 XUuMHYeCKHE peaKIUA
[ToBTOpEHUE M
11 yrayOneHue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcCHOBHBIE
1.2 3aKOHOMEPHOCTH 4 brbmorexa [OK
' p . https://m.edsoo.ru/7f41a636
XUMHUUYECKUX pPeaKIHil
DJIEKTPOJIUTHYECKAS
JIACCOITHAITHS. bubnuorexa [JOK
1.3 8 1 1
XUMUYECKUE PEAKIINU B https://m.edso0.ru/7f41a636
pacTBopax
Hroro mo pazgeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO6mras xapakTepucTuKa
P P bubmuoreka [JOK
2.1 XUMHUYECKUX DJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ["anorenst
OO6mras xapaKTepucTUKa
B P P bubmuoreka [JOK
2.2 XUMHUYECKUX DJIIEMEHTOB 6
. https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u e€



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

COCIIMHEHUS
OOmast xapakTepuCcTUKa
53 XUMHUYECKHX JIEMEHTOB 7 bu6mmoreka [IOK
' VA-rpymmsl. A30r, https://m.edsoo.ru/7f41a636
docdop 1 UX COeTMHCHHUS
OO01as XxapakTeprucTUKa
XUMHYECKUX JICMCHTOB Eub 110K
HOJIMOTEKA
2.4 IVA- .Y 8
rp}:HHH frepoi https://m.edsoo.ru/7f41a636
KpEMHUH U HX
COCTMHEHUS
Hroro mo pazueny 25
Pa3znen 3. Mera/uibl M UX COeTUHEHUS
31 OOGmue cBoicTBa 4 bubnuorexa [JOK
' METAILIOB https://m.eds00.ru/7f41a636
3. Baxneiine MmeTaibl 1 16 bubnuorexa [JOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 20
Pasznen 4. Xumusi v oOKpy:Kaomas cpeaa
41 BemmecTBa u Mmarepuarel B 3 bubnuoreka [JOK
' JKU3HU YeJIOBEKa https://m.edso0.ru/7f41a636
Uroro no pazneny 3
Pe3epBHOE BpeMst 3 bubmorexa HOK
P P https://m.edso0.ru/7f41a636



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

8 KUIIACC
No KoauyecTBo yacoB
DJIeKTPOHHbIE
Mara uudposbie
n| Tema ypoka KonrtpoabHnbie IIpakTnyeckue
Bcero U3y4eHusl odpa3oBaTejibHbIE
/ padoThI padoThl
u pecypcsl
[Ipenmer xumuu. Poms xumun B bu6moreka [IOK
1 JKU3HU YenoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILECTBA Oc
bu6mmoreka [IOK
[ToHsATHE O METOJAX TIO3HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMUHU
7e
[TpakTrueckast pabota Ne 1
bu6moreka [IOK
«[IpaBuiia paboTHI B 1ab0paTOopuun
3 . 1 https://m.edsoo.ru/ff0d23
Y IpUEMBI 0OpaIIeHUSI C d&c
J1a00paTOPHBIM 000PYI0BAHUEM)) T
bu6mmoreka [JOK
YucTeie BEeCTBa M CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOnl pasneneHus cMmecei ca
[TpakTrueckas padota Ne 2 bubnuoreka [JOK
5 «Paznenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHMCTKHU TIOBAPCHHOW COJIH)» c8
bu6mmoreka [JOK
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6c



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

XUMHUYECKHE PJIEMEHTBI. 3HAKH bu6mmoreka [IOK
7 (CMMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bub6mmoreka [{OK
8 IIpocTsie 1 CI0KHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢
bubmmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSTHCTBA COCTaBa
BelecTB. XuMuueckas Gopmyra bubmorera [JOK
10 ) Py, https://m.edsoo.ru/ff0d2ea
BaneHTHOCTH aTOMOB .
XUMHUYECKUX DJIEMEHTOB -
OTHOcHUTENNbHAS aTOMHAs Macca. bubmuorexa [JOK
11 | OtHocuTenbHAs MOJICKYSIpHAS https://m.edsoo.ru/ff0d32
macca 3c
MaccoBas 10151 XHMHYECKOTO bubmorera [JOK
12 A https://m.edsoo.ru/ff0d35
dJIeMEHTa B COCTMHCHUHT 0c
bu6mmoreka [JOK
K . Moub.
13 OJIITIECTEO BEIECTEA. A0 https://m.edsoo.ru/ff0d52
MousipHast macca
30
dusnyecKkue 1 XUMHICCKHE bubmotera [JOK
14 https://m.edsoo.ru/ffod37f
SBJICHUS. XUMHUECKas PeaKIus 3
15 IIpu3Haky u ycinoBUs IPOTEKAHUS bubnuoreka [IOK

XUMHWYCCKUX peaKquI

https://m.edsoo.ru/ff0d3a



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

16

3aKoH COXpaHEHHUs MacChl

bubmmoreka [{OK

16 | BemecTB. XUMHUYECKHE https://m.edsoo.ru/ff0d3b
YpaBHEHUA 88
Beruncnenus koanuecTBa, MacChl bubmmoreka [{OK

17 | BemecTBa Mo ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHYECKUX PEAKIIUH 08
Knaccudukanus xumuaeckux

€aKIHi (COeMHEHUS bubnmorexa LHOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3JoXKeHus, 3aMeIIeHUS, 4
oOMeHa) 4
M. B. JIoMOHOCOB — y4€HBIii- bubmuorexa [JOK

19 | suuuknoneauct. O6o0LIIEHNE U https://m.edsoo.ru/ff0d40
crCcTeMaTH3aIHs 3HAHUH c4
KontponbHas padota Nel o teme bubnuoreka [IOK

20 | «BemecTBa U XUMHUYECKHE https://m.edsoo.ru/ff0d42
peaKLum» 90
Bo3ayx — cMmech razos. CocraB bu6mmoreka [JOK

21 | Bo3ayxa. Kucinopoa — anemeHT u https://m.edsoo.ru/ff0d44
npocToe BemecTBo. O30H 8e
dusznYecKrue 1 XUMUUYECKHE
CBOMCTBA KUCJIOPOia (peaKIuu bubmotera [JOK

22 P b https://m.edsoo.ru/ff0d46
okucieHus, ropenue). [lonstue 14
00 okcumax =

23 CriocoOblI mosTydeHus: KUCIopo/ia bubnunoreka [JOK

B JabopaTopuu

https://m.edsoo.ru/ff0d49



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

poMBbIIIIEHHOCTH. [IprMeHnenue
KHCII0pOJa

TennoBoit 3¢ dexT XuMIIecKoit
peaKuu, OHATHE O

bubmmoreka [{OK

24 | TEepMOXMMHYECKOM YpaBHEHHH, https://m.edsoo.ru/ff0d47
3K30- ¥ SHJOTEPMHUYECKUX 90
peaKIusx
Tonnuso (He(Th, Yroiab U METaH). bubnuorexa [JOK

25 | 3arpssHeHue BO3yxa, CIIoCOObI https://m.edsoo.ru/ff0d4c
€ro npeaoTBpalleHUs 4a
[IpakTiueckas padorta Ne 3 no
teme «llomyuenne u cobupanme bubmorexa HOK

26 i P https://m.edsoo.ru/ff0d4ae
KHCJIOPOJIa, U3YYCHHUE €TO )
CBOMCTB» B
Bonmopon — anemeHT 1 mpocToe bubmuorexa [JOK

27 | BemectBo. HaxoxxneHue B https://m.edsoo.ru/ff0d4d
npupose do
dOu3nYeCKUe U XUMUYCCKUC bubnuoreka [JOK

28 | cBoiictBa Bojopoa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOJIOPOJA do

bubnuoreka [JOK
29 | IloHsaTHE O KHUCIOTaX M COJIIX https://m.edsoo.ru/ff0d50
d2

CriocoObl MoTy4eHus BOJAOPO/Ia B bubmorexa HOK

30 i HOPO https://m.edsoo.ru/ff0d4d

nabopaTopuu

do



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[Tpaktuyeckas padora Ne 4 o
teMe «llonydyenue u cobupanue

bubmmoreka [{OK

31 https://m.edsoo.ru/ff0d4f4
BOJIOpOJIa, U3yUCHHUE ETO 9
CBOUCTBY» =
MousipHblit 00BEM razoB. 3aKOH bubmorexa HOK
32 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brrunciaenus 00n€Ma, KOJIMYeCTBA
bu6mmoreka [{OK
BEIIECTBA I'a3a [0 €r0 H3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJ'[I/I'-IGCTBy BCIIIECTBA UJIN aO
00BEMY T
Brraucienust 00MOB ra3oB o
bu6mmoreka [IOK
YpaBHEHHUIO PEAKIIMKU Ha OCHOBE
34 . . https://m.edsoo.ru/ff0d57
3aKOHA 00OBEMHBIX OTHOIIEHUI 08
ra3oB _
bu6mmoreka [IOK
dusnyeckre 1 XUMHUYECKHE
35 5 https://m.edsoo.ru/ff0d58
CBOIiCTBA BObI
7a
CocraB ocHoBauuii. [loustue 00 Bubmrorexa LIOK
36 https://m.edsoo.ru/ff0d59
WHJIMKATOpax
e2
Bona kak pactBopuTes.
bubmuoreka [JOK
HacrplleHHbie 1 HEHACKIILICHHBIE
37 https://m.edsoo.ru/ff0d5b
pacTBopbl. MaccoBas J10Jis 40
BEII[ECTBA B PacTBOPE T
38 IIpakTtuyeckas padora Ne 5 mo bubnuoreka [IOK

TEMC «HpI/IFOTOBJIeHI/Ie pacTBOpPOB

https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C ONpeAcIEHHOM MAacCOBOM J0JIEH
PacTBOPEHHOTO BEWIECTBA»

ba

KonTponsnas padora Ne2 no teme

bub6mmoreka [{OK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
bubmmoreka [{OK
Oxcuppl: cocTaB, KilaccupuKanus,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tony4yeHnue u xXumMu4eckue bubnuoreka [IOK
41 | cBOWMCTBA KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(pOTEPHBIX OKCHIOB 4e
bu6moreka [IOK
OcHOBaHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJ1accu(UKaus, HOMEHKIIaTypa ca
bu6mmoreka [IOK
[Tosnydyenne u xuMu4uecKue
43 . . https://m.edsoo.ru/ff0d67
CBOMCTBa OCHOBaHHI ca
. bu6mmoreka [JOK
Kucnotsl: cocras,
44 https://m.edsoo.ru/ffOdfee
KJ1accu(UKaus, HOMEHKIIATypa )
bubmuoreka [JOK
[Tomyuenue u XuMu4ecKue
45 . https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCIIOT )
Conu (cpenHue): HOMEHKIATYpa, bubnunoreka [JOK
46 | crmocoObl nmostyyeHwus, https://m.edsoo.ru/00ad94
XUMHYECKHE CBOIMCTBA 74
47 | Tlpaxtuueckas padota Ne 6. bubnuoreka [IOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemrenne skcniepruMeHTAIBHBIX
3aja4 1o Teme «OCHOBHEIC
KJIaCChl HEOPraHUYECKUX
COCIUHCHHID

https://m.edsoo.ru/00ad9b
7c

I'eneTrmueckas CBA3b MCKOY

bub6mmoreka [{OK

48 | xmaccaMu HEOpraHUYECKHX https://m.edsoo.ru/00ad9a
COeqUHEHUN 50
O000611IeHNE ¥ CUCTEMATH3AIMS BubmroTexa HOK
49 N https://m.edsoo.ru/00ad9c
3HAHUHI
b2
KonTpomasnas pabora Ne3 no teme bubnuoreka [IOK
50 | "OcHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOpPraHWYECKUX COCTUHEHUN" la
[TepBbie OMBITKH
bu6mmoreka [IOK
KJIaccu(PUKaIUu XUMAYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHTOB. [ToHsITHE O TpynTIax P
CXOJIHBIX DJIEMEHTOB -
[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
[Tepuoaunueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHu4ecKux djaeMmeHToB 1. U. 2¢
Menneneesa -
bubmuoreka [JOK
53 | Ilepuoapl, rpynmbl, HOATPYIIIIBI https://m.edsoo.ru/00ada5
2C
Crpoenne aromoB. CocTas brbmiorexa LJOK
54 p ' https://m.edsoo.ru/00ada3

ATOMHBIX A1CP. H30T018I

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHue IIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bubmmoreka [{OK

55 . https://m.edsoo.ru/00ada6
[Tepunoaunueckoii cucremsl /1. U. be
MeHeneeBa o
XapaKkTepuCTUKA XUMHUIECKOTO
bubmmoreka [{OK
SJIEMEHTA II0 €r0 IMOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
[Tepnoanueckoii cucreme /1. U. 24
MeHeneeBa o
3nauenue [lepnoauyeckoro
bu6moreka [IOK
3aKOHA JUIS Pa3BUTHS HAYKH U
57 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenneneeB — 6e
YVYEHBIH, IeIaroT U IpaxJTaHuH _
Pesepsuslii ypok. O000IIIEHNE U
P P . bu6mmoreka [IOK
CUCTEMATH3aINA 3HAaHUH /
58 . https://m.edsoo.ru/00adb3
Bcepoccutiickas mpoBepoyHas 3c
pabota *
KontponbHas padota Ned4 o teme
bu6mmoreka [JOK
«Ctpoenue atoma. XuMHYECKas
59 . https://m.edsoo.ru/00adb4
cBs3b» / Beepoccuiickas 36
poBepoyHas pabora —
bubmuoreka [JOK
DIEeKTPOOTPUIIATEIILHOCTh
60 https://m.edsoo.ru/00adaa
aTOMOB XMMHUYECKUX DJIEMEHTOB b3
bu6mmoreka [JOK
61 | HMounas xumuyeckas CBA3b https://m.edsoo.ru/00adac
34
62 | KoBaneHTHas noJyisipHas bubnuoreka [IOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

XUMHNYCCKas1 CBA3b

https://m.edsoo.ru/00adaa
b8

KoBanentnas HenoJssipHas

bubmmoreka [{OK

63 1 https://m.edsoo.ru/00adaa
XUMMUUYECKAs CBA3b
b8
bu6mmoreka [IOK
64 | CreneHb OKUCIECHUSI 1 https://m.edsoo.ru/00adae
28
OKuCIUTENHHO- bubmmorexa [TOK
65 1 https://m.edsoo.ru/00adb0
BOCCTaHOBHTEJIHHBIC PEAKIIHH 26
bu6moreka [IOK
66 | OKUCIUTENU U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb0
76
Pesepsusblil ypok. O000IIIEHNE U
CI/ICTEM&TI/ISZEI/IH 3HaHm"IILI 10 TEME Bubmaorexa IIOK
67 1 https://m.edsoo.ru/00ad9c
«Ctpoenue atoma. XuMHYECKas b2
CBSI3b» T
. bu6mmoreka [JOK
P . O600menne
68 C3CPBHRI YPOK © EH e 1 https://m.edsoo.ru/ff0d61
cUCTEMATH3ALHU 3HAHUI o6
OBIIEE KOJIMYECTBO YHACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne KoanuecTBo yacoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka Konrpouabubie IIpakTnyeckue
Bceero HU3yUYeHus! oOpa3oBaTtejibHbIE
/ padoThI padoTsbI
pecypcsl
n
[lepnoanyeckuil 3aK0H.
[Tepuonnueckas cucrema brbmorexa [OK
1 P 1 https://m.edsoo.ru/00adb59
XUMHUYECKHX dJIEMEHTOB []. o
U. Menpeneesa }
3aKOHOMEPHOCTH B
W3MEHEHNUH CBOWCTB brbmorexa [TOK
2 1 https://m.edsoo.ru/00adb6b
XUMHYECKUX 3JIEMEHTOB 6
MEPBBIX TPEX MTEPUOTOB -
Knaccudukanus u bubnuoreka [IOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEIIECTB 2
Buael XuMHU4eCKO CBSI3U U bu6moreka [IOK
4 THITBI KPUCTAJUTHYECKHIX 1 https://m.edsoo.ru/00adbac
PELIETOK 6
Kontponbras padora Nel
o reme «IloBTopenue u
5 yri1yOJaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeJioB Kypca
8 Kkiacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukarus bubnmoreka [JOK
6 XUMHMUYECKUX PEaKLU 110 https://m.edsoo.ru/00adbch
PAa3JIAYHBIM ITPAU3HAKAM 0
[TonsaTHe 0 ckopocTr
. bu6mmoreka [IOK
XUMHUYECKON PEaKInu.
7 https://m.edsoo.ru/00adbe9
IloHATHE O TOMOTE€HHBIX U .
TeTEPOrEeHHBIX PEAKIIHUIX =
TloHATHE O XUMUYECKOM
paBHOBecuH. DaKTOPBHI,
bu6mmoreka [IOK
BIIUSTFOIITME HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON PEaKIuu 1 c
IIOJIOKEHUE XUMHUYECKOTO -
paBHOBECHS
OkucauTenbHO- bubnuorexa [JOK
9 BOCCTAaHOBHUTEIbHEIE https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6moreka [IOK
AIEKTPOJTUTUYECKON
10 https://m.edsoo.ru/00adcd6
nuccoranuu. CUIIbHEIE U g
cia0ble AJIEKTPOIUTHI -
bubmuoreka [JOK
WoHHble ypaBHEHUS
11 N https://m.edsoo.ru/00add44
peakui
8
XUMHYECKHE CBOUCTBA
. bubmuoreka [JOK
KHCJIOT U OCHOBAHUH B
12 https://m.edsoo.ru/00add5d

CBETE IMpeJCTaBICHUN 00
IEKTPOJIUTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

JUuccolranun

XUMHYECKHE CBOUCTBA

COJICH B CBETE bu6mmoreka [IOK
13 | mnpencraBienuii 06 https://m.edsoo.ru/00add8b
BIEKTPOIUTHYECKON 2
JTUCCOITUAITIN
bu6moreka [IOK
[TonsTue o ruaponmnse
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGwere 1 bu6moreka [IOK
15 . https://m.edsoo.ru/00adddl
cucreMarui3anust 3HaHUUu 5
[TpakTruueckast padota Ne 1.
bu6moreka [IOK
«Pemenne
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAIIbHBIX .
3aJa49y -
KontponbHas padorta No2
o TeMe
bu6moreka [IOK
«DJEKTPOIUTHYECKAS
17 https://m.edsoo.ru/00addec
JTUCCOITHAITHS. 0
XHUMHYECKUE PEAKIIUU B B
pacTBopax»
OO6mras xapakTepucTuKa
P P bubnuoreka [JOK
rajoreHoB. XUMHUYECKHE
18 . https://m.edsoo.ru/00addfe
CBOICTBa Ha MpUMeEpe 9
XJopa h
19 | Xunoposogopoa. ConsiHas bubnuorexa [IOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJIOTa, XUMHUYCCKHUEC
CBOMCTBA, MTOJIy4CHHUE,
IIpUMEHEHNE

https://m.edsoo.ru/00adel10
4

[Ipaktuyeckas padora Ne 2
o teme «Ilomyuenue

bu6mmoreka [IOK

20 N https://m.edsoo.ru/00ade34
COJITHOM KHUCJIOTEI, g
H3y4YEHHE €€ CBOMCTBY» -
Breraucnenus mo
bu6moreka [IOK
YPaBHCHUSIM XUMHUYECKHX
21 N https://m.edsoo.ru/00ade48
peaKIuii, eCliv OJIUH 3 g
peareHTOB JaH B H30BITKE -
bu6moreka [IOK
OO01as XxapakTepucTuKa
22 https://m.edsoo.ru/00ade64
sneMeHTOB VIA-rpynmbl 3
ANIOTpONHBIE
MOAU(DUKAIINH CEPBI.
d P N bu6mmoreka [IOK
Haxosxnenue cepsl u eé
23 . https://m.edsoo.ru/00ade64
COCIMHCHUH B IPUPOJIE. N
XuMHJecKrue CBOCcTBa -
cepol
CepoB0oa0pO1, CTPOCHHUE, bu6mmoreka [JOK
24 | ¢uzuYecKue U XUMHYECCKUE https://m.edsoo.ru/00ade80
CBOIiCTBa 2
Oxcuppl cepol. CepHas
KHUCTIOTa, (PU3HUECKUEe U Eubmiorexa OK
25 ’ https://m.edsoo.ru/00adea2

XUMHNUYCCKHEC CBOﬁCTBa,
MMPUMCHCHUC

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEaK1H,
JIe)KaIe B OCHOBE

IIPOMBIIIJIEHHOTO criocoda bubnuorexa [JOK
26 | ToIy4eHus: CepHOU https://m.edsoo.ru/00adec8
KUCIOThL. XUMUYECKOE a
3arpsi3HEHUE OKPYKaroIen
CpeIbl COSTMHEHUSIMU CEPhI
Brrauncienne MmaccoBoit bu6moreka [IOK
27 | oy BBIXOJA MPOIYKTa https://m.edsoo.ru/00adec8
peaxIu a
OO01as xapakTeprucTuKa
31E€MEHTOB V A-TpyIIIbI. bubnuorexa [JOK
28 | A3sor, pacnpocTpaHEHHE B https://m.edsoo.ru/00adeea
npupoe, PU3NUECKUE U 6
XUMUYECKHE CBOWMCTBA
AMMHmak, ero pusnyeckue bubnuoreka [IOK
29 M XHMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MOJIy4Ye€HUE U IIPUMEHEHHE 4
[TpakTuueckas padota Ne 3
no teme «llonydyenue bubmorexa [OK
30 " https://m.edsoo.ru/00adf18
aMMuaKa, u3yueHue ero 0
CBOMCTB» B
A3OTHas KUCIOTa, €& bubnuoreka [JOK
31 | ¢usuueckue U XMMUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBa 6
bubnunoreka [JOK
32 | Hcnonb30BaHUE HUTPATOB 1

https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

U COJIEW aMMOHUS B
KayeCcTBE MUHEPAIbHBIX
ynoOpeHuit. XumMudeckoe
3arpsi3HEHUE OKPYXKaroLen
Cpelbl COEAMHEHNUAMU
azoTa

|co

®docdop. Oxcnn pochopa
(V) u pocdopnas kucnora,
(1)I/ISI/IT-I€CKI/I€ U XUMHUYCCKHUEC

bu6moreka [IOK

33 | cBolicTBa, MOJTYYCHHUE. https://m.edso0.ru/00adf68
Hcnonws3oBanne docdaTton a
B KaueCTBE MUHEPATBHBIX
yA0OpeHMIA.
O06o001enre 1 KOHTPOJIb . bubmorexa HOK

34 https://m.edsoo.ru/00adfc2
Kontponbhas padoTa Ne3 0
Yraepon,

bu6mmoreka [IOK

pacrpocTpaHEeHHE B

35 https://m.edsoo.ru/00adfd9
npupo/ie, GU3NIecKue u c
XUMHUYECKHNE CBOMCTBA -
Oxcunpl yriaepoaa, ux
buznuecKkue 1 XuMU4eCcKue bubnuoreka [JOK

36 CBOMCTBA. DKOJOTUYECKHUE https://m.edsoo.ru/00adfeb
poOJIeMBI, CBSI3aHHBIC C e
okcuzoM yriepona (IV)

37 VYroapHas KucioTa U eé bubmuoreka [JOK

COJIn

https://m.edso0.ru/00ae006



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

(@]

[Ipaktuyeckas padora Ne 4
o reme "llonydenue

bu6mmoreka [{OK

38 | yruekucnoro rasa. https://m.edsoo.ru/00ae027
KauectBennas peakuus Ha €
KapOoHaT-uOH"
[TepBoHaUATBHBIE TIOHATHUS
bu6moreka [IOK
00 OpraHMYecKux
39 https://m.edso00.ru/00ae054
BEIIECTBAX KAK O o
COCTMHEHUSX YTIIepoia -
. bu6moreka [IOK
Kpemnwnii u ero
40 https://m.edso00.ru/00ae080
COEeqUHEHUS .
[TpakTruueckas pabota Ne 5.
Pemenne
bu6moreka [IOK
AKCIIEPUMEHTAJIbHBIX 33124
41 . https.//m.edsoo.ru/00ae0bf
1o teme «Baxueiine 5
HEMETAJJIBI U UX -
COEIUHEHUS
KonTtponbHas padota Ned
. bubnuoreka [JOK
1o teme «Baxueiine
42 https.//m.edsoo.ru/00ae0el
HEMETAIUIBI U UX g
COCIIMHECHUS -
OO6mras xapakTepucTuKa
bu6mmoreka [JOK
XUMHYECKUX DJIEMEHTOB —
43 https://m.edso00.ru/00ae103

MeTaoB. MeTtaminueckas
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJILHOM MTPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa3oBaTe/ibHOI MPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUs

1

IIo Teme: «HepBOHa'-IaJ'II)HI)Ie XUMHWYECKHUEC ITOHATHUA»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IOHSATHI: aTOM, MOJEKYyJa, XMMHYECKUH AJIEMEHT, MPOCTOe
BEIIIECTBO, CJOXKHOE BEIEeCTBO, CMECh (OJHOpPOJHAs W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHUTENIbHAS
aTOMHas M MOJIEKYJIsIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas J0Jid
XMMHUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIA 00bEM, XUMHUUYECKasl peaKius, KjJacCuPpUKalusa peakui:
peaKuuu COCAMHEHMS, pEeaKUHUUd pas3JoKEHUs, peakluu 3aMelleHHus, peakiuu oOMeHa, O5K30- U
SHAOTEPMHUECKUE PEaKIUH, TeIIOBON 3(h(deKT peakiuu, pacTBOp, MaccoBasi JA0Js BellecTBa (IIPOILCHTHAS

KOHIIEHTpAILIUs1) B pacTBOpE

1.2

HIUIIOCTpUPOBATb B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUU U MPUMCHATHb 3THU IIOHATHUSA IIPU OIIMCAHUK

BCIICCTB U UX HpeBpaIHCHI/Iﬁ

1.3

HCIIOJIb30BAaTh XMMUYCCKYIO CHUMBOJIMKY JIsI COCTAaBJICHUSA (I)OpMyJ'I BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX

peakuun




PACKPBIBATH CMBICII 3aKOHOB COXPAHCHUS MACChl BCUICCTB, IMOCTOAHCTBA COCTAaBA, aTOMHO-MOJICKYJIAPHOI'O

L4 y4eHHUsl, 3aKOHa ABOTaJpo

1.5 OTIPEJICIIATh BaJICHTHOCTh ATOMOB 3JICMCHTOB B OMHAPHBIX COCAMHCHHSIX

16 KJIaCCH(PHUIIMPOBATh XUMHUYECKUE PEAKIUH (TI0 YWCIy M COCTaBY YYAaCTBYIOIIUX B PEAKIMH BEIICCTB, IO
' TEII0BOMY 3P (DEKTY)

1.7 BBIYHCIISATH OTHOCUTEIEHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAcChI BEIECTB

1.8 BBIYHCIISATH MAaCCOBYIO JI0JIK0 XUMUYECKOTO 3JIEMEHTa M0 POpMYyie COeAUHEHNUS,

1.9 BBIYHCIIATH MAaCCOBYIO JIOJTIO BEIIECTBA B paCTBOPE

110 MPUMEHATh E€CTECTBCHHOHAYYHBIC METOJbI TIO3HAHHWS — HAONIOJCHNEe, W3MEpEHUE, MOJICIIMPOBAHUE,
' AKCIIEPUMEHT (PeabHBIA U MBICTICHHBIN)
2 ITo Teme: «BaxkHeilue npeacTaBUTEINM HEOPTaHUUYECKUX BEILIECTBY

2.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHX MOHSITHI: OKCUJ], KUCJIOTAa, OCHOBAHUE, COJIb

2.2 OTIPEeeNATh MPUHAICKHOCTD BEIECTB K ONpeIeIEHHOMY KJIACCy COEIUHEHH 10 hopMyaam

2.3 KJIacCU(DUIIMPOBATH HEOPTAaHUYECKHUE BEIIECTBA

24 XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMUYECKUE CBOMCTBA BEIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIAs
' OTIHCaHKE TPUMEpPaMH MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI

T IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX KadeCTBEHHOIO COCTaBa, BO3MOXKHOCTH
' NPOTEKaHUS XUMUYECKUX MTPEBPALCHUN B PA3IMYHBIX YCIOBUAX

26 cleoBaTh MpaBUJIaM TMOJIb30BaHUSA XHUMHYECKOW MOCYAOW M JabOpaTopHBIM O0OpyIOBaHUEM, a TaKXKe

IIpaBUJIaM O6paH_ICHI/I$I C BCIICCTBAMH B COOTBCTCTBHUHU C MHCTPYKIHUAMHU IIO0 BBITIOJIHCHUIO J'Ia60paT0pHBIX




XMMHYECKUX OIBITOB MO IMOJYYCHHUIO W COOMpaHHWIO Ta3000pa3HBIX BEIIECTB (BOJAOpOJA M KHCIOpPOMA),
IPUTOTOBIICHHIO PACTBOPOB C OINpPENEIEHHONH MAacCOBOH J0Jel pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U
IPOBOJUTh XUMHUYECKHE SKCIICPUMEHTHI MO0 PACIIO3HABAHUIO PACTBOPOB IIEIOYCH M KUCIOT C TOMOIIBIO

MHAMKATOPOB (JaKMyc, peHoIdTanen, METUIOPAHK U IpyTUe)

2.7 MPOBOJIUTH PACUETHI TI0 YPAaBHEHUIO XUMHUYECKOH peakinu
3 ITo teme: «llepnoanueckuii 3akoH u [lepnoanueckas cucrema xumudeckux smeMeHToB /. M. Mennaeneesa.
Crpoenue aToMoB. Xumuueckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMI
PacKphIBaTh CMBICTT OCHOBHBIX XMMHYECKHX TOHSATHH: SIIPO aTOMa, JIEKTPOHHBIH CJIOW aToMa, aTOMHas
3.1 opOWTanb, pamguyc aroma, XHMHYECKass CBS3b, TMOJSpPHAs W HEIMOJSIpHAs KOBAJCHTHAs CBS3b,
AIIEKTPOOTPHUIIATEITFHOCTD, HOHHASI CBSI3b, NOH, KATHOH, aHHOH, CTETICHb OKHCIICHHS
3.2 KJIacCU(PHUITMPOBATh XUMHUUECKHE DJIEMEHTHI
OTHCHIBATh M XapakTepu3oBaTh TaOnuuHyto (opmy lleproanueckoidt cucTeMbl XMMHUYECKHUX 3JIEMEHTOB:
3.3 pasnuuaTh TOHATHUS «TJaBHas moarpynna (Arpynma)» u «nobounas moarpymnma (brpymma)», «mameiey» u
«OOJIbLINEY TIEPUO/IBI
packpbiBath cmbici [lepumomumueckoro 3akona J[.M. MenaeneeBa: [1eMOHCTpUPOBATH MOHUMAHUE
3.4 NEPUOMUECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HMX MojoxeHus B llepuomumueckoit
CUCTEME
COOTHOCHUTh 00O3HaueHUusi, KOTOpble wuMerorca B Tabmune «llepuonnyeckas cucteMa XUMHUYECKUX
3.5 anemenToB JI.M. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMUYECKHX AJIEMEHTOB
(cocTaB u 3apsn sapa, o0I1ee YUCIo 3JIEKTPOHOB M paclipeieIeHne UX 110 3JEKTPOHHBIM CII0SM)
3.6 OTIpENIeNATh CTETIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHHIX




3.7

ONpCACIIATL BUJ XUMHYECKOM CBS3H (KOBaJIeHTHaH n I/IOHHaH) B HCOPraHNYCCKHUX COCANHCHUAX

9 KITIACC
Kon nposepsiemoro IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMBbl
pe3yJbTara OCHOBHOT0 0011ero 00pa3oBaHus
1 [To Teme: «BemiecTBo u XuMuyeckasi peakuus»
pPacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKUX TIOHATHUN: pacTBOP, AJIEKTPOJUTHL, HEIIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAS TUCCOLMALINS, pPeaKMd MOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOe paBHOBECHE,
11 oOpaTuMble M HEOOpaTUMbIE pEaKIHH, OKHUCIUTEIbHOBOCCTAHOBUTENbHbBIE PpEAKIUH, OKHUCIUTENb,
' BOCCTAaHOBMTENb, OKHCICHME M BOCCTAHOBJIEHHME, aJUIOTpONHUs, aM(pOTEpHOCTb, XMUMHUYECKAs CBA3b
(xoBaJIeHTHAsl, HOHHAsI, METAJJIMYECKas), KPUCTAUINYECKasi PEIETKA, CIJIaBbl, CKOPOCTh XUMHUYECKOU
peaxkuuu
12 WITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMMUYECKMX HOHATUH M NPUMEHSTh 3TU MOHATHUA IPH
' ONMCAHUHU BEIIECTB U UX MIPEBPAILECHUI
r COCTaBJIITh YpPaBHEHUs 3JIEKTPOJUTUYECKON JUCCOLMALUKM KHUCIOT, IIEN04Yed W CoJiel, MOoJHbIE U
' COKpAIlIEHHbIE YpaBHEHUs peakiii HOHHOro 0OMeHa
14 PAaCKpBIBaTh CYLIHOCTh OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMHA IOCPEACTBOM COCTaBJIECHUS
' 3JIEKTPOHHOI0 OajaHca 3TUX PeakLui
1.5 IPOBOAMTH PACUETHI [0 YPABHEHHUIO XUMUYECKON peaKuu
2 ITo Temam: «Hemerasuibl 1 UX coeqUHEHUS» U «MeTallIbl U UX COEIUHEHUS»




2.1

XapaKTepu30BaTh (OMHUCHIBATh) OOIIMEe M cHenn(UIecKue XUMUYECKHE CBOMCTBA MPOCTBIX U CIOXKHBIX
BEILECTB, MOATBEPKAasi ONMUCAHUE IIPUMEPAMH MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUN COOTBETCTB YIOIIUX

XUMHUUYECKUX PEaKLNi

2.2

COCTaBJIATh YPaBHCHHA peaKHHﬁ, MNOATBCPKAAOIINX CYIHICCTBOBAHUC TCHETHYCCKOM CBS3U MCKOY

BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOIiCTBa BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHHA, BO3MOXHOCTH ITPOTCKAHUA

XUMUYECKUX IIPEBPAILECHUM B PA3JIMYHBIX YCIOBHIX

24

CJIeIOBaTh MpaBWJIaM TOJb30BAaHUS XUMHUYECKOW MOCYI0M U J1abopaTOpHBIM OOOpYJOBaHHEM, a TaKkKe
MpaBUJIaM OOpaIleHHsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMU IO BBITOJIHEHUIO JIAOOPATOPHBIX
XMMHUYECKHUX OMNBITOB IO MOJYYEHUIO M COOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YTJIEKUCIIOro

rasa)

2.5

MPOBOJIUTh PEAKIINH, TOATBEPXKIAIOIIAE KAYECTBEHHBIH COCTaB PA3JIMYHBIX BEHIECTB: pACIO3HABAThH
OTIBITHBIM IMYTEM XJIOPUA-, OpOMUJ, MOaWI, KapOoHaT, docdar, cuaukar, cyiabhar, THIPOKCHIUOHEI,
KaTHOHBI aMMOHHS, HWOHBI HW3YYCHHBIX METaJUIOB, TMPHCYTCTBYIOIIUE B BOJHBIX pacTBOpax

HEOPraHN4€CKuUX BEIICCTB

[To Teme: «XuUMUS 1 OKpYXKAIOIIAsL CPea»

3.1

pacKpbIBaTb CMBICJII OCHOBHBIX XUMHUYCCKUX TTOHSITHM: HI[K BCHICCTBA, KOPPO3uA MCTAJLJIOB

3.2

IIPUMCHATb OCHOBHBLIC OIICpalluin MBICITUTEIBHOMN ACATCIIbHOCTH — aHaJIu3 W CHHTC3, CPABHCHHUC,
0606H_IGHI/I6, CUCTCMATU3allUI0, BBIABJICHUC IIPUYUMHHO-CICACTBCHHBIX CBSI3EH — s HU3YUYCHUA CBOWCTB
BCIICCTB U XUMHNUYCCKHUX peaKHHﬁ; C€CTCCTBCHHOHAYYHBIC MCTOABI ITO3HAHUA — Ha6J'II-OI[eHI/Ie, HU3MCEPCHUC,

MOIETTUPOBaHUE, SKCIIEPUMEHT (PealbHbI U MBICJICHHBIN)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TIOHATUS
11 [Ipenmer xumuu. Posib XUMUM B )KM3HH YEJIOBEKAa. XUMUS B CUCTEME HayK. Teina u BenectBa. @u3n4ecKkue CBOMCTBA
' BEILIECTB. ArperaTHOe COCTOSIHUE BEIIECTB
1.2 [Tonsatue o MeTo1ax mo3HaHus B XUMUU. YncTeie BemecTBa U cmecu. CrmocoObl pa3esieHust cMeceit
13 ATOMBI U MOJIEKYJIbI. XUMUYECKUE AIeMEHTbl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U CI0KHBIE BEIECTBA.
' ATOMHO-MOJIEKYJISIPHOE YUEHHUE
Xumuyeckass (popmyna. BaleHTHOCTh aTOMOB XHMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEIECTB.
1.4 OtHocuTenbHas atomHas Macca. OTHOCUTEIbHAS MOJIEKYJIsIpHas Macca. MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B
COCIMHEHUU
15 KomnuectBo BemectBa. Moiib. MosisipHast macca. B3auMoCBsSI3b KOJIMUECTBA, MACChl M UKCIA CTPYKTYPHBIX €IMHMI]
' BemecTBa. Pacuérel mo GpopmynaM XUMHUYECKUX COCTUHEHUI
16 ®u3nueckue U XUMUYECKUE SIBJICHUS. XUMHUYECKasi peakius U €€ NpU3HAKU. 3aKOH COXPAaHEHHUsS MacChl BEIIECTB.
' Xumunueckue ypapHeHus. Kiaccudukanus XUMIYECKUX peakiuii (COeIMHEHUs], pa3ioKEHus, 3aMellleHus, 00MeHa)
XUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYI0H, ¢ MpaBuiIaMu paboThl B 1a0OpaTOpUU U MpuEéMamMu
1.7 oOpamieHus ¢ JabopaTOpHBIM OOOpYAOBAaHUEM, HW3y4eHHME M OINHUCaHHe (PU3NYECKUX CBOWCTB 00pa3loB
HEOpPraHMYeCKUX BEIIeCTB, HabMoqeHe pu3ndeckuXx (TUiaBlieHue BOCKa, TassHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE,




KAIIEHUE ¥ KOHJCHCAIMS BOJbI) W XHMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHWE MEIHOW IPOBOJIOKH,
B3aMMO/ICHCTBHE MeJla C KHCJIOTOW) SIBJICHWH, HAONIOJCHWE W OMMCAHWE MPHU3HAKOB MPOTEKAHUS XUMHUYECKHX
peakuuii (pa3ioxeHHe caxapa, B3aUMOJICHCTBHUE CEPHOW KHUCIOTHI C XJOPHAOM Oapus, pasjoKeHHE TI'MJIPOKCH]A
menu(Il) mpu HarpeBanuu, B3auMojeicTBUE xene3a ¢ pacTBopoM coiu Meau(ll), usydenue crnocoboB pazaeneHus
cMmecei (¢ TOMOIIbIO0 MarHnTa, QUILTPOBaHKE, BbIMIAPUBAHUE, TUCTUILIALUSA, XpoMaTorpadus), MpoBeIeHUE OUNCTKU
MOBapeHHON coJIM, HAONIOIEHWE M ONMCAHWE pEe3yJbTaTOB MPOBEACHUS OIBITA, WIIIOCTPUPYIOLIETO 3aKOH

COXPAHEHHUS MACChl, CO3aHNE MOJIEIeH MOJIEKYI (LIapOCTEPHKHEBBIX)

2 Baxneiimme npeacTaBuTeNN HEOPraHNYECKUX BELIECTB
Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — sneMeHT u mpocTtoe BemecTBo. HaxoxaeHue kuciopoaa B
51 npupoje, pusndeckue U XxuMudeckue cBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnoponaa. CrocoOsl
' MOJIydeHUsl KHUCIIOpoja B JabopaTopuu W IpoMblluleHHOCTH. KpyroBopor kucinoposa B mpupoge. O30H —
AJIOTPOIHAS MOAM(DUKALMS KHCIOPpOoJa
29 TennoBoit >pPeKkT XUMHUUECKOH peaKUHUH, TEPMOXUMHUYECKHE YPAaBHEHUS, 3K30- M SHIAOTEPMHUYECKUE PEaKIUH.
' TomnnuBo: yronb u MetaH. 3arpsi3HeHHE BO3/lyXa, YCUIEHHE TapHUKOBOIO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOs
23 Bonopon — anemeHT u npoctoe BemectBo. HaxoxxaeHne Boopoaa B IpHpoje, (pu3nueckue U XUMHUYECKUE CBOMCTBA,
' IPUMEHEHHE, cloco0bl MoxydeHust. Kucnotel u comm
24 MousipHbiii 00BEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHHSIM
®duznyeckue cpoiicTBa Boabl. Bojga kak pactBopurens. PactBopbl. HacbllleHHbIE M HEHACBILICHHBIE PACTBOPBI.
25 PactBopumocTs BemecTB B BoJe. MaccoBas [0S BELECTBA B pacTBOpE. XUMUYECKHE CBOMCTBA BOAbl. OCHOBAHHS.

Ponb pacTBOPOB B MPUPOAC U B KU3HU YCJIIOBCKA. prrOBOpOT BOIBI B IIPUPOJIEL. 3arp513HeHI/Ie MMPUPOAHBIX BO.

OxpaHa 1 OYHCTKA NPUPOJHBIX BOJI




2.6

Knaccugukanus neoprannyecknx coeanneHnit. Oxcunpl. Knaccugpukanus okcuaoB: coieodpasyronme (OCHOBHBIE,
KHCJIOTHBIE, aM(poTepHbIe) M HecosieoOpasyromue. Homenknarypa okcuaoB. Pu3nveckne U XUMHUECKHE CBOHCTBA

OKCHJOB. HOJIy‘ICHI/IC OKCHIOB

2.7

OcnoBanms. Knaccuukanust OCHOBaHMIA: IIENOYM M HEPACTBOPHMBIE OCHOBaHHMA. HoOMEHKIaTypa OCHOBaHHMIA.

®u3nyecKkue 1 XMMHYECKHE CBOMCTBAa OCHOBaHUH. [lonyyenne ocHoBaHMM

2.8

Kucnotsl. Knaccudukanus xucnot. Homenknatypa kucioT. @u3nyeckue M XUMHYECKHE CBOMCTBA KUCIOT. Psn

aktuBHOCcTH MeTasuioB H.H. bekerosa. [lonryuenue kuciot

2.9

Comu. Homenknatypa coseil. @u3nueckne 1 XuMHAYECKHe cBoMicTBa conel. [lomyuenne coneit

2.10

I'enernueckas CBA3b MCXKOY KlIaCCaMH HCOPraHUYCCKUX CO@I[I/IHeHI/Iﬁ

211

XVWMUYECKUH OKCIIEPUMEHT: Ka4eCTBCHHOE OTpeCliCHUEe COJCPKaHUS KHUCIOpoJa B BO3JyXe, IOJIydeHHE,
coOupaHwue, paclo3HaBaHUE U U3YYCHHUE CBOMCTB KHUCIOPO/1a, HAOIOICHIE B3aUMO/ICHCTBHS BEIIECTB C KHCIOPOIOM
Y YCJIOBHS BO3HUKHOBEHHSI M TTPEKPAIICHUS TOPEeHUs (IT0Kapa), 03HAKOMIICHUE ¢ 00pa3IlaMy OKCHIOB U OIHCAHUE MX
CBOWCTB, TOJydeHHE, COOMpAaHME, pacliO3HABaHWE M M3ydeHHE CBOMCTB BOJOpOJia (TOpPEHHE), B3aMMOJICHCTBUE
Bojiopona ¢ okcuaoM meau(Il) (Bo3MOXHO HCIIONB30BaHHE BUICOMATEPHATIOB), HAOIIOJACHHUE OOpPA3IOB BEIICCTB
KOJMYEeCTBOM 1 MOJb, HCCIICIOBAaHUE OCOOCHHOCTEH pACTBOPEHHUsS BEIISCTB C PA3JIMYHOW PACTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMNpPENCIEHHOW MacCOBOM JIOJICH pAacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C
MeTajiaMu (HaTpueM U KalblieM) (BO3MOXKHO HMCIIOJIb30BAHKME BHICOMATEPHUAJIOB), ONPEICICHHE PACTBOPOB KUCIOT
M IIEJIOYEH ¢ MOMOIIBI0 MHAMKATOPOB, HMCCJCIOBAaHUE OOPa3IOB HEOPraHUYECKHX BEIISCTB PA3JIMYHBIX KJIACCOB,
HaOJII0/ICHUE M3MECHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCJIOT M LISJIOYUCH, U3y4eHHE B3aMMOICHCTBHS OKCHIA
meau(Il) ¢ pacTBopoM cepHOI KHCIOTBI, KHCIOT C MeETalJlaMH, peakluid HeWTpanu3alud, IMoJIydeHUe
HEpPACTBOPUMBIX OCHOBaHWH, BBITECHEHHWE OJHOTO MeTajjla JpyrdM H3 pacTBopa COJIM, peIleHUe

OKCIICPUMCHTAJIbHBIX 3a/ia4 1O TCMC «BaxHeuIme Ki1acchl HCOPTaHNYCCKUX COCIUHEHUI




[Tepuoanueckuii 3akoH u [leproanueckas cucrema xumuueckux anemenTos .M. Menneneesa. CtpoeHne aToMOB.

Xumundeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTCIIHLHEIC pCaKkuuun

3.1

[lepBbie MONBITKY KIACCU(PHUKAIIMA XUMHYECKHIX 3JIEMEHTOB. [[OHATHE O TpyIIax CXOIHBIX HIEMEHTOB (IIEJIOYHbIE U
[IETI0YHO3EMENTbHBIE METAJUIBI, TAJOTE€HBI, MHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aM(pOTEepHbIE OKCUIBI U

TUJIPOKCHIbI

3.2

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumudeckux 3neMeHToB .M. Menneneesa. KopoTkonepuoanas u
mmmHHOTIepuoAHas ¢opmbl [lepuoamueckoit cuctembl xumudeckux asnemeHtoB .M. MenpaeneeBa. Ilepuonbt u

rpynnsl. u3nyecknii CMbICT NOPSAAKOBOIO HOMEPA, HOMEPOB NEPHOJIA U TPYIIIIBI AJIEMEHTA

3.3

Crpoenue atomoB. CoctaB aTOMHbIX sjep. M3orombl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX O000JIOUYEK aTOMOB
nepBbIX 20 xumuyeckux 3iaeMeHToB llepunognyeckoit cucremsl .M. Menneneea. XapakTepucTuka XUMUYECKOTO

3JIEMEHTa Mo ero nojoxeHuto B [lepuoanyeckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHHUS paJnyca aTOMOB XHMHUYECKUX DJIEMEHTOB, METAJUIMYECKUX M HEMETaJUIMYECKUX
CBOMCTB 10 rpynnaM u nepuojaaMm. 3HaueHue [lepuomnueckoro 3axkoHa u Ilepuoanyueckoil CUCTEMbI XUMUYECKUX

3JIEMEHTOB JJIsl pPa3BUTHUS HayKu U npakTuku. [.W. MenaeneeB — yu€HbIi U rpaskJaHUH

3.5

Xumudeckas cBi3b. KoBajleHTHas (HOJ'IHpHaH n HeHOHﬂpHaﬂ) CBA3b. BJICKTpOOTpI/II_[aTCJ'II)HOCTB XUMHUYCCKUX

aneMeHToB. MloHHas cBI3b

3.6

Crenenb okuciacHMA. OKUCIMTEIFHOBOCCTAHOBHUTEIBHEIC pe€aKuuu. Hpoueccm OKHUCJICHHUA KW BOCCTAHOBJICHUA.

OKXHCIIUTEIIH ¥ BOCCTAHOBHUTEIIH

3.7

XUMHYECKUM SKCIICPUMCHT. U3Y4YCHUC 06p33L{0B BCIICCTB MCTAJIJIOB U HEMCTAJLJIOB, BSaHMOﬂeﬁCTBHe THUAPOKCHU A
IUHKa C pacCTBOpaMHu KHCIIOT U menoqeﬁ, MMPOBCACHUEC OIIBITOB, WJIIOCTPHUPYIOIIUX IPHUMEPBI OKUCIUTCIIBHO-

BOCCTAHOBHUTCIBbHBIX peaKuHﬁ (l"OpeHI/IC, pCaKknuun pa3ioxKCHUs, COCI[I/IHCHI/IH)




9 KUIIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

BemectBo u xumnueckas peakuus. [lopropenune

1.1

Ilepnonngeckuii 3akoH. Ilepuonuueckas cucrtema xumudeckux anemeHToB J[.M. MenneneeBa. CtpoeHre aTOMOB.
3aKOHOMEPHOCTU B M3MEHEHUHU CBOMCTB XMMHUYECKHUX DJIEMEHTOB INEPBBIX TPEX MEPUOJOB, Kalus, KaJbLUsi U UX

COGILI/IHGHI/Iﬁ B COOTBETCTBHH C IMOJIOKCHUEM JJICMCHTOB B HepHOHquCKOﬁ CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

Crpoenue BemecTa: BUAbl XUMUYECKON CBSI3H. TUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA
OT TUIA KPUCTAIIMYECKON pemETKH U BUAa XUMUYEeCcKo! cBsi3u. Kinaccudukanus 1 HOMEHKIaTypa HEOPraHU4eCKHX
BeIIeCTB (MEXIyHAPOIHAS U TPUBUAIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIINXCS K Pa3IUYHBIM KJIaccaM

HCOPraHNM4CCKUuXx CO@,I[PIHCHHI;'I, TCHETHUYCCKAs CBA3b HCOPTraHNYCCKUX BECIIECCTB

1.3

Knaccudukanus XuMHUECKUX peakUuid M0 pa3IUYHbIM MpU3HaKaM (M0 YUCIY U COCTAaBYy yYacCTBYIOIIMX B pEaKIUU
BEIECTB, MO TeMI0OBOMY 3 (eKTy, 0 U3BMEHEHHUIO CTETIEHEH OKHUCICHHUSI XUMHUYECKUX 3JIEMEHTOB, IO 0OpPaTUMOCTH,
[0 Y4YacTHIO KaTalu3aropa). DK30- M HSHAOTEPMUYECKHE peaKkluu, TepMOoXuMHuueckue ypaBHeHHs. [lonsTHe o

CKOpPOCTH XUMHWYECKON p€aknuun

1.4

Ilouatue 06 O6paTI/IMI)IX u H€06paTI/IMBIX XUMHUYCCKUX PCaAKIUAX. IloHsTHE O TOMOTEHHBIX H TCTECPOTCHHBIX
PCaKIuiX. IlonaTue o0 XMMHUYECKOM PpaBHOBCCHHU. (DaKTOpLI, BJIMAOINHUEC Ha CKOPOCTH XHUMHYECKOH p€akuun Hn

ITOJIOKCHUEC XUMHYCCKOI'O PAaBHOBCCHUA

1.5

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKuuu, BJICKTPOHHHﬁ 0aJaHC OKHMCIUTEIbHO-BOCCTAHOBUTEIbHOM pE€aKuuu.
CocraBieHue ypaBHeHI/Iﬁ OKHCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJIb30BAHHUEM MCTOJA J3JICKTPOHHOI'O

OaylaHCca




1.6

Teopust ANEKTPOIUTUYECKON TUCCOIMAIMU. DJIEKTPOJIUTHI M HEINEKTpoJuThl. Kartuoubl, aHnoHsl. MexaHu3M
JIMCCOIMALMU BEIIECTB C PAa3JIMYHBIMUA BUIAMU XUMHUYECKOH cBs3u. Crenenp auccormanuu. CHUIbHBIE U ClTa0ble
NEKTPOJIUTHL. Peakuum HOHHOro oOMeHa. YClIOBUS TNPOTEKaHWs peakuuil HOHHOIO OOMEHa, MOJHbIE H
COKpallEHHbIE MOHHbIE ypaBHEHMsI peakuuil. CBONCTBA KUCIIOT, OCHOBaHHWM U coOJiel B CBETE MPEJCTaBICHUN 00

SHGKTpOJ'H/ITI/ILIGCKOI\/JI JUucconmuanuu. KauecTBeHHEIC PCaKMu Ha NOHBI. Ilonsarue o TUapOoJIn3C coleit

1.7

XUMHU4YeCcKuit OKCIICPUMCHT:. O3HAKOMIJICHHUEC C MOACIIIMU KPHUCTATINIMYCCKUX pCIHéTOK HCOPraHNM4eCKHUX BCUICCTB —
METaJUIOB U HEMETAIOB (rpaduTa M ajaMasa), CIOKHBIX BEHIECTB (XJIOpHIA HATPHSI); UCCIIEAOBAHNE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOW pEaKIWd OT BO3JCHUCTBUS pa3IMYHBIX (HDAaKTOPOB; HCCICIOBAHUE DIICKTPOIPOBOTHOCTH
pacTBOpPOB  BEIIECTB, TMpoOIlecca IUCCOIMANWN KHCIOT, Imelno4Yeld W coield  (BO3MOXKHO —HCIOJBh30BaHUE
BHJIEOMATEPHUAJIOB); MPOBEACHUE OINbBITOB, WJUIIOCTPUPYIOMIKUX MPU3HAKU MPOTEKaHMs peakluil MOHHOTro OoOMeHa
(oOpazoBanme ocajika, BBIJICIICHHE Ta3a, 00pa30BaHUE BO/IbI); OMBITOB, WJUTIOCTPUPYIONIUX TPUMEPHI OKUCIUTEIHHO -
BOCCTaHOBHTENIBHBIX peaKnui (TOpEeHHE, pPEaKkIMH Pa3JIOKCHHUs, COCIMHEHUS), pACIlO3HAaBaHUE HEOPTaHUYECKUX

BEIICCTB C IOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCIICHUEC SKCIICPUMCHTAJIBHBIX 3aJ1a4

Hemeranner u nx COCIMHCHUA

2.1

O6ma;1 XapPaKTCPUCTHUKA I'aJIOT'CHOB. OcobenHocTH CTPOCHUS aTOMOB, XapaKTCPHBIC CTCIICHHU OKWCIICHH. CTpOGHI/Ie
n (bH?)H‘iGCKI/IC CBOMCTBaA IIPOCTBIX BCIIECCTB — TaJIOI'CHOB. XyUMHYecKre CBOMCTBAa Ha InpuMeEpe  XxJjopa
(BSaI/IMOI[CI‘/'ICTBI/Ie C MfCETalaMu, HEMCTallllaMu, H.[eJ'IO‘IaMI/I). XJ'IOpOBOI[OpOI[. Consnas KHCJI0Ta, XHMMHUYCCKHC
CBOI‘/‘ICTBa, MOJIYYCHUC, TPUMCHCHUC. I[eﬁCTBHC XJIopa U XJIOpOBOAOpOAAa Ha OpPraHu3M 4YCJIOBCKA. Baxneimue

XJIOpHUAbl U UX HAXOXKIACHUC B IIPHUPOIAC

2.2

OO6mas xapakTtepuctuka s1eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTEIEHH
okucinenus. CTpoeHue U (QHU3UYECKHE CBOMCTBA MPOCTBIX BEHIECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHBIE

MOAU(HUKAIIMN KHUCIOPOAa M cepbl. XUMHUYEecKHe cBoiicTBa cepbl. CepoBOAOpO], CTpoeHue, (GU3NYECKUuEe U




XuUMu4eckue cBorcTBa. OKCHIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHAOB. CepHas KUCIOTa, (pusnyeckue u
XMUMUYECKHE CBOWCTBA (0OIIME Kak IMPEICTaBHUTENs Kijacca KUCIOT M crlenu(puYecKue). XUMHUECKHE PEaKIny,
JeKallie B OCHOBE IIPOMBILIJIEHHOTO crioco0a Moiny4eHus cepHoi KucioTel. [Ipumenenue. Conu cepHON KUCIOTHI,
KauecTBEHHas peakliys Ha cyib(aT-uoH. HaxoxieHue ceprl U €€ COeJMHEHUH B IPUpoie. XMMUUECKOE 3arps3HEHHE
OKpY’Kalolllel cpesibl COeAMHEHUSIMU Cepbl (KUCIOTHBIE JIOKIH, 3arpsi3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro

MPEAOTBPAILECHUS

2.3

O6mrast xapaktepuctuka nsyeMeHTOB VA-rpynmbl. OCOoOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepHBbIE CTENEHU
OKHCJICHHS. A30T, pacnpoCTpaHeHHe B Tpupoje, (U3HUeCKHe M XWMHUYECKHe CBOMcCTBa. Kpyromopor azora B
npupojge. AMMHAK, ero (U3MYECKHe W XMMHYSCKHE CBOWMCTBA, TOJydeHHE W mnpuMeHeHHe. ColM aMMOHHMS, WX
¢u3HYecKre U XMMHUYECKHE CBOMCTBA, MpUMeHEeHUe. KadecTBeHHas peakius Ha HOHBI aMMOHHS. A30THAas KHCJIOTA,
e€ mosrydeHue, pu3nueckne U XMMHIECKHe CBOMCTBA (00IMe KaK MpeICcTaBUTENs Kilacca KUCIOT U crenuduaeckue).
Hcnonp30BaHre HUTPATOB M COJIEM aMMOHHUS B Ka4eCTBE MHUHEPAIBHBIX yAOOpeHUiH. XUMHUYECKOE 3arps3HeHUe

OKpY’Kalolllel cpelibl COeAMHEHUAMHU a30Ta (KUCIOTHBIE JIOK/IH, 3arpsi3HEHUE BO3AyXa, TOUBbI U BOJOEMOB)

2.4

®docdop, amtorpornubie Moaudukanuu ¢ocdopa, duzndeckue u xumuueckue cpoictBa. Oxcun docdopa(V) u
dochopHas kucnora, pU3NUIECKUE U XUMHUYECKUE CBOWMCTBA, TMojydeHHe. lcmosib3oBaHue (ochaToB B KauecTBe

MUHEpaJIbHBIX yI00peHHi

2.5

Oo6mas xapakTtepuctuka sneMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE CTEHEHU
OKHUCJICHUS. YTIEepoJ, ajuIoTpONHble MOoAW(UKALKUU, PACIPOCTPaHEHHE B MpHpoje, (U3MUECKHe U XUMUYECKUE
cBoiictBa. Ancopbuus. Kpyroopor yriepona B mpupone. Oxkcuabl yriepona, ux (PU3NYecKHe U XUMUYECKUE
CBOICTBa, JCUCTBUE HA JKUBBIE OPraHU3MBI, TOJyYEHHE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOJIEeMbl, CBSI3aHHbBIE C
okcuaoM yriepoaa(IV); runoresa rio0anbHOTO MOTEIUICHUS KIIMMaTa; TapHUKOBBIN QQeKT. YronpHas KUCIOTa U

ee COJIK, UX (bI/I3I/I‘-IeCKI/Ie N XUMHUYCCKHUC CBOﬁCTBa, MOJIYYCHUC U TPUMCHCHHUC. KauectBennas peaKknusd Ha I(ap60HaT-




HoHEL. Vcnonn3oBaHue Kap60HaTOB B 6BITy, MCIUIHUHE, TPOMBIIIJICHHOCTH U CCJILCKOM XO3SMCTBE

2.6

[lepBoHauanbHbIE MOHATHA 00 OPraHMYECKHX BEIIECTBAX KAaK O COCIMHEHMSIX yriepoja (MeTaH, dTaH, STHIICH,
alleTUJIEH, 3TAHOJI, TJIMLEPUH, YKCYCHas KucioTta). VX cocraB u xumuueckoe crpoenue. [loHsTHe 0 OMOJOrn4ecKu
BXKHBIX BEILECTBAX: >XUpPaX, OelKax, yrieBoJaXx — U WX POJU B KU3HMU 4YelloBeKa. MaTepualibHOE E€IMHCTBO

OpPraHu4€CKrUX U HCOPTaHNICCKUX COGI[I/IHGHI/Iﬁ

2.7

Kpemnunii, ero ¢pusznueckue u XMMHUECKHE CBOMCTBA, MOJIydeHHe U nipuMeHeHne. CoeIMHEHHS] KPEMHUSI B TIPUPOJIE.
O6mue npeacrasienuss 00 okcuae kpemHusA(IV) u kpemuueBoit kucnore. CUIMKATHI, UX UCIOJIB30BAaHUE B OBITY,
MEIIMIIUHE, MPOMBIIIJIEHHOCTH. BaXHEWINEe CTPOUTENbHBIE MaTepHalbl: KEepaMHKa, CTEKJIO, IIEMEHT, OETOH,

xene300eToH. [TpobnemMbl 6€30acHOr0 NCIOB30BaHUS CTPOUTENBHBIX MAaTEpUAIOB B IOBCETHEBHOM KHU3HU

2.8

XUMUYECKUN DSKCIIEPUMEHT: H3ydeHHe O0O0pa3lloB HEOPraHWYECKUX BEILIECTB, CBOWCTB COJITHOM KHCIIOTHI;
MPOBEJICHUE KAueCTBEHHBIX pEaKui Ha XJIOPUA-HUOHBI U HAONIO/IEHHWE TPU3HAKOB HX MPOTEKAHMS; OIBITHI,
oTpaxaromue (QU3ndYeckre M XMMHUYECKHE CBOICTBA TaJOTEHOB M MX COEAMHEHUN (BO3MOKHO HCIOJIb30BAHHE
BHJICOMATEPHAJIOB); 03HAKOMJICHHE ¢ 0Opa3liaMy XJIOPHUAOB (TAJIOT€HUIOB); 03HAKOMJICHHE C 00pa3liaMH Cephl U €€
COeIMHEHUSIMU (BO3MOXKHO HCIOJIb30BAaHHE BHJICOMATEPHANIOB); HAaOIIOACHUE Mpoliecca OOyriuBaHUs caxapa Moj
JeCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHI; U3YYEHHE XMMHUUYECKUX CBOMCTB pa30aBiIeHHON CEpHOM KUCIOTHI,
MPOBEJICHUE KAaueCTBEHHOM peakiuu Ha Ccynb(aT-uoH U HaONIoJIeHUE MpU3HaKa €€ MPOTEKAHUS; O3HAKOMIIEHUE C
(¢uznueckuMu cBOMCTBaMHU a30Ta, Qocdopa U UX coequHEHH (BO3MOKHO HCHOJIB30BaHUE BUIACOMATEPHAIIOB),
oOpa3uamu a30THBIX U (pochopHBIX ymoOpeHHil; moiaydeHue, coOHpaHue, pacrno3HaBaHHE M HU3YYCHHE CBOWCTB
aMMHUaKa; MPOBEJCHHE KAYECTBEHHBIX pEakIuii Ha WOH aMMOHUA U Qocdar-HOH U H3ydeHHE NPU3HAKOB HUX
MPOTEKAHUSI, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHONW Aa30THOM KHUCIOTHI C MeAbl0 (BO3MOKHO HCIIOJIb30BaHHE
BUJIEOMATEPHUAJIOB); U3yYE€HUE MOJIEIel KPUCTAIUIMYECKUX PEeIETOK anMmasa, rpadura, QyuiepeHa; 03HaKOMIEHUE C

nponeccomM ancop6u1/m paCTBOpéHHHX BCIICCTB aKTUBHPOBAHHBIM yrneM n YCTpOﬁCTBOM MMpoOTHUBOTa3a, IMOJIy4YCHHUC,




coOupaHme, pacro3HaBaHUE M HW3YUYEHUE CBOWMCTB YIIICEKHCIOTO Ta3a; MPOBEJCHHE KAYECTBEHHBIX PEAKIM Ha
KapOOHaT- ¥ CHJIMKAT-UOHBI M M3yY€HHE MPU3HAKOB MX MPOTEKAHUS;, O3HAKOMJICHHE C MPOIYKIMEH CUIMKATHOU

MMPOMBIINIJICHHOCTH; PCIICHHUEC SKCIICPUMCHTAJIBHBIX 3aJia4 110 TEMC «Baxxueimme HeMeTalluIbl ¥ UX COCOUHCHU

Mertannsl 1 ux COCINMHCHUA

3.1

OO6mrast xapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB — METa/UIOB HAa OCHOBAaHMU HMX TMoJiokeHus B llepuomnyeckoit
cucreme xumuyeckux siaemeHToB .M. MenzaeneeBa u ctpoenus atoMoB. CTpoeHue MeramioB. Meramuinyeckas

CBSI3b M METaJNINYecKasi KpUCTAJUINYECKas pelETKa. DIEKTPOXUMUYECKUM psiJ HAPSKEHUH METallIoB

3.2

duznyeckue U XUMHUYECKHE CBOiicTBa MeTayioB. OO0mue crnocoObl moiydyeHus MmeramuioB. [loHsTHe o Koppo3umn
METaJJIOB, OCHOBHBIE CHOCOOBI 3alIMTHI X OT Koppo3uu. CruiaBbl (CTajb, YyryH, JIOPaTOMUHUN, OpOH3a) U UX

MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lennounbie MeTauibl: noJiokeHue B [lepuoanueckoil cucreme xumuueckux snementoB .M. Menaeneesa; ctpoeHue
HX aTOMOB; HaXOXACHHUE B TIpupoe. Pu3nueckre 1 XHMUUIECKHE CBOMCTBA (Ha MpuUMepe HATpHs U Kajaus). OKCHIbI

U TUAPOKCHUBI HATPHUA U KaJIUA. HpI/IMCHeHI/Ie OICJIOYHBIX METAJIJIOB U UX CO@I[I/IHCHI/II\/'I

3.4

H_[e.]'IOLIHO?)eMeJ'IBHBIC METaJUIbl MardHuii 1 KaHBHHﬁZ ITIOJIOKCHHUC B HepHOHquCKOﬁ CHCTEMEC XUMHNYCCKHUX DJICMCHTOB
Z[I/I MeHz[eneeBa; CTPOCHHE UX aTOMOB; HAXO0XXIACHUEC B IIPHUPOIC. dusznyeckre U XUMHYSCKHE CBOMCTBA MarHus U

Kanblus. BaxkHelmme coemMHeHns KanbIus (OKCHI, TUAPOKCHI, coJin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHCHHS

3.5

ANIOMUHHI: TOJIOKEHUE B HepHO,HHqGCKOﬁ CUCTEMC XHMMHUYCCKUX 3JICMCHTOB I[I/I MeHz[eneeBa; CTPOCHUEC aToMa;
HaXO0XKJICHUC B IIPUPOAC. dusnyeckrue M XUMHYECKHE CBOMCTBA aJFOMHHMUSL. AM(I)OTepHBIe CBOMCTBa OKCHJAa H

THAPOKCHU A aJ lTFOMHUHUS

3.6

Keneso: monoxeHue B HepHOHquCKOﬁ CUCTCMC XHMMHYCCKHUX JJICMCHTOB I[I/I MeHz[eJIeeBa; CTPOCHHUEC aToOMa,

HaxXO0XKXJACHUC B IIPHUPOIC. dusznueckre U XUMHYECKHUE CBOMCTBA JKee3a. OKCI/II[BI, TUAPOKCUIBI U COJIN )I(eJ'Ie3a(H) u




xene3a(lll), ux cocras, cBOMCTBA U MOJIy4eHHE

3.7

XVUMUYECKUH 3KCIICPUMEHT: O3HAKOMJICHHE C O0pa3llaMM METa/UIOB W CIUIABOB, UX (PM3MUYECKUMHU CBOWCTBAMH,
W3ydeHHE pEe3yIbTaTOB KOPPO3HMH METAUIOB (BO3MOXKHO HCIIOJIB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH
B3aMMO/JICHCTBUS OKCUA KATBIHS U HATPHUS C BOJOW (BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB); UCCIICIOBAHKE
CBOMCTB KECTKOM BOJBI; Tpoliecca TOPEHUs Kelie3a B KUCIopoe (BO3MOXKHO HCIOJIh30BAHUE BUICOMATEPHATIOB);
MPU3HAKOB TPOTCKAHUS KAYECTBEHHBIX PEAKIMA HAa WOHBI (MarHWs, KalblWs, aIOMHHUSA, ITUHKA, kene3a(ll) m
xenesa(lll), mequ(Il); mabmrogeHre M OMHMCAHHWE MPOIECCOB OKpAIIMBAaHUsS TJIAMEHW WOHAMHU HATpHs, Kajdus U
Kbl (BO3MOYKHO WCITOJIb30BAaHHE BHICOMATEPHATIOB); HCCIIEIOBAaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA
QTIOMUHHS W THAPOKCHJA IMHKA; PENICHWE SKCIIEPHUMEHTAIBHBIX 3a/Ja4d 1Mo TeMe «BaxHeimme MeTaisl U HX

COEITMHEHU S

XUMUS U OKpYXaroliasi cpeaa

4.1

HoBsie maTepuansl 1 TexHOJIOTMU. BelecTBa u MaTepualibl B MOBCEIHEBHOM JKM3HHU YETIOBEKA. XUMHUS U 30POBbE.
be3onacHoe ncmonp30BaHUEe BEMIECTB U XUMUUECKHUX peakiuil B ObITy. [lepBas moMoIns Npyu XMMHUYECKUX 0KOTaxX U

OTPaBJICHUAX

4.2

OCHOBBI 3KOJIOTHYECKOW T'PaMOTHOCTH. XHUMHUECKoe 3arpsisHeHue okpyxkarouied cpeasl [IJIK. Ponp xumum B
pELICHUH S3KOJOrH4eckux mpodnem. [IpupoaHble MCTOYHUKU YriIeBOAOPOAOB (Yrojib, MPUPOIHBINA ra3, He(Tsh),

MPOAYKTHI UX nepepa60TKH, HX POJIb B 6I>ITy H IIPOMBIIIIJICHHOCTH

4.3

XUMHYECKUM SKCIICPUMCHT. U3YYCHUC 06p33HOB MaTcpualIoB (CTeK.]'IO, CILIaBbl MCTAJJIOB, ITOJIUMCPHLIC MaTepI/IaJ'IBI)




MPOBEPAEMBIE HA OI'D IO XUMUU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIBHON MPOT'PAMMBI OCHOBHOI'O OBIIIET'O OGPA3OBAHUA

Konx nposepsiemoro
TpeOOBaHUSA

IIposepsiemble TPeGOBaHHUsI K MPEAMETHBIM pe3yJibTaTaM 06a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111ero o6pa3oBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TO3HABAaEMOCTHU SBJICHUH MPHUPOJAbI, TOHHUMaHUE OOBEKTHBHOM 3HAYMMOCTH OCHOB XMMHUYECKOM
HayKH Kak 00JacTh COBPEMEHHOI0 €CTeCTBO3HAHUS, KOMIIOHEHTa 00IEel KyIbTyphbl U MPaKTHUYECKON
NeSITEIbHOCTH YeJIOBEKa B YCIOBHUSAX COBPEMEHHOIO OOIEeCTBa; MOHMMAaHUE MECTa XUMHUHU Cpeau

APpYTrux €CTECTBECHHBIX HAYK

1.2

0 HAY4YHBIX METOAAX IIO3HAHHA, B TOM YHCIIC OKCICPHUMCECHTAJIBHBIX W TCOPETHYCCKHUX MECTOIAax
HUCCICa0BaHUsA BCIICCTB W HU3YYCHUSA XHUMHUYCCKHX peaKHHﬁ; YMCHHUEC HCII0Jb30BaTh MOJCIIN IJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cbepax mnpodeccHOHANbHOW MAESITETbHOCTH, CBSI3aHHBIX C XHUMHEHM U  COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JIOCTHKEHHSIX XMMHYECKOW HAayKH, 4TO MO3BOJIUT OOydYaromuMcs
paccMmaTtpuBaTh XHUMHIO Kak cdepy cBoeil Oynayuied mpodeccuoHanbHOW NESTEIbHOCTH U CHeNaTh
OCO3HAHHBII BHIOOP XMMHUHU KaK MNPOQHIBHOTO MpeaMeTa IMpH Iepexoje Ha YPOBEHb CPEIHETo

o01ero oOpa3oBaHus

Bnagenue cucreMoil XMMHYECKHX 3HaHUH H YMCHHUC INPUMCHATHL CHUCTCMY XHUMHUYCCKUX 3HaHHI>'I,

KOTOpPAas BKIIKOYACT:

2.1

BaKHEHIIINE XMMHUYECKUE IOHATHSA: XMMHUYECKHUI 9JICMCHT, aTOM, MOIJICKYJIa, BCHICCTBO, IIPOCTOC U




CJI0’)KHO€ BELIECTBO, OJHOPO/IHAS U HEOHOPOHASL CMECh, OTHOCUTENIbHBIE aTOMHAsI U MOJIEKYJIIpHast
Macchl, KOJMYECTBO BELIECTBA, MOJIb, MOJISIpHAsT Macca, MOJLSIPHBIA OOBEM, OKCHZ, KHUCIIOTA,
OCHOBaHME, COJIb (CPEIHsisl), XMMHUYECKas pEakUus, PEaKUUU COEIMHEHMS, PEaKIUHU PpPa3IoKEeHHUS,
peaKkuuu 3aMelleHHs, pPeaknuuu OoOMeHa, TEIUIOBOH AS(QEeKT peakiu, 5K30- W SHIOTEPMUYECKUE
peakiuu, pacTBOp, MaccoBas J0JiI XWMHYECKOrO 3JeMEHTa B COEJUHEHUHU, MaccoBas o H
MIPOLIEHTHAsl KOHIIEHTpallKsl BEUIECTBAa B PAacTBOPE, SIAPO aTOMa, AIIEKTPOHHBIN CJIOM aroma, aTOMHast
opOuTanb, paadyc  aToma, BAJIEHTHOCTb, CTENEHb  OKUCJICHUS,  XUMHUYECKas  CBS3b,
ANEKTPOOTPUIIATEbHOCTh, TOJSIpHAS M HENOJspHAs KOBAJEHTHAs CBS3b, MOHHAs  CBA3b,
MeTaJUTMYECKasi CBSI3b, KpUCTANINYECKas pelI€Tka (aToMHasl, MOHHAs!, MeTaJUThYecKasi, MOJIEKyJIsipHasi),
WOH, KAaTHUOH, AHMOH, 3JIEKTPOJUT M HEIIEKTPOJIUT, DJIEKTPOJUTHYECKAs JUCCOLUAIUS, pPEeaKIuu
MOHHOTO OOMEHa, OKHCIIUTEIbHO-BOCCTAHOBUTENIbHbIE PEAKIMU, OKUCIHUTENb U BOCCTAHOBUTEIIb,
OKHCJIEHHE U BOCCTAHOBJIEHHUE, AJIEKTPOJIM3, XUMHUECKOE paBHOBECHE, oOpaThMble U HeoOpaTUMbIe

peaKIuu, CKOPOCTh XMMUYECKON peakinu, karanuzatop, [IJIK, koppo3usi MeTaJioB, CIuIaBbl

OCHOBOIIOJIAralolue 3aKOHbl XHMMHHU: 3aKOH COXPAaHEHUsS Macchl, nepuoauyeckuii 3akoH [[.U.

2.2
MeHieneeBa, 3aKOH IOCTOSTHCTBA COCTaBa, 3aKOH ABOT/IpO
2.3 TEOPUH XHUMHUHU: aTOMHO-MOJICKYIISIPHASI TEOPHSI, TECOPHUS MEKTPOITUTUICCKON TUCCOLTUAIINN
3 Brnanenne ocHOBaMU XUMHYECKOM IPaMOTHOCTH, BKITFOUAIOIIICH
YMEHHUE MPaBUIBHO MCIOJIb30BATh U3yYCHHBIC BEIIECTBA M MaTepUAIIbI (B TOM YHUCIIC MHHEPAJIbHBIC
yIoOpeHusi, METaJUTBl M CIUIABBI, MPOAYKTHI MepepabOTKH MPUPOJIHBIX UCTOYHUKOB YIIIEBOJAOPOIOB
3.1 (yrns, mpupogHOro rasza, HeTH) B OBITY, CEIbCKOM XO3SIMCTBE, HAa MPOU3BOJACTBE M MOHHMAaHUE

3HAYCHHUA KUPOB, 6CJ'IKOB, YIJIEBOAOB Ui OpraHru3Ma YCJIOBCKA; YMCHHUC IIPOTHO3UPOBATH BJIIMSAHUC

BCIICCTB U XUMHUYCCKUX ITPOLUECCOB HAa OPraHU3M YCJIOBCKA U OKPYKAIOIIYIO IIPUPOJHYIO CpCay




3.2

YMEHUE MHTETPUPOBATh XUMUYECKHE 3HAHHS CO 3HAHUSAMU JIPYTUX YUEOHBIX IPEAMETOB

HAJIMYKE OIBITAa pabOTHI ¢ Pa3IMYHBIMUA HCTOYHHKAMU MH(DOPMAIIUH MO0 XUMUU (HaydHAs] ¥ HAYyIHO-

33 NOMYJISIpHAs JIATEPATypa, CIIOBAPH, CIIPABOYHUKH, HHTCPHET-PECYPCHI)
34 YMEHHE OOBCKTHBHO OIICHWBATh HMH(OPMAIMIO O BEIIECTBAX, UX MPEBPAMICHUSX M IMPAKTUICCKOM
' MIPUMEHCHUH U YMEHUE UCTIONB30BaTh €€ [Tl pEIIeHUs y4eOHO-TTI03HABATEIbHBIX 3a/1a4
Brnagenne ocHOBaMHW TIOHATHHHOTO ammapaTa ¥ CHMBOJUYECKOTO SI3bIKA XUMHUHU JUIS COCTABJICHUS
4 (dhopMysT HEOPraHWYECKHX BEHISCTB, YPABHCHHHA XUMHUYECKHX PEAKIMH; OCHOBAMH XHMHUYCCKOU
HomeHknarypsl (IUPAC u TpuBHanibHOiN)
YMeHue OOBSACHATH CBSI3b IOJIOKCHHS d3JieMeHTa B [lepwoaudeckoil cuUCTeMe C YHCIOBBIMU
. XapaKTePUCTHKAMHU CTPOCHHSI aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sjipa, 00IIee Yncio
AJICKTPOHOB), pacIpeiesieHueM d3JIEKTPOHOB IO IHEPTreTUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX
TIEPUOIOB, KAJIHS W KaTbIUS
[IpencraBieHne o0 MEPUOIUYECKON 3aBUCHMOCTH CBOWCTB XMMHYECKUX AJIEMEHTOB (paguyc aTtoma,
5 ANEKTPOOTPHUIIATEIBHOCTD), MPOCTBIX M CIOXHBIX BEIIECTB OT TMOJOKECHHUS DJJIEMEHTOB B
[Tepuoaudeckoit cucteme (B MaJbIX NMEPHOJIAX M TJIABHBIX MOATPYNNAaxX) W AJIEKTPOHHOTO CTPOCHUS
atoma
7 Ymenue knaccuuuupoBarh:
7.1 XUMHUYECKHE DJIEMEHTEI
7.2 HEOPraHWYECKHUE BEIIeCTBa
7.3 XUMUYECKUE PEAKIINU
8 YMeHue onpenensiTh:




8.1

BAJICHTHOCTDb U CTCIICHb OKHUCJICHUA XUMHUUYCCKUX 3JICMCHTOB, 3apdaJ HOHA

8.2 BUJI XAMUYCCKOU CBSI3U M TUTI KPUCTAJUTMYECKON CTPYKTYPHI B COCTUHEHUSX
8.3 XapakTep cpeibl B BOAHBIX PACTBOPAX BEHIECTB (KHCIOT, OCHOBAHU)
8.4 OKHUCJIUTEh H BOCCTAHOBHUTEITh
9 YMeHue XxapakTepru3oBaTh (pU3MUecKre U XUMHIECKUE CBOWCTBA:
0.1 MPOCTHIX BEHIECTB (KUCIOPOJI, 030H, BOJOPOI, TpaduT, aiMas, KpeMHHH, a3oT, dhocdop, cepa, Xiop,
' HaTpUH, KaJui, MarHUH, KaJIbIHH, aTFOMUHUH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM 4YHCJIE HMX BOJHBIX pacTBOpoB (BOJa, aMMHaK, XJIOPOBOJOPO/I,
9.2 CEpOBOAOPO, OKCUABI U THIpoKcu bl MeTaiioB [-IIA rpynn, amomunus, menu (II), nunka, xenesa
' (IT u III), oxkcunpr yraepona (I u 1V), kxpemuus (IV), azota u docdopa (III u V), ceper (IV u VI),
CEepHHCTas1, CEpHasi, a30THCTasl, a30THas, pocopHasi, yroiapHasi, KpEMHHUEBAs KUCIOTA U UX COJIN)
MIPOTHO3UPOBATh U XapaKTePHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHHUS,
9.3 MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXKHOCTb NPOTEKAHUS XUMHUYECKHX
IPEBpAICHUI B pa3JIMYHbIX YCIOBHIX
10 YMeHue cocTaBiIsTh MOJICKY/ISIPHBIEC U HOHHBIE YPaBHEHUS PEaKIIMii, B TOM YHCIIE:
10.1 peaKkiuii HOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIUil
10.3 WUTIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA M3YYEHHBIX KIIACCOB (TPYIIN) HEOPTraHMYECKUX BEIIECTB
10.4 MOATBEPIKIAIONINX TeHETUYECKYIO B3aUMOCBSI3b MEX/1y HUMU
11 YMeHue BBIUUCIATD (TIPOBOUTH PACUETHI):




OTHOCUTCIIbHYIO MOJICKYJIAPHYIO W MOJIIPHYIO MACChl BCHICCTB, MACCOBYIO OO XHMHYCCKOI'O

e 9JIEMEHTA B COCJMHEHUU
11.2 MAaCCOBYIO JOJIIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEeM ra3oB
114 10 YPaBHCHHSIM XUMHUYECKUX PEaKIUii U HaXOJUTh KOJMYECTBO BEIIEeCTBa, 00BEM M MacCy peareHToB
' WJTH TIPOJTYKTOB PEaKIINN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH ~ METOJIaMH  HAy4YHOTO TO3HaHWs (HaONIo/eHWe, W3MEpeHHe, OKCIICPUMEHT,
12.1 MOJICTUPOBAHNE) TIPH HW3YYCHUH BEIICCTB M XUMHUYECKUX SBJICHHUH; yMeHHE Cc()OopMyInpoBaTh
poOJIeMyY | MIPEIUIOKHUTH ITYTH e€ pelIeHus
12.2 0e3omacHOi pabOThl ¢ XWMHYECKUMHU BEIISCTBAMU, XHMHUYECKOM TIOCYIOM W J1abopaTopHBIM
' 000pyI0BaHHEM
MpaBuwiIaMu 0€30IacHOr0 OOpaIlleHHs] C BEIIeCTBaMHU, HCIOJb3YEeMbIMU B TOBCEIHEBHOM >KH3HH,
12.3 IpaBWJIaMUd TOBEACHUSA B LENSAX cOepexeHHs] 30pOBbS U OKpYXKAIOLIEH NPUPOTHON Cpeapl;
' NOHMMaHHE BpeJa (OMacHOCTH) BO3JCHCTBUS HA JKUBbIE OPraHU3Mbl OMPEICIEHHBIX BEIECTB,
CHOCOOOB YMEHbIIIEHUS U MPEIOTBPAILIEHUS UX BPEAHOTO BO3ICHCTBHS
r Hannuue mnpakTU4ecKHMX HAaBBIKOB IUIAHWPOBAHUS M OCYIIECTBICHUS CIEAYIOMINX XUMHUYECKHX
JKCIIEPUMEHTOB:
131 U3ydyeHHe M omnucaHue (UINYECKUX CBOMCTB BELIECTB; O3HAKOMJICHHE C (U3MYeCKUMH U
' XUMHYECKUMH SIBIIEHUSMU; OTIBITHI, HILTIOCTPUPYIOIINE TPU3HAKH MPOTEKAHMS XUMUYECKUX PEaKIIHii
13.2 U3y4yeHHe crocoOO0B pa3zieseHus cMecen




MOJYYCHHUEC KHUCIOpOAa U HU3YUYCHUC C€TO CBOﬁCTB; MOJIydCHHUEC BOJOpOJaa U U3YUYCHUC €TI0 CBOfICTB;

13.3 NOJTy4eHUE YTIIEKHUCIIOrO Ta3a M HM3YYEeHHE €ro CBOWCTB; IMOJYYEHHE aMMHaKa M HM3YYEHHUE €ro
CBONCTB
13.4 IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM J0JIEN PACTBOPEHHOIO BEIIECTBA
135 MPUMEHEHHE WHIUKATOpOB (JIakMyca, METHJIOpaHXa © (QeHoJ(TalienHa) Uisl ONpeeICHUS
' XapakTepa Cpelibl B pacTBOPaxX KHCJIOT M HIeNIOYeH
WCCTICIOBAHUE W OIHMCAaHWE CBOWCTB HEOPraHWYECKWX BEIICCTB PA3MUYHBIX KJIACCOB; W3YUCHHE
13.6 B3aWMOJICUCTBHSI KUCIIOT C METAUIaMH, OKCHIaMH METaJUIOB, PAaCTBOPUMBIMH W HEPACTBOPUMBIMH
' OCHOBAaHUSIMH, COJISIMH; ITOJYYCHHWE HEPACTBOPHMBIX OCHOBAaHWH; BBITECHEHHE OJIHOTO MeTajlia
JPYTUM W3 PACTBOPA COJIU; HCCIIE0BaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHJIOB ATFOMUHHS H ITHHKA
pelleHne HSKCIepUMEHTAIbHBIX 33dady 1o TemaMm: «OCHOBHbIE KJIaCChl HEOPraHWYECKUX
13.7 COeMHEHUI; «DIEeKTPOIUTHYECKAs AUccouralys; «BaxHelne HeMeTallIbl U UX COEAUHEHUSY;
«BaxHelmue MeTauibl U UX COSIUHEHUS»
XMUMHYECKHE SKCIIEPUMEHTHI, WLTIOCTPUPYIOLINE MPU3HAKU MMPOTEKAHUS peakluii HOHHOTO 0OMeHa;
138 KayeCTBEHHbIE PEaKIUd Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX MOHBIL: XJIOPHUI-, OpOMHUI-,
' uoaua-, cynbdar-, docdar-, kapOoHAT-, CUIMKAT-aHUOHBI, TUAPOKCUA-UOHBI, KATHOHBI aMMOHHMS,
MarHus, KaJblus, aTFOMUHHMS, XKeme3a (2+) u xkenesa (3+), meau (2+), UHKA
14 YmMmenue:
141 IPEJCTABISTh PE3yAbTaThl IKCIIEPUMEHTA B (JOPME BBIBOJIOB, JI0KA3aTENbCTB, I'Ppa)MKOB U TaOIUIl U
' BBISIBJISITH SMIIMPHUECKHE 3aKOHOMEPHOCTH
14.2 yCTaHABIUBATh CBSA3M MEXIY peaibHO HAONIONaeMbIMU XUMHUYECKHUMH SIBICHUSMU U TPOIIECCAMU,




MPOUCXOIIIMMHU B MAKpO- U MUKPOMHPE, OOBSICHATH IPUIMHBI MHOTO0Opa3Hsl BEIECTB




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, TIPOBEPAEMBIX HA OCHOBHOM
I'OCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 [TepBoHauanbHBIE XUMUYECKUE TTIOHATUS

1.1 Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2 ATOMBI U MOJIEKYJIbI. XUMUYECKHE IeMEHTHI. CHMBOJIbI XUMUYECKHUX AIEMEHTOB. [IpoCThIe U CII0OKHBIE BEIIECTBA.

1.3 Xumuaeckas popmysna. BaaeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. CTETICHb OKUCIICHUS

14 3aKkOH TOCTOSIHCTBA cocTaBa BemiecTB. OTHocUTeNnbHas aTomHas wmacca. OTHOCHUTENbHAs MOJEKYJIspHas Macca.
' MaccoBas 1011 XUMHAYECKOTO JIEMEHTA B COCTMHCHUH

L5 KomnuecTBo BemectBa. Mosb. Mossipaas macca. Mosipablii 00bEM Ta30B. B3anMOoCBs3b KOJTMYECTBA, MACChl U YHCIIA
' CTPYKTYPHBIX €IMHUII BEIIECTBA

16 ®u3MYeCcKue W XMMHUYECKHE SBJICHUA. XUMHUYECKasl peakuuss W €€ MPU3HAKU. 3aKOH COXPAHEHHUS MAcChl BEIIECTB.
' XUMHUYECKUE YPABHECHUS
2 [Tepuonnueckuii 3akoH u Ilepuoanyeckas cucrema xumudeckux sneMentoB [[.1. MenneneeBa. CtpoeHne aTOMOB

21 [lepuonnueckuii 3axoH. [lepuonnueckas cucrema xumuueckux dneMeHTOB .M. Menneneesa. Ilepuoasl u rpynmsl.
' @u3nuecKuil CMBICI NOPSIKOBOTO HOMEpPAa, HOMEPOB MEPUO/IA U IPYIIIBI 3JIEMEHTA

. Crtpoenune atomoB. CocTaB aTOMHBIX siziep. M3oTombl. DnekTpoHbl. CTpOCHHUE 3JEKTPOHHBIX 000J0YEK aTOMOB IIEPBBIX
' 20 xumuueckux nemMeHToB [lepuoanueckoii cucrems! .M. Menaeneesa

2.3 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB XMMHUYECKUX DIIEMEHTOB MEPBBIX TPEX MEPHOJO0B, Kaluus, Kanblus (paaunyca




ATOMOB, JJICKTPOOTPHULATCIBHOCTH, MCTAJUNIMYCCKUX U HEMCTAJUIMYCCKUX CBOfICTB) n ux COCIII/IHGHI/Iﬁ B COOTBCTCTBHHU C

TTOJIOXKCHHUEM 3JICMCHTOB B HepHOI[HHGCKOﬁ CUCTEMC U CTPOCHUCM HUX ATOMOB

3 CrpoeHue BemecTBa
31 Xumunueckas cBsa3b. KoBaseHTHas (MossipHas U HEMOJISIPHAs) CBA3b. DJIEKTPOOTPULIATEIbHOCTh XMMHUUECKUX 3JIEMEHTOB.
' Honnas cBsa3b. MeTamnmyeckast CBSI3b
39 Tunel KpucTaNIMYECKUX PeHETOK (aTomMHasi, MOHHAs, METa/lIM4yecKas), 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA
' KPUCTAJUTMYECKOMN PEIIETKN U BU/Ia XUMUYECKOM CBSI3H
4 Baxneiimme npeacTaBuTeIN HEOPraHUIECKUX BemiecTB. HemeTamibl u ux coequHeHUsI. MeTallTbl U UX COCTUHEHHUS
Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX COEIMHEHUMN: OKCHIOB (coeo0pasyromire: OCHOBHbIE, KUCIOTHBIE,
4.1 ampoTepHble) U  HecojeoOpasyrouiue; OCHOBaHUM  (WEM0OYM U HEpacTBOPUMBIE  OCHOBAHHUSA);  KUCIOT
(kucmopoacoepkaire U 0ECKUCIOPOIHBIE, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJICH (CPEIHUX M KUCIIBIX)
43 Ouznyeckue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETANIOB: BOJOPOJA, XJIOpa, KHUCIOpPOJa, CEephl, a30Ta,
' dbocdopa, yrnepona, KpeMHHS
43 Ouznyeckue U XUMHYECKHE CBOICTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTUS, HATpPUsS, KaJlMsd, MarHus M KaJbLIU,
' ATIOMHUHHUS, JKene3a. DIEKTPOXUMUYECKUN Psijl HAllPsKEHUH METalJIoB
a4 Ou3nyeckue U XUMHUYECKHUE CBOMCTBA BOJOPOAHBIX COEJMHEHHM HEMETayIOB: XJIOPOBOAOPOAA, CEPOBOAOPOIA,
' aMMuaKa
45 Odusnyeckue W XUMHYECKHE CBOMcTBa okcuaoB HemertamnoB: cepbl (IV, VI), azora(ll, IV, V), docdopa(lll, V),
' yraepoaa(ll, IV), kpemuusa(IV). Iloxydenne okcuI0B HEMETAIIOB
46 Xumnueckue cBorcTBa OKcunoB: MeTawioB [A-IIIA rpymm, mmuka, memu(Il) u xenesa(Il, III). ITomyuenue oxcuaos

MCTAJlJIOB




XVWMUYECKUE CBOMCTBA OCHOBAaHUU W aM(OTEPHBIX THAPOKCHAOB (HA MpPHMEpPEe THAPOKCHIOB ATIOMUHUS, Kele3a,

1 nuHka). [lonydenne ocHOBaHMA U aM(OTEPHBIX THAPOKCHIIOB
OO0mue XUMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOJHOM, CEpOBOIOPOJHON, CEPHUCTOM, CEpHOHM, a30THOM,
4.8 dbocdopHoii, KpeMHUEBOU, YroabHOW. OCOOBIe XUMUYECKUE CBOWCTBA KOHIICHTPUPOBAHHOW CEPHON M a30THOW KHCIIOT.
[Tony4yenue kucaot

4.9 OO6mue XuMHUIeCKHre CBOMCTBA cpenHux coJie. [lomydenne conei

4.10 [Tony4yenue, cobupanue, pacno3HaBaHHe BOJOPOa, KUCIOPOIa, aMMUaKa, YIJIEKUCIIOTO ra3a B JIJabopaTopuu

4.11 [Tonyuenue amMmmuaka, CEpHOM M a30THON KHUCIIOT B IPOMBILIIIEHHOCTH. O01111e crocoObl MOTyYeHHs] METAJIIOB

412 ['enetnueckas cBs3b MEXY KJIacCaMU HEOPraHUYECKUX COEIMHEHUN
5 XHWMHUYECKUE PEAKIUU

£ 1 Knaccudukanuss XMMHYECKHX peakiui MO Pa3MYHbIM IMPHU3HAKaM: M0 YHCIYy M COCTaBy YYacTBYIOIIUX B peakluu
' BEIECTB, 110 TEIIOBOMY 3(PPeKTy, 10 U3MEHEHUIO CTENEHEeH OKUCICHUSI XUMUYECKIX JIEMEHTOB

5 TeroBoit 3ddexkT XUMHUYECKON peaklud, TEePMOXMMUYECKHE YpaBHEHHSA. JK30- U OSHIOTEPMHUECKHUE DPEAKIIHH.
' Tepmoxumuueckue ypaBHEHHUS

£ 3 OKHUCIUTENPHOBOCCTAHOBUTENIbHBIE — peakiuu. Oxucnurend U BoccraHoBUTend. [Ipomeccel  OKUCHEHHS U
' BOCCTaHOBJICHUS. DJIEKTPOHHBIN 6aJaHC OKUCIUTETbHOBOCCTAHOBUTENLHOM pEaKiuu

£ 4 Teopus aeKTpoIUTUYECKON uicconranui. KaTHOHbI, aHMOHBI. DIEKTPOJIUTHI U HEANEKTPOoJIuThl. CUIbHBIE U cladble
' 31eKTpoJUThl. CTEeNneHb JUCCOMAINT

- Peakiiun noHHOro oOMeHa. YcCIOBMS NPOTEKAaHUs PEaKUMH HOHHOrO OOMEHa, MOJHbIE U COKpalEHHbIE HOHHBIE
' YpaBHEHUS peakLnii
6 XuUMHS ¥ OKpYXaroliasi cpeia




BeH.IGCTBa U Marcpuajibl B HOBCGIIHGBHOI;'I JKM3HU 4YeJIoBeKa. be3omacHoe HCHoIb30BaHHE BCIICCTB U XUMHWYCCKHUX

o1 peaknmii B maboparopuu u ObITy. [lepBast mOMOIIb TPU XUMHUYECKHUX 0KOTAX U OTPABIICHHSIX
XUMUYECKOE 3arps3HEHHE OKpYXarolled cpebl (KUCIOTHBbIE O, 3arpsA3HEHHUE IOYBBI, BO3AYyXa M BOJOEMOB),
6.2 cniocoObl ero mpenotBpamienus [IpenensHas momyctumasi koHuentpanus BemectB (I1JIK). Ponp xumuum B pemenun
9KOJIOTUYECKHUX TTPoOeM. Y CHIeHHe MapHUKOBOTro ddexTa, pazpylieHne 030HOBOTO CIIOs
[Ipumenenue cepsl, a3ota, ¢pocdopa, yriepoaa, KpEMHHUSI U UX COCAUHEHUN B OBITY, MEAUIIMHE, IPOMBIIIJICHHOCTH U
6.3 CEeJIbCKOM Xo3siiicTBe. llpuMeHeHue MeTauioB W CIUIaBOB (CTallb, YYTYH, AIOpaIlOMUHUM, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH UX coennHeHu. [IoHsTHE 0 KOpPO3UH METaNIOB, OCHOBHBIE CLIOCOOBI 3aLIUTHI UX OT KOPPO3UU
6.4 [IpupoaHble UCTOYHUKHU YIIIEBOJOPOJIOB (Yrojb, MPUPOAHBINA Ta3, HEPTH), MPOAYKTHl MX NepepaboTku (OEH3MH), UX
' POITb B OBITY ¥ IPOMBIIIUIEHHOCTH
[lepBoHavanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBaX KaK O COCAMHEHMSAX yriepoja (MeTaH, 3TaH, STHJIEH, alleTHIICH,
6.5 9TAHOJI, TJIMIIEPHH, YKCYCHasl KUCI0Ta). [ToHsITHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX: KMpaX, OelKax, YriaeBoJgax — U Ux
POJIM B 5KM3HU YeNlOBEKa
7 Pacuérsr:
7.1 1o GopMysIaM XUMHYECKUX COSTMHEHUI
7.2 Macchl (MacCoBOM) JIOJIM PAaCTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 10 XUMUYECKHM YPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumusi. 8 kiacc. ba3oslit ypoens. Yuebnuk - ['abpuensia O.C., Octpoymon W.T".,
Cnanxos C.A.
Xumusi. 9 kinacce. ba3ossriit ypoeHs. YueOnuk - ['abpuensia O.C., Octpoymon W.T'.,

Cmanxos C.A.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Xumus. 8-9 knaccel. ba3oBelil ypoBeHb. MeTOIMUECKHE PEKOMEH AN K YaeOHUKaM

INa6puensna O.C., Octpoymona WN.T'., Cnankosa C.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://him.1september.ru - Tazera «Xumus» u caldT s yautens «5 umy Ha

YPOK XUMHUU»

http://www.chemnet.ru - ChemNet: moptan GpyHIaMEHTaIHHOTO XMMHUECKOTO

oOpa3zoBaHUs

http://www.alhimik.ru - AJIXUMUK: caiit JI.}O. Anmuk6epoBoii


http://him.1september.ru/
http://www.chemnet.ru/
http://www.alhimik.ru/

http://www.hemi.nsu.ru - OCHOBBI XUMHUU: 00Pa30BATEIBHBIN CANT JIsI

INKOJIbHUKOB U CTY[]

http://webelements.narod.ru - WebElements: oHnaifH-cripaBOYHUK XUMUYECKUX

DJIEMCHTOB

http://maratakm.narod.ru - BupryansHasi XumMuueckas IKosia

http://all-met.narod.ru - 3aHumaTebHAs XUMUS: BCE O MeTa/lilax

http://chem.km.ru - Mup xumuu

http://experiment.edu.ru - Komnekiust «EcTecTBeHHOHAYYHBIC SKCIIEPUMEHTBI:

XHUMUA

http://school-sector.relarn.ru/nsm/ - Xumus ais Bcex: WUTIOCTPUPOBAHHBIC

MaTepHuaJbl Mo 00IIeH, OpraHnYeCKOW U HEOPTaHUICCKON XUMHUHU

http://chemistry.r2.ru - Xumus a1 mkoabHUKOB: cailT JMmutpus bosjorosa

http://schoolchemistry.by.ru - [llkonapHas XuMus


http://www.hemi.nsu.ru/
http://webelements.narod.ru/
http://maratakm.narod.ru/
http://all-met.narod.ru/
http://chem.km.ru/
http://experiment.edu.ru/
http://experiment.edu.ru/
http://www.chemistry.ssu.samara.ru/
http://school-sector.relarn.ru/nsm/
http://chemistry.r2.ru/
http://schoolchemistry.by.ru/
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