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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHUKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUWU K pe3yibTaTaM OCBOEHHSI OCHOBHOM
o0pa3zoBaTeIbHOM pOTrpaMMBbl OCHOBHOTO o01ero oOpa3oBaHus,
npeactaBieHHbIx B ®I'OC OO0, a Takke Ha OCHOBe (eaepanbHOM padboueit
MporpaMMbl BOCTIMTaHUS M C YYETOM KOHIICHIMU TMpEnojaBaHusl y4yeOHOTO
npeaMmera «Xumusi» B 00pa3oBaTelbHbIX —opranum3anusax Poccuiickoi
Odenepaunu.

[Iporpamma mo xumuu Ja€T MpEJCTaBICHHE O IENsSIX, OOIIeH cTpaTeruu
oOy4eHUs, BOCIUTAHUS M Pa3BUTUS OOYYAIOIIUXCSA CPEICTBAMU Y4eOHOTO
npelMeTa,  yCTaHaBIMBaeT  o0fA3aTeNbHOE  NPEIMETHOE  COJEp)KaHue,
npelycMaTpUBAaeT pAacCIpeieieHHe ero Mo KiaccaM U CTPYKTYpPHUpOBaHHUE IO
paszienaM W TeMaMm MPOTpaMMbl MO XHUMHH, ONPEACNISCT KOJUYCCTBEHHBIC H
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh  M3YYEHUS XUMHH C Y4E€TOM MEXMPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€d, JIOTUKM y4eOHOro TIpoIecca, BO3PACTHBIX
0ocoOeHHOCTEH OOyYaromMXCcs, OINpeAessieT BO3MOXHOCTH TpenMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHUS OCHOBHOUM 00pa30BaTEIIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TaKXKe TpeOOBaHUMN
K pe3ysbTaraM OOyYeHHMs XUMUU Ha YPOBHE LieJiel M3ydeHUs IMpeaMeTa U
OCHOBHBIX BHUJIOB y4e€OHO-MO3HABATEIbHON IEATEIBHOCTH OO0YyYarolerocs IO
OCBOCHHUIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHH CIIYKUT OCHOBOW Il (DOPMHUPOBAHUS MHUPOBO33PEHUS
o0y4aromierocsi, €ro MpejACTaBICHU 0 MAaTEPUAILHOM €IMHCTBE MUPA, BAKHYIO
poJib UrpatoT GOopMUPYEMbIe XUMHUEH MPEACTABICHUS O B3aMMOIPEBPAIICHUIX
SHEPrur ¥ 00 IBOJIIOIMH BEUIECTB B MPHUPOJE, O MYTIX PEIICHUs TI00aTbHBIX
po0JIeM YCTOMYHMBOTO PA3BHUTHS UYEIOBEUECTBA — CHIPHEBOM, YHEPTreTHUSCKOM,
MUIIEBON M SKOJOTUYECKON 0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealu3aiiil  BO3MOXHOCTEH JUIsi  CaMOpa3BUTHS U
dbopMupoBaHUS KyJAbTYypbl JIMYHOCTH, €€ o0O0mel u (QyHKIIMOHAIBHON
IPAaMOTHOCTH;

BHOCHUT BKJIaJ B (pOPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEM
OoOydJarommXCcs, HAaBBIKOB HX CaMOCTOSITENIBHOW Y4YeOHOW JesSTENhHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKMX YMEHUM, HEOOXOIHMMBIX KaK B
MOBCEIHEBHOM )KM3HU, TaK U B TPOPECCUOHAIBHON EATEeIbHOCTH;



3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IUIAJa HAa €AMHCTBO MPUPOJBI U 4YeJIOBEKa, SBISAETCA
OTBETCTBEHHBIM ATanoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH
oOyyJarommxcs;

crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUSI K €CTECTBEHHO-
Hay4YHbIM 3HAHUAM, K TMPUPOJE, K UYEJIOBEKYy, BHOCHT CBOW BKJIaJ B
HKOJIOTMYECKOE 00pa3oBaHUE O0yUaAIOIIUXCA.

JlanHble HampaBieHUs B OOYYEHUH XUMHH OOECIEUMBAIOTCS CHEIUPUKON
cojlepkaHusi y4eOHOro TpeaMeTa, KOTOPBIM  SBJISICTCS  IEIaroru4ecku
aJanITHPOBAaHHBIM OTPa)KEHUEM 0a30BOM HAYKH XMMHH Ha OMPE/ICTIEHHOM dTare
e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs OPHUEHTHPOBAH
Ha OCBOCHHME OOYYAIOIIMMHUCA CHUCTEMBI IEPBOHAYAJIBHBIX TOHATUH XUMUU,
OCHOB HEOPTaHUYECKOW XMMHUU W HEKOTOPBHIX OTJEIbHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTrypa cofepKaHus MporpaMMbl IO XUMUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 mojxoja K e€ uzydenuro. ConepxraHue CKIaJAbIBACTCA U3 CUCTEMBI
HNOHATUMA O XUMHUYECKOM OJJIEMEHTE M BEUIECTBE M CHCTEMBI MOHATHH O
XUMHYEeCKOM peakiuu. O0e ST CHUCTEMBbl CTPYKTYPHO OPraHHU30BaHbI IO
OPUHLUITY TOCIEA0BATEIBHOIO PAa3BUTHUSI 3HAHUK HAa OCHOBE TEOPETHUYECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— llepuomuyeckoro 3akona /. M. MeHneneeBa Kak OCHOBHOTO 3aKOHA
XUMUU;

— YUYEHHS O CTPOECHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpEeINCTaBICHUN OO0 JIEKTPOJUTUUYECKON IHUCCOIMAIMKA BEHIECTB B
pacTBopax.

Teopernueckne 3HAHUS pPAcCMATPUBAIOTCS HA OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX M OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIIEIOBATEIHHO OT
OJTHOTO YpOBHS K JPYromMy, BBIMONHSAA (YHKIUH  OOBSICHEHUS U
MIPOTHO3UPOBAHUSI CBOWMCTB, CTPOCHUS U BO3MOXKHOCTEH MPaKTHUYECKOIO
MIPUMEHEHUS U TOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl TO XUMHUU CIOCOOCTBYeT (POPMHUPOBAHHIO
MPEJCTABIEHAS] O XUMHUYECKOW COCTABISIONIEH HAYyYHOW KapTUHBI MHpa B
JIOTUKE €€ CUCTEMHOW IMPUPOJIbI, IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO
Y MEeToJaM MO3HaHMs B Hayke. M3yueHue XMMUU MPOUCXOIUT C MPUBICUCHUEM
3HAHUW W3 paHee W3YUYEHHBIX Y4eOHBIX NpeAMEeTOB: «OKpyX AUl MUp»,
«buonorus. 5—7 knacce» u «duznka. 7 Kimacey.



[Ipy wu3yueHHH XUMHHM TPOUCXOJUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKOM  HAayKM Kak  oOJlaCThU  COBPEMEHHOTO  €CTEeCTBO3HAHUS,
MPAKTUYECKON JIESITETbHOCTH 4YEJOBEKA M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBON KYJbTYyphl. 3ajaya y4eOHOro mpeaMeTa COCTOUT B (HOPMHUPOBAHUU
CUCTEMbl XMUMHYECKUX 3HAHUN — BaKHEWIMX (hakTOB, MOHITHH, 3aKOHOB U
TEOPETUYECKUX TOJOKEHUH, JIOCTYNMHBIX OO0OOLIEHUH MHPOBO33PEHUYECKOTO
XapakTepa, si3bIka HayKd, B MPHUOOLIEHUH K HAYYHBIM METOJaM IO3HAHUS MpHU
W3YUYEHUHU BEILECTB M XMMHMUYECKUX peakiui, B (OPMUPOBAHUU M Pa3BUTUU
MO3HABATEIbHBIX YMEHUW W MX NPUMEHEHUHU B Y4eOHO-TO3HABATEIBLHOU W
y4eOHO-UCCNEIOBATENIbCKON JEATeIbHOCTH, OCBOCHHHM TMpaBmil 0€30MacHOro
oOpallieHusl C BEIIECTBAMH B MTOBCEITHEBHOM KU3HHU.

[Ipy wu3ydyeHHMM XUMHUM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS
Ba)KHOE 3HAUYCHHUE IPUOOpETN TaKKe IIeNH, KaK:

— (QopMHpOBaHWE HWHTEIJICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY TIPUHATHIO PEIICHUN,
CIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

— HampaBJEHHOCTh OOYy4YeHHS Ha CHCTEMAaTHYECKOE MPUOOIICHUE
oOy4Jaromuxcs K CaMOCTOATENbHON MO3HABATENBbHON AESTENbHOCTH, HAYYHBIM
METOJIaM TO3HaHUs, (POPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— oOecrieueHune YCIIOBHH, CIIOCOOCTBYIOIINX IpPUOOPETEHUIO
OoOy4JaromMMHCS  OMbITa  Pa3HOOOpa3HOM  NEATETbHOCTH, TO3HAHUA U
CaMOITO3HAHMS, KJIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIMI), HMEIOIINX
YHUBEPCAJIbHOE 3HAUECHUE JJIS Pa3IMYHBIX BUJIOB JIESITEIIBHOCTH;

— (opmupoBanne oOmel (GYHKIIMOHAIBHOW H €CTeCTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM YHCIIE YMEHUU OOBSICHATh U OLICHUBATH SIBICHUS
OKPY’KaIOUIEro MHpA, UCIOJb3Ysl 3HAHUS U OIBIT, MOJYYECHHBIE MPU U3YYEHUU
XUMHH, TPUMEHATh WX TPHU PEIICHUU TPoOJIeM B IMOBCETHEBHON JKU3HU H
TPYZOBOU JAEATEIbHOCTH;

— (QopMupoBaHue y OOydarOMMUXCA TYMAaHHUCTUYECKHX OTHOIICHUH,
MOHUMAaHUSI I[IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH SKOJOTUYECKU
[1eJIeCO00pa3HOTO TOBEACHUS B OBITY M TPYAOBOM JCSATEIBHOCTH B IEJAX
COXPaHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEbI;

— pa3BUTHE MOTHBAIMHM K OOyYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO WISl M HATTPABICHHOCTH JATBHEHUIIIETO
00y4YeHMUS.



OO6miee 4MciIO 4YacoB, OTBEACHHBIX JJISI HU3YUYCHHS XMMHHM Ha YpPOBHE
OCHOBHOTO 00111ero o0pa3zoBanusi, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Henenmo), B 9 kiracce — 68 yacoB (2 yaca B HEALIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuu. Poib XUMUM B KU3HU YEIIOBEKA. XUMUSA B CUCTEME HAYK.
Tena m BemectBa. PU3MYECKUE CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSHUE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUSA B XUMUU. UUCThIE BENIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XHUMHUYECKUE 3JIEeMEHThl. CUMBOJIBI XUMHUYECKUX
a1neMeHTOB. [IpocThie U ClIoXKHbBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢gopmysia. BameHTHOCTh aTOMOB XUMHUYECKUX D3JIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocuTENbHAsT MOJIEKYJIsIpHAsi Macca. MaccoBasi 1oJisl XUMHUYECKOTO 3JIEMEHTa
B COCJIMHEHUH.

KomnuectBo BemectBa. Mousb. Monsipuas  Macca.  B3auMocBsa3b
KOJIMYECTBA, MAcCChl U YHUCIA CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacd€Thl Mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

du3nueckue W XUMUYECKHE SBJICHUA. XHUMHUYECKas peakiuuss u e
OPU3HAKK. 3aKOH COXPAaHEHHsS MAacChl BEIIECTB. XUMHUYECKUE YpPABHEHUSI.
Knaccudukanus XuMuueckux peakiuii (COeIMHEeHUs, pa3I0KEHUS, 3aMEIICHHUS,
oOMeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH TOCYI0M, ITpaBUiaMu paboThI B TaOOpaTOpUU U
npuéMamMu  oOpaileHus ¢ Ja0opaTOPHBIM O0OpYIOBaHHWEM, U3YYCHHE U
onmMcaHue (PU3NYECKUX CBOMCTB O0Opa3OB HEOPraHMYECKUX  BEIIECTB,
HaOmonenne pusnveckux (IUIaBIeHHE BOCKA, TassHUE JIbJIa, pACTHpPaHUE caxapa
B CTYIKE, KUIIEHUWE M KOHJEHCALMs BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYH,
MPOKaJMBAHUE MEAHON TMPOBOJOKH, B3aUMOAECHCTBUE MeJla C KHUCIOTOM)
SABJICHUM, HAONIOJEHHWE W OINHKCAHME MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuil (pa3nokeHue caxapa, B3aUMOJCHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapus, pasnoxkenue ruapokcuna meau (II) mpu HarpeBaHuu, B3aMMoOJIEHCTBHE
xenesa ¢ pactBopoM conu Menu (1), n3yuenue crnocoOOB pa3aeneHus CMecei: ¢
MIOMOIIBK0  MAarHuTa, bunbTpOBaHWE,  BBIMAPUBAHHWE,  JTUCTUJUISAIIHS,
xpoMarorpadus, NPOBEACHUE OYUCTKH IMOBAPEHHOW COJM, HAOIIOJCHUE U
ONMCAaHUE PE3YJbTATOB IMPOBEACHUS ONbITa, WUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHHMsI MaCChl, CO3/JaHUE MOJIETIEH MOJIEKYJT (IIAPOCTEP>KHEBBIX).

BaxHellue npeacTaBUTeId HEOPraHMYeCKUX BelleCTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3ja€MeHT U IIpocToe
BeliecTBo. HaxokneHue kucinopoja B mpupoje, GU3HYECKUEe M XUMHUYECKHUE
cBoicTtBa (peakuuu ropeHusi). Oxkcuabl. IIpumenenne kuciopoaa. CrocoObl
MOJIyYeHUs KUCIOpoJa B JabopaTopuud W MpoMmbiluieHHOCTH. Kpyrosopor
Kuciopozaa B mpupoe. O30H — alioTponHas MoAUPUKALMS KUCIOPOIa.

TemnoBolt 3pPexkT XUMHUUECKOW peakuu, TEPMOXUMHYECKHE YpaBHEHUS,
DK30- M JHIOTEPMHUUYECKHE pEAKUHUH. TOIUIMBO: Yrojlb U METaH. 3arps3HEHUE
BO3/1yXa, YCUJICHHE TapHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CIIOSI.

Bomopon — snmemeHT M mpoctoe BemecTBO. HaxokneHuwe Bogoponaa B
npupojse, (U3MYecKrue W XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIIOCOOBI
nosrydeHust. Kuciaortsl u conu.

Monsipabiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusnyeckue CBOMCTBA BOAbL. Boma kak pacTBoputTenb. PacTBOpHI.
HaceblllieHHbIE U HEHACHIIIEHHBIE PAcTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass a071 BellecTBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHusi. Ponb pacTBOpOB B MPUPOAE M B KU3HM 4eyoBeka. KpyroBopor
BOJIbI B IPUPOJIE. 3arpsi3HEHUE MPUPOAHBIX BOJ. OXpaHa U OYMCTKA NPUPOIHBIX
BOJ.

Knaccuduxanus neoprannueckux coenunennit. Oxcunpl. Kiaccudukanus
OKCHJOB: cojieoOpasyomue (OCHOBHBIE, KHUCIOTHbIE, aMdoTepHble) U
HecoseoOpasyromue. Homenknatypa okcugoB. dDusnueckue M XUMUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCUI0B.

OcnoBanusi. Knaccudukainus ocHoBaHUMN: MENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHOBaHU. PU3MYECKHE U XUMHYECKHUE CBOWMCTBA
ocHoBaHuil. [losrydeHne oCHOBaHUI.

Kucnorel. Knaccudukanus xucimor. Homenknatypa kucinor. Ouzndeckue
1 XUMHYECKUE CBOMCTBaA KUCIOT. Pan aktuBHocTh MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa coneil. @u3ndeckne 1 XMMUYECKHE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHECHUMU.

Xumuueckuit IKcnepumenm:

KAYECTBEHHOE  OIPEICIICHUE COACPXKAaHUS KHUCIOpoJa B  BO3JAYXE,
nojiyyeHue, coOHWpaHHe, paclno3HABaHUE M HU3YYEHHUE CBOMCTB KHCIIOPOJa,
HAOJIOZICHUE  B3aWMOJCHCTBUS  BEIIECTB C  KHUCIOPOJOM H  YCIIOBUS
BO3HUKHOBEHUSI UM TpeKpalieHuss TropeHust (moxkapa), O3HAKOMIJICHHE C
oOpa3llaMyd OKCHIOB M OINKMCAaHUE HMX CBOMCTB, IIOJy4Y€HHE, COOMpaHuUe,
pacrio3HaBaHWE W U3Y4YEHHE CBOWCTB BOJOpOJAa (FOpEeHHE), B3aUMOJCHCTBHE



Bosopoja ¢ okcuaoMm Menu (II) (BO3MOKHO UCIONIB30BaHUE BUICOMATEPUATIOB),
HaOmoieHe O00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIEIOBaHUE
OCOOEHHOCTE pacTBOPEHHUS BEIIECTB C Pa3IU4YHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MAaCcCOBOW J0JIEM PacTBOPEHHOIO
BEILIECTBA, B3aUMOJCHCTBHE BOJABI C MeTaulaMu (HATPUEM U KaJbI[UEM)
(BO3MOKHO HCIIOJNB30BAaHUE BHUAECOMATEPUANIOB), HCCIEAOBaHHE OOpa3LoB
HEOPraHUYECKUX BEIECTB pa3IMYHBIX KJIACCOB, HAOIOJCHUE W3MEHEHUS
OKpacKM HHJHUKATOPOB B PAacTBOpax KHUCIOT M IIEJIOYEH, HU3yUYECHUE
B3aumozeincTBus okcuaa meau (II) ¢ pacTBopom cepHON KHUCIOTBI, KUCIOT C
METaJUIaMU, PEaKIui HeUTpaIN3alnu, MOJTy4eHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOrO MeTajula JPYrMM M3 pacTBopa COJM, pEUICHUE
AKCIIEPUMEHTAJBHBIX 3aJlad Mo TeMe «BakHellne KiIacChl HEOPraHMYEeCKHUX
COECIMHEHUI.

HHepuoagnuecknint 3axkoH u Ilepuoamuyeckas cucTeMa XHUMHUYECKHX
ieMenToB JI. . MenpeneeBa. CtpoeHue aroMoB. XMMHUYECKAsi CBA3b.
OKuCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUT

[TepBble MOMBITKH KIacCU(UKAIMU XUMUUYECKUX dJeMeHTOB. [loHsiTHE O
IPYIIaX CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIE M IIEJIOYHO3EMENIbHBIE METAJLIBI,
raJIOreHbl, WHEPTHBIE Tra3bl). ODJIEMEHTHI, KOTOpble 00pa3yroT aMdoTrepHbie
OKCHUJIbI U TUAPOKCHU/IBI.

[lepuoanueckuii 3akoH. [lepnonnueckas cucreMa XUMHUECKUX JIEMEHTOB
H. W. MenneneeBa. KopoTkomepuoaHas W JJIWHHONEPUOAHAS (OPMBI
[lepuonuueckoir cuctembl xumuyeckux osiemeHtoB JI. WM. Menneneena.
[Tepuonbr u rpynmbl. OUNYECKUN CMBICI TOPSAIKOBOTO HOMEpa, HOMEPOB
NEPUO/IA U TPYMIIbI 3JIEMEHTA.

Crpoenune aromoB. CoctaB aTOMHBIX saep. WM30Tombl. OJIEKTPOHBI.
CrtpoeHne AIeKTPOHHBIX 000JI0YEK aTOMOB TMEPBBIX 20 XUMHUYECKHUX AJIIEMEHTOB
ITepuonnueckor cucrems! [[. M. MenneneeBa. XapakTepucTuka XUMUYECKOTO
3JIEMEHTA 10 ero nosoxeHutro B [lepuonnueckoi cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH W3MEHEHHUs paJNyca aTOMOB XMMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue Ilepmogmueckoro 3akoHa u Ilepuoamveckoil CHCTEMBI
XUMHYECKHUX JJIEMEHTOB JUIA pa3BUTUS Hayku U npaktuku. /. 1. Mennenees —
YUYEHBIN U TPAXKJaHUH.

Xumuueckast cBsizb. KoBanieHTHast (MOJIsIpHAsT W HEMOJISIpHAsl) CBS3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp oxuciieHud. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIHH.
[Ipoueccrl OkuciieHUs: U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIU.



Xumuueckuii IKCnepumenm:

M3yueHue oOpasloB BEHIECTB METAUIOB M HEMETAJIJIOB, B3aUMOJICHCTBUE
TUAPOKCHIA IIMHKA C PacTBOPaMH KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKLIMI
(ropeHue, peakiuu pa3aoKeHUs, COCTUHEHUS).

Mesxcnpeomemmnuie ceasu

Peanuzamus MexXnpenMEeTHbIX CBSI3€H MPU MU3YYEHHH XMMHUHU B 8 Kjacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHSATHH, SBISIONIMXCA CHUCTEMHBIMU JJII OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TIOHSATUS: Hay4dHbIM (akT, rumoresa,
TEOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KJIaccu(uKkaius, nepuogunIHoCTh, HAOIIOeHNE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuKa: Marepusi, aToM, HJIEKTPOH, IMPOTOH, HEWUTPOH, HMOH, HYKIH]I,
W30TOIIbl, PAIMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKHI 3apsijl, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, PU3NUECKUEe BEJIMUUHBI, STUHULIBI
U3MEPEHMUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadms: armocdepa, rugpocdepa, MHUHEpabl, TOPHBIC TOPOJIHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYeCKAsl peaKIus

[Tepnonuueckuit 3akoH. Ileproanyeckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHUYECKUX DJJEMEHTOB IMEPBBIX TPEX IMEPUOJIOB, Kaaus, KaJdblUs M WX
COCIMHEHUH B COOTBETCTBUHM C IIOJIO)KEHUEM »HJIEMEHTOB B lleproamueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BellecTBa: BUJIbI XUMHYECKOW CBA3U. THUMBI KPUCTATITUUECKUX
pPEUIETOK, 3aBUCUMOCTh CBOMCTB BENIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BENIECTB, OTHOCSIIUXCS K Pa3IAYHBIM KJIaccaM HEOPTraHUYECKUX
COCJIMHECHUH, TCHETUYECKAsl CBA3b HEOPTraHMYECKNX BEIIECTB.

Knaccudukanuss XMMUYECKUX PEAKIMN MO pa3IudHbIM Mpu3HakaM (1o
YUCITy M COCTaBY yYacCTBYIOIIMX B PEAKIIMH BEIICCTB, IO TEIIOBOMY 3 deKTy,
110 U3MEHEHHUIO CTETICHEW OKUCICHUSI XUMHUYECKUX JIEMEHTOB, TT0 00paTUMOCTH,
M0 Yy4YacTHIO  Karaiu3aTtopa). OK30- M DIHIOTCPMHUUYECKHE  PEaKInH,
TEPMOXUMHUYECKUE YPABHECHUS.



[lonstue o ckopoctu xumuueckoil peakinuu. llonsatue o0 oOpaTUMBIX U
HEOOPATUMBIX XUMHUUECKUX peakiusax. [IoHsTHE 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusix. I[lonstue o karamuze. [loHATHE O XUMHUYECKOM PAaBHOBECHM.
@DakTOpbl, BIHSIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU U TOJOKEHUE
XUMHUYECKOTO PAaBHOBECHSI.

OKHUCIUTENBLHO-BOCCTAHOBUTENIbHBIC  PEAKIUU, JJICKTPOHHBIN  OayiaHc
OKHUCJIUTEbHO-BOCCTAHOBUTENBbHOW  peakuuu.  CocTaBlieHME  ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUA C MCIOJIB30BAaHUEM METOJIA
AJIEKTPOHHOTO OallaHca.

Teopus BJIEKTPOJIUTUYECKOU JTIUCCOLIMALINH. DIIEKTPOIUTHI 51
HEANEKTPOJUThl. KaTuoHbI, aHMOHBI. MexaHuW3M JucCOLMalUKU BEIIECTB C
Pa3IMYHBIMU BUJIAMU XUMHUUYECKOW CBsi3u. CtTeneHnb auccouuanuu. CHIbHBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiiuu wmoHHOTO OOMEHa. YCIOBUS NPOTEKAHUS PEAKIIUH HMOHHOTO
oOMeHa, TIOJNIHBIE M COKpAIIEHHBbIC HOHHBIC ypaBHEHHsS peakuuii. CBoiicTBa
KHUCJIOT, OCHOBAaHUM M COJICM B CBETE MPEACTABICHUN 00 AIEKTPOJUTHYCCKON
nucconanuu. KauecTBeHHbIe peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE C MOJEISAMU KPUCTALIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB U HeMeTauioB (rpaduTa U anmasa), CIOXKHBIX BEIIECTB
(xopuga HaTpHsi), MCCIENOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOU
peakuud ~ OT  BO3JAEHCTBUSA  PA3IMYHBIX  (DAKTOPOB,  HCCIEIOBAHHE
ANEKTPONPOBOJTHOCTA PACTBOPOB BEUIECTB, Ipoliecca AUCCOLUUALUU KHUCIIOT,
Hies04Yer U cosieil (BO3MOKHO MCIOJIb30BAaHUE BHIEO MAaTEPUAJIOB), TPOBEACHUE
OTIBITOB, WJUTIOCTPUPYIOUIUX MPU3HAKU MPOTEKAHUSI PEAKIMHA HOHHOTO OOMEHa
(oO6pa3oBanue ocanaka, BBIIETICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUMA
(ropenue, peakuuu Pa3JIOKEHUS, COEIMHEHU), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C IIOMOIIBIO KAaYECTBEHHBIX PEAaKUWi Ha HOHBHI,
pELICHUE SKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTtanibl 4 MX cOeAMHEHUS

OO6mass xapakTepucThka rajoreHoB. (OCOOCHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u Gu3n4ecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJONeHOB. XHMHWYECKHE€ CBOWCTBA Ha IMPUMEPE  XJIOpa
(B3auMmoeiicTBUE ¢ MeTajulaMHu, HeMeTaulaMu, Iesiodamu). XJIOPOBOJIOPO/I.
ConsiHas KMCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4YeHUE, MpUMeHeHue. [leiicTBue
XJIOpa U XJIOPOBOJOPOJA HAa OPraHU3M 4YeJOBeKa. BakHeWiine XJIOpuAbl U UX
HaXOXJCHHE B IPUPOJIE.



O61mas xapakrepuctuka 3aeMeHTOB VIA-rpymmbsl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIe cTeneHU okuciieHus. CTpoeHue u (puznueckue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCIOpOJa M cepbl. AJUIOTPONHbIE MOAUDUKALIUU
KUCJIOpOJla U cepbl. XUMHUUYECKHE CBOWMCTBa cepbl. CepoBOIOPOA, CTPOECHHUE,
dusnueckne W XUMHYECKHE CBOMCTBA. OKCHIBI Cephl KaK TPEICTAaBUTEIU
KHCIIOTHBIX OKCHUIOB. CepHas KUCIOTa, (PU3MYECKHE U XMMHYECKHUE CBOWCTBA
(oOurue Kak MpeACTaBUTENS Kjacca KUCIOT U crenuduyeckue). XUMHUUECKUe
peaKkiuy, JIeXKAlllue B OCHOBE MPOMBIILJIEHHOTO CHoco0a MOJIyYeHHsS CEpHOM
KUCIIOTHI. [Ipumenenne cepHoit KuciaoThl. Cou CEpHOM KUCIIOThI, KAY€CTBEHHAs
peakiusi Ha cynbdar-uon. HaxoxaeHnue cepbl U €€ COCNMHEHUU B TPHUPO/IEC.
XUMHUYECKOE 3arpsA3HEHHUE OKPYXKAIOIIEH Cpeabl COCAUMHEHUSMH  CEpBI
(KUCTIOTHBIE JTOXIHW, 3arpsi3HEHUE BO3JlyXa M BOJOEMOB), CIOCOOBI €ro
IPE0TBPAILICHHUS.

O6mias xapakTepuctuka 3jeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIE CTEIICHU OKUCIEHUS. A30T, paclIpOCTpaHEHHE B MPUPOJIC,
dusnueckre U XUMUYEeCKre cBoicTBa. KpyroBopor azora B npupoje. AMMHUAK,
ero ¢u3MYeCKHe W XUMHUYCCKHE CBOMCTBA, MOJydeHUe W npumeHeHue. Conn
aMMOHMS, UX (QU3NYECKHUEe M XUMUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTtBenHast peakius Ha MOHBI aMMOHHS. A30THas KUCIOTa, €€ MOJIydeHHe,
dusznueckre W XUMHUYECKHEe CBOMCTBa (0OlIuMe Kak MpeICTaBUTENs Kiacca
KucnoT u cnenuduyeckue). Mcmnonp3oBaHue HUTPATOB W COJIEM aMMOHHS B
KaueCcTBe MHUHEPAJIbHBIX yn0OpeHud. XUMHUYECKOE 3arpsi3HCHHE OKpYKarolen
CpEeIlbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHUE BO3/IyXa, TOYBBI
u BosoéMoB). Docdop, amtorpormHsie Mogudukanuu Gocdopa, dhusndeckue u
xumudeckue cBoiictBa. Oxcun Qocdopa (V) u  docdopHas Kuciora,
dbu3uUecKue U XMMHYECKHEe CBOMCTBa, mosrydeHue. Mcnons3oBanue pocdaTon B
KayeCTBE MUHEPAIbHBIX YI0OpEHUH.

O6mas xapakrepuctuka 3aeMeHToB [V A-rpymmbel. OCOOEHHOCTH CTpOSHUS
aTOMOB, XapaKTE€pHbIE CTETNICHHM OKHUCICHUS. YTJIEpOaA, aJIOTPOIHBIC
MoAU(UKAIINKA, PACIPOCTPAHEHUE B TPHUPOAE, (U3MUECKHE H XUMUYECKUE
cBoiictBa. Ancopbuusa. Kpyrosoport yrieponga B npupoae. Okcuasl yriepoaa,
uX (U3MUECKNEe W XUMHYECKHE CBOWCTBA, JCWCTBHE Ha KUBHIC OPraHU3MBEI,
MOJIYYCHHE M TPUMEHEHUE. DKOJOTUYECKHUE TPOOJIEMBbI, CBSI3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a r100aqbHOrO MOTEIUICHUS KJIMMaTa, TMAapHUKOBBIN
adekr. VroapHas KucioTta M €€ COau, WX (HU3NYSCKUE H XHUMHYCCKHE
CBOICTBa, TONyYeHHWE W TpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
noHbl. Vcmonp3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U
CEIILCKOM XO3SMCTBE.



[lepBoHavanbHble TIOHATHS 00 OpPraHMYECKUX BENMIECTBAX Kak o
COEIMHEHUAX yriepoaa (MeTaH, dTaH, 3TWJIEH, aleTUJIEH, 3TaHOJ, TIULEPHH,
yKCycHass  kucnota). llpupogHbie HCTOYHUKH  YrIEBOJAOPOJOB  (YroJib,
MPUPOJIHBIN Ta3, HEPTh), MPOAYKTHI UX MEepepaboTku (OEH3UH), UX POJIb B OBITY
U TIPOMBITIUICHHOCTH. [TOHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: YKUpPaX,
Oesikax, yrieBojax — M UX pOJIM B KU3HM 4YeJOBeKa. MarepuaabHOE €IMHCTBO
OpPraHUYECKUX U HEOPTaHWYECKUX COCTUMHCHHUIA.

KpemHuuii, ero ¢usnueckue M XUMUYECKHE CBOMCTBA, MOIY4YEHUE U
npumeHnenne. CoenuHeHUs KpemMHUs B mpupoje. OOmme mpeactaBieHus o0
okcuze kpeMuus (IV) u kpemuueBol kuciaore. CHIMKATBI, UX UCIIOJB30BAaHUE B
OBITY, B IPOMBINIUICHHOCTH. BaskHEWIIIEe CTPOUTEIIbHBIC MaTepUaIbl: KEPAMHUKA,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpodreMbl 6e30macHOro MCIOJIb30BaHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTIOBCEAHEBHOM JKH3HU.

Xumuueckuii IKcnepumenm:

u3ydeHrne o00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISHOM
KHCJIOTHI, TTPOBEJICHUE KAYCCTBEHHBIX PEAKIIMK Ha XJIOPHJI-MOHBI U HAOIIOACHHUEC
NPHU3HAKOB WX MPOTEKAHMS, ONBITHI, OTpaXkaronue (U3NYSCKUEe U XUMUUYCCKUC
CBOICTBA TaJOr€HOB MW WX COCIMHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpUAJIOB), O3HAKOMJIEHHE C O00pa3lamMu XJIOPUAOB (TaJOreHHUIOB),
O3HaKOMJIEHHME C oOpa3uaMu cephl U €€ COeAMHEHUSIMHU (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpHANIOB), HAOMIOEHUE Tpolecca OOyriIuBaHUs
caxapa Imoj JCHCTBMEM KOHIICHTPUPOBAHHON CEpPHOW KHUCIOTHI, H3y4YEHUE
XUMUYECKHUX  CBOMCTB  pa30aBICHHOM CEpPHOM  KHUCJOTHI, IPOBEICHHUE
KaueCTBEHHON peakiuu Ha cyiabdar-uoH W HAONIOJACHUE TMpu3HaKa eé
IPOTEKaHUsI, O3HAKOMJIEHHE ¢ (PU3NYECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COCMHEHUN (BO3MOXXHO HCIOJB30BaHUE BHJAEOMATEpHANOB), oOOpa3laMu
a30THBIX U (ocopHBIX ya0OpeHuii, mojiydeHue, cooupaHue, paclo3HaBaHue U
M3y4eHHE CBOWCTB aMMHUaKa, TMPOBEJCHUE KAUYECTBEHHBIX DPEAKIMH Ha WOH
aMmMoHMST W (Qocdar-uoH W U3yUEeHHWE TPU3HAKOB UX TMPOTEKAHWS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEAbIO (BO3MOKHO
WCIIOJIb30BAaHUE BUJACOMATEPUATIOB), HW3Y4YCHHE MOJEIEeH KpUCTAJUITMUYECKHX
peméTrok anmMasa, rpadura, QyuiepeHa, 03HaKOMJIICHHE C TIPOIIECCOM aJCcOPOIIHH
PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOTA3A,
MOJIyYeHHE, COOMpPaHKe, pacliO3HaBaHKUE M U3yUYCHUE CBOWCTB YIIICKUCIIOTO Ta3a,
MIPOBEJICHUE KAYECTBEHHBIX PEaKIuii Ha KapOOHAT U CHIIMKAT-UOHBI U U3YYCHUE
MPU3HAKOB WX TPOTEKAHMs, O3HAKOMJICHHE C TMPOAYKIHECH CHIMKATHOU
MIPOMBITINICHHOCTH, PEIICHUE SKCIICPUMEHTAILHBIX 33/1a4 10 TeMe «BakHeitmme
HEMETAaJUTBI M X COCTMHCHHUS.



MeTajjabl 1 MX COeAMHEHUS

OO6miasi xapakTepuCTHKAa XUMHUYECKHUX DJJEMEHTOB — METauloB Ha
OCHOBAaHMU UX MOJIOXKEHUS B [lepronueckoil CUCTEME XUMHUUYECKUX 3JIEMEHTOB
1. 1. MenaeneeBa u ctpoeHuss aroMoB. CTpoeHne MeTamuioB. MeTtaminyeckas
CBSI3b U METAUIMYECKAS] KPUCTAIIIMYECKAS PEUIETKA. DJIEKTPOXUMHUYECKUI Psif
HanpspKeHU MeTtauioB. Dusznyeckue U XMMHUYECKUE CBOWCTBA METAJUIOB.
OO6mue crocoObl monaydeHus: MeTauioB. [loHsATHE O KOPpPO3UM METAIIOB,
OCHOBHBIE CIOCOOBI 3alIUThl WX OT Koppo3uu. CrutaBel (CTandb, YYTyH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ TPOMBIIIIJIEHHOCTH.

[[lenounble  Metayibl:  noyiokenue B Ilepuwoamdeckoil  cucreme
xuMmnueckux 3nemeHToB 1. 1. MeHneneeBa, CTpOEHHE UX aTOMOB, HAXOXKJICHUE
B mpupojie. Puzuyeckue M XMMHUYECKUE CBOMCTBA (Ha TpuUMepe HATpus u
kanus). OKCUabl M TUIAPOKCUILI HATpus U Kanus. [IpuMeHeHHe IIeIOYHBIX
METaJIJIOB U X COCTMHCHUH.

[llemouHO3eMEIbHBIE METAJIbl MAarHuii M KaJdbIUi: IIOJIO)KEHHE B
[lepuoguueckoin cucreme xumuuyeckux asnemeHTtoB Jl. W. Menneneesa,
CTPOEHHE MX aTOMOB, HaxoXXJAeHHWE B mpupojie. PU3MYECKUE U XUMHUUYECKHUE
CBOMCTBAa MarHus W Kaublus. BakHelnue coelwHEHUs Kaiablusg (OKCHI,
TUAPOKCHU, coin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHHS.

AnoMuHui: TmionokeHue B Ileproandeckoil cuCTEME XUMHUYECKHUX
anementoB JI. M. MengeneeBa, CTpo€HME aToMa, HAXOXICHUE B IPHUPOJE.
dusnueckne W XUMHUYECKHE CBOMCTBAa amtoOMHUHUSA. AMQOTEpHBIE CBOICTBA
OKCHUJIa U TUAPOKCHUIA aTFOMUAHUS.

Keneso: nosoxenue B Ilepruoanyeckord CUCTEME XUMHYECKUX 3JIEMEHTOB
. . MenpaeneeBa, CTpOEHUE aTOMa, HaXOXKACHUE B Ipupoje. Ousnyueckue u
XUMHUYECKHE CBOMCTBa keje3a. OKCuabl, THAPOKCUIbI U conu xene3a (1) u
xenesa (III), ux cocras, cBOMCTBA U MOJTyUECHUE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ oOpa3laMH METaUIOB M CINIAaBOB, WX (PU3HUCCKUMH
CBOWMCTBaMH, W3Y4YE€HHE pE3yJIbTATOB KOPPO3UH METALIOB (BO3MOKHO
HCIIOJIb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIIA
KaJbIlsd W HATpUsA C BOJOM (BO3MOXHO MCIIOJIb30BaHHUE BHJICOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOW BOJIBI, MPOIIECCA TOPEHUS HKETE3a B KHUCIOPOAE
(BO3MOXHO HCIOJIb30BAaHME BHUJECOMATEPHUATIOB), MPHU3HAKOB MPOTEKAHUS
KaYECTBCHHBIX PEAKI[Md HA MOHBI: MarHusl, KajJblUs, aJIIOMUHUS, [IMHKA, KeJie3a
(II) n xemeza (III), memm (II), HaOmomeHWE W OMUCAHWE MPOIIECCOB
OKpalllUBaHMUS IUIJAaMEHHM HWOHAMHM HATpHs, Kadusd W Kaibluid (BO3MOKHO
HCTOJIb30BaHUE BHACOMATEpHAIOB), HCCIeIOBaHUEe aM(OTEPHBIX CBOWMCTB



TUAPOKCHIA AFOMUHUS M TUAPOKCHAA LIMHKA, PELICHUE SKCIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BaxkHeuIme MeTaJUIbl U UX COSTUHEHUSD.

XuMHA U OKpY:KaLias cpeaa

BemecrBa n marepuasibl B IIOBCEIHEBHOM XMU3HU 4elloBEKa. be3omnacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUUECKUX peakiuii B ObITy. [lepBas momonis npu
XUMHUYECKHX 0KOrax U OTPABICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpeabl (peaesibHas A0MmycTuMast
KOHIIEHTpamusi BemectB, jganee — [IJIK). Pomp xumum B pemieHun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

u3ydeHre o0paslioB MaTepuasoB (CTEKJIO, CIUIABbl METAJUIOB, MOJIMMEPHbBIE
MaTepHaIbI).

Mescnpeomemmusle ceasu

Peanuzaius MeXnpenMETHBIX CBSI3€M MPU U3YYEHUM XUMHUHU B 9 Kjacce
OCYIIECTBIISICTCS 4Yepe3 HCIOIb30BaHME KaK OOIUX eCTeCTBEHHO-HAYYHBIX
MOHATHI, TaK W TOHSITUW, SBISIOMIMXCS CUCTEMHBIMUA ISl  OTJEIbHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOIO ITUKJIA.

OO01re ecTecCTBEHHO-HAYYHbIE MMOHSATHUS: HAYUYHbIN (aKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalIu3, CHHTE3, KIaCCHU(PUKALUI, TMEePUOJUYHOCTb, HAOIIOICHHE,
JKCIIEPUMEHT, MOJEIIMPOBAHUE, U3MEPEHHUE, MOJEIb, SIBICHHUE, ITapHUKOBBIN
a3 eKT, TeXHOIOTHSI, MaTePUAIIbI.

®dusuka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIIbI, PaJMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, NMPOBOIJHUKU,
NOJYIIPOBOAHUKH, TUANEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHo€  COCTOSIHME  BeulecTsa, ras3,  pacTBOpP,  PacTBOPUMOCTb,
KpUCTAINTUYECKas peIETKa, CIUIaBbl, (U3NYECKUE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, apixanue, Ouocdepa, IKOCUCTEMA, MUHEPATHHBIC
yA00peHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBRA.

['eorpadusi: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOTIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBTATHBI OCBOEHHUA INPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOT'O OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XO0Ji€ OOyYeHMs] XMMHHM B €IMHCTBE y4eOHOH U
BOCIIUTATEIILHOM  JIESITEJIBHOCTH B COOTBETCTBUM C  TPAJULIMOHHBIMU
POCCUHUCKUMHU COLIMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
NPUHSATHIMU B OOIIIECTBE MpaBUIaMU U HOPMAaMU TOBEACHUS U CIOCOOCTBYIOT
npoleccaM CaMOIO3HAHUs, CAMOPA3BUTHUS U COITMATM3AIMN 00 y4arOIINXCS.

JInuHOCTHBIE  PE3ylbTaThl  OTPAXKAIOT TOTOBHOCTH  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI CHUCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OPHUEHTAIMN W
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIMTAHUS:

IIEHHOCTHOTO OTHOIIICHUS K OTEUYECTBEHHOMY  KYJBTYPHOMY,
UCTOPUYECKOMY W HAaydYHOMY HAcCJEAWI0, MOHMMAaHUs 3HAYEHUS XUMHUYECKOU
HAyKHd B JKU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOMU
uHbopMaIel O TEepeloBbIX JOCTHKEHUAX M OTKPBITHSX MHPOBOM U
OTEYECTBEHHON XUMHUHU, 3aWHTEPECOBAHHOCTM B HAYYHBIX 3HAHHUSIX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

IOPEACTABICHUS O COLMAJIbHBIX HOpPMAax M MpaBUJIaX MEKINYHOCTHBIX
OTHOLLIEHHH B  KOJUIEKTHMBE, KOMMYHHKAaTHUBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TIOJIE3HOHM, Y4eOHOHCCIe0BATEIbCKOW, TBOPYECKOW W JPYTHX
BUJaX JCSITEIBHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOW JESTEILHOCTU
IIPU BBITIOJIHEHUH y4EOHBIX, MO3HABATEIBHBIX 3a7a4, BHIOJTHEHUN XUMHUUECKUX
AKCIEPUMEHTOB, CO3MaHUM  Y4YE€OHBIX  IPOEKTOB, CTpEMJIEHUSI K
B3aMMOITIOHMUMAHUI0O W  B3aWMOIIOMOIIM B  TIIpolecce JTOW  y4eOHOM
NEeATEeNIbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE MOBEJCHHUE W TOCTYIKH CBOHX
TOBApUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABICHHS O BEIIECTBE U XMMUYECKOW PEaKIIvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M COCTABIISIIOLIUE
OCHOBY JIsl TOHUMAaHUS CYIITHOCTH HAYYHOW KapTUHBI MUpPa, IPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHOM CPEIoi, O POJIM XMMHH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;



MO3HABATEIbHbIE MOTHBBI, HAMPaBJICHHbIE HA TMOJYyYEHHWE HOBBIX 3HAHHI
M0 XWMHHU, HEOOXOAWMBbIE MJi OOBSCHEHUS] HAOIIOAAEMbIX MPOIECCOB U
ABJICHUW, TMO3HAaBaTEIbHOM, MH(OPMAIIMOHHOW U YUTATEIbCKON KYJIbTYPHI, B
TOM YHCJ€ HABBIKOB CAMOCTOSITEIBHOM pPabOThl € Y4YeOHBIMU TEKCTAMH,
CIIPaBOYHOM  JUTEpATypoOH, JOCTYMHBIMH  TEXHUYECKUMHU  CpEIICTBaAaMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOYUYEHHMIO U TO3HAHMIO, JIF0OO3HATEIHLHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K CamMOOOpa3oBaHUIO, MPOEKTHOM U  HUCCIEN0BATEIbCKOU
NEeSTENBHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH U YPOBHS 00Oy4YeHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH YW3HHU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3/I0POBBIA 00pa3 >KM3HU, OCO3HAHUE IOCIEACTBUI U
HEMPUSATHE BPEIHBIX TMPUBBIYEK (YIOTPEOJICHUS aJKOTOoJis, HAPKOTHKOB,
KypeHHsl), HEOOXOAMMOCTH COOJIIOICHHSI TIPABHIT 0€30MaCHOCTH MPU 0OpaleHUN
C XMMUYECKHMH BEI[ECTBAMU B OBITY M pealIbHON KU3HHU;

S) Tpy10BOro BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY H3y4YeHHUIO0 Mpodeccuil u Tpyda pa3IudHOro
poJa, YBaXKE€HUE K TPYAY U pe3yJibTaTaM TPYAOBOM IESITENbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPHUMEHEHUsS MPEJIMETHBIX 3HAHWW MO XWMHUHU, OCO3HAHHBIA BBHIOOP
UHAUBUAYATbHON  TPAEGKTOPUHM  TMPOAOKEHHS  o0pa3oBaHusl C  YYETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U
NOTpeOHOCTEH, YCMEmHOW Npo(ecCHOHATBHON JEATeTbHOCTH W Pa3BUTHS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTH AaJalTUPOBAThCA B MPodecCHOHATBHOU
cpene;

6) ’K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKHU IEJ€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAaHHUE LIEHHOCTH 310POBOIO
n Oe3zomacHOro oOpa3a JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(Gu3nYecKOMy M NCUXUYECKOMY 3/70pPOBbI0, OCO3HAHUE LIEHHOCTU COOIO/ICHUS
mpaBuwi 0E€30MacHOTO TOBEACHHS Npu paboTe C BelmecTBaMH, a TakkKe B
CUTYyalUsX, yrpOXKarOUUX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHMS, TTOJTy9aeMbIe TIPU U3yUYCHUU XUMUH, JJIS
pelIeHUsT 3a/Ja4y, CBS3aHHBIX C OKPYXXAWOWIEW MPUPOAHOW CPENoH, I
MOBBIIIEHUSI YPOBHSI SKOJOTMYECKOM KYJIbTYphbl, OCO3HAHUSI TIJI00aJIbHOIO
XapakTepa 5SKOJIOTMYECKHX MpoOJieM U IMyTedl HX pelIeHus IOCPEICTBOM
METOJI0OB XMMHUH, IKOJIOTUYECKOr0 MBIILUICHUS], YMEHUS PYKOBOJICTBOBATHCS UM
B MO3HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOW MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocrtaBe meTampeAMETHBIX pe3yJbTaTOB BBIJACISAIOT 3HAUYUMBIC IS
dbopMupoBaHUsT MHPOBO33pEHUs] OOIEHAYYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIIMII, TUNOTe3a, (AKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U APYroe.),
KOTOPbI€ HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX TNIpeAMETax M
MO3BOJIAIOT HAa OCHOBE 3HAHUW M3 HOTUX MNPeaIMEeToB  (HOPMHUPOBATH
MpeCTaBICHUE O LEJIOCTHOM HAay4yHOW KapTHUHE MHUpa, W YHUBEPCAIbHBIC
yuyeOHble JelcTBUs (ITO3HABaTENbHbIC, KOMMYHHKATUBHBIC, PETYJISATUBHBIC),
KOTOpbIe 00ecreunBaroT (POpPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YYEOHOU NS TEIHHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE eiicTBUSA

ba3zoBbie JJornuyeckue 1ecTBUA:

YMEHUS HUCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TP OCBOSCHUHM
3HAHUM: PACKPbIBATh CMBICI XUMUYECKHUX MOHATUN (BBIJEIATh UX XapaKTePHbIC
MPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JPYTHMMU MOHSITHUSAMHM), UCIIOIb30BaTh
TOHSTHUS JIIsI OOBSICHEHUSI OT/ICJIBHBIX (DAKTOB W SIBJICHHUH, BHIOUPATh OCHOBAHUS
U KpUTEpUHM IS KIacCU(PUKAIUM XUMHUYECKHX BEIIECTB U XUMHYECKUX
peakiuii, yCTaHaBIMBATh MPUYUHHO-CJIEIICTBEHHBIE CBA3U MEXIY OOBEKTaMH
U3YYEHHUsI, CTPOUTH JIOTHUYECKUE pacCyk AeHUS (MHAYKTUBHBIC, IETyKTUBHBIE, IO
aHaJIOTUH), €JaTh BBIBOJbI U 3aKJIFOUEHUS;

YMEHUE MPUMEHATH B INPOLIECCE IO3HAHUS IMOHATUA (IPEIMETHBIE H
METanpeAMETHbIE), CUMBOJMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMbIE B
XUMUH, MpeoOpa3oBbIBATh UIMPOKO MPUMEHAEMBbIE B XUMHH MOJIEJIbHbBIC
IPE/ICTABIICHUsI — XUMHUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA), XUMHUYecKasi popMyia
U ypaBHEHUE XMMHUUYECKOW PEAKIMU — MPHU pElICHUH Y4eOHO-TI03HABATEIbHBIX
3aja4, ¢ Y4Y€TOM OTHUX MOJEIBHBIX MPEIACTABICHHI  BBISBIATH U
XapaKTepu30BaTh  CYIIECTBEHHBbIC TMPU3HAKA  M3y4a€MbIX OOBEKTOB  —
XUMHYECKUX  BEIIECTB W  XUMHUYECKHX pPEaKUWd, BBIIBIATH  OOIIHE
3aKOHOMEPHOCTH, NPUYMHHO-CIICICTBEHHbIE CBSI3M M MPOTUBOPEYHUS B
M3Yy4aeMbIX IPOIIeCCax U SIBICHUSX.

ba3oBble ucciaenoBaTebCKie AeCTBUSA:

yYMEHHUE HUCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaUe€CTBE MHCTPYMEHTA
MO3HAHWA, a TaKXKE B KA4ECTBE OCHOBBI i1 (DOPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETEHNE OMBITA MO TUIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEICHHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HAONI0JaTh 3a XOJOM MpoIiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 pe3yiabTatT, GOpMYIUPOBATH 000OLIECHUS



U BBIBOJIBI MO PE3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIEAOBAHUS, COCTABIATH
OTYET O MpoJeJIaHHOU padorTe.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpPaTh, AHAIM3UPOBATH W HMHTEPHPETUPOBATH HHGOPMAIUIO
pa3IUYHBIX BUAOB M (QOpPM TMPEACTABICHMS, T[OIYyYaEMYI0 U3 pa3HbIX
MCTOYHUKOB (HAy4YHO-NOMYJISIPHASL JIMTEpAaTypa XHUMHUYECKOTO COJEp KaHMS,
COpaBOYHble TocoOuMs, pecypchl VHTepHera), KpPUTHYECKH OIICHUBATH
MPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMALIHIO;

yMEHUE MPUMEHSTh Pa3IuYHbIe METOJbl U 3aMpPOCHl P MOUCKE U 0TOOpE
uH(OpPMaIlMK U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JIJIi BBITIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 OMpPEAeIEHHOTO TUIla, MPUOOPETEHUE OMbITA
B 00JIaCTU WCIOJIb30BaHUSI WH()POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIaJICHUE KYJIbTYPO aKTHBHOI'O HCIOJB30BAHUS PA3IUUYHBIX MOUCKOBBIX
CUCTEM, CaMOCTOATEIHHO BHIOMpPATh ONTUMAJIbHYIO (OpMYy MpelcTaBIeHUs
uHGOPMAIIMK Y WLIIOCTPUPOBATH pEIIaeMble 3aa4l HECIOKHBIMU CXEMaMH,
auarpaMmMamMi, IpyrumMu ¢popmMamu rpadvku U UX KOMOUHAIIUSIMU;

YMEHHE UCIIOJNb30BaTh M AaHAJIM3UPOBATH B Mpolecce Yy4yeOHOH u
UCCJIEN0BATENBCKON JEATEIIbHOCTU uH(pOpMAIIIIO 0 BIIUSIHUH
IPOMBIIIJIEHHOCTH, CEJIbCKOIO0 XO3SMCTBA M TPAHCIOpPTA HA COCTOSIHUE
OKPY’KAIOIIEH IPUPOIHON CPEBI.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

yMEHHs 3a7aBaTh BOMPOCH (B XOje nauainora u (Wiu) TUCKYCCHUHU) IO
CYLIECTBY OOCyXgaeMoil Tembl, (GOpPMYIHpPOBATH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBINIOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUS TPEICTaBIATh IMOJYYEHHBIE PE3yJbTaThl IO3HABATEIbHOMN
NEATEIbHOCTA B YCTHBIX W MHCBMEHHBIX TEKCTAaX; JEJaThb MPE3CHTALHIO
PE3YIABTATOB BBIMNOJHEHUSI XUMUUYECKOTO SKCIIEPUMEHTA (J1a00paTOPHOTO ONBITA,
nabopaTopHOil pabOThl 1O MCCIEJOBAHMIO CBOWCTB BELIECTB, Y4YEOHOTO
MIPOEKTA);

YMEHHUS Y4E€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MMO3HABAaTEIbHOM W  HCCIENOBATEIbCKON  JESATEIbHOCTH TPU  PELICHHUH
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE ydé€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUS
no3utuii (o0cykaeHus, OOMEH MHEHHUSIMU, «MO3TOBBIE IITYPMbI», KOOPAHUHAIUS
COBMECTHBIX JCHCTBHI, OINpeleNeHne KPUTEpPHEB IO OIEHKE KaudecTBa
BBITIOJIHEHHOM pabOThI U ApYrue).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHS:

YMEHUE CaMOCTOSTENIbHO OMPEAeISATh LEJIHN AESTEIbHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOJUMOCTU KOPPEKTUPOBATH CBOIO



NeSATENbHOCTDh, BbIOMpATh Hanbosee 3 PeKTUBHbIE CIOCOOBI PEIICHHS YU€OHBIX
U TO3HABATENIbHBIX 3aJ1ay, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTHPOBATH
NPEIJIOKEHHBIA aJITOPUTM JIEUCTBUM IMPU BBIINOJHEHUM 3aJaHUW C Y4ETOM
MOJIYYeHHsI HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX M PEAKIUAX,
OLICHMBATh COOTBETCTBHUE IMOJYUYEHHOTO pe3ysibTaTa 3asiBICHHOW II€JIU, YMEHUE
UCIIOJIb30BaTh W aHAJIM3UPOBaTh KOHTEKCTHI, IMpeaJiaraéMble B YCIOBUHU
3aJJaHUM.
HPEAMETHBIE PE3YJIbTATBI
B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHHUIO 0053aTEIbHOTIO
CoJlep KaHMsl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepaibHON pabouell mporpaMMon,
BBIJIEIISIIOT: OCBOCHHBIE OOYYarOMIMMUCS HAy4YHBIE 3HAHUS, YMEHHS U CIOCOOBI
NEUCTBUM, BHUJABl JESITEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHMS, €ro
MHTEpIIpeTalluy, MpeoOpa3oBaHUI0 M MPUMEHEHUIO B PAa3IMYHBbIX YYEOHBIX U
HOBBIX CUTYaIIHsIX.

K xonmy obyuenuss B 8 kijacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

e PacKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKUX MOHSATUN: aTOM, MOJIEKYJIa,
XUMHYECKUI 3JIEMEHT, MPOCTOE BELIECTBO, CJI0XHOE BELIECTBO, CMECH
(omHOpOAHASI U HEOJAHOPOAHASI), BAJIEGHTHOCTh, OTHOCUTEIbHASI AaTOMHAs
1 MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca,
MaccoBasi J0JIsI XMMHYECKOrO JJIEMEHTa B COCJUHEHUH, MOJISPHBINA
00BbEM, OKCHJI, KUCIIOTa, OCHOBaHME, COJb, AJIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKUCJICHUS, XMMHUYECKas peakius, KIacCU(PUKALUSI PEaKIHiA:
pEaKkIMd COEIWHEHHs, PEAKLUUU pas3JIoKEHUs, PEaKLUM 3aMEIICHMS,
peakuuu OOMEHa, 5K30- U SHJOTEPMHYECKHE pPEaKIHUH, TEIIOBOU
addekT peakmu, SIPO aroMa, SJIEKTPOHHBIH CIIOH aToMa, aToOMHas
opOuTab, paauyc aToMa, XMMHUUYECKasl CBSA3b, MOJSPHAs U HEMOJSpHAs
KOBaJEHTHAsl CBS3b, MOHHAs CBsA3b, MOH, KAaTHOH, AHWUOH, pPACTBOP,
MaccoBas J0JIs BelecTBa (IpOLEHTHAas KOHLEHTpalus) B paCTBOPE;

e MJUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHMUYECKHX IIOHATUH U
OPUMEHSATH 3TH ITOHATHS [IPU ONMCAHUM BEIIECTB M UX MPEBPALLECHUI;

e HCIIOJIb30BaTh XHMMHYECKYI) CHUMBOJMKY JUIsI COCTaBiIeHUS (opmys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e OMNpEAENATh  BAJEHTHOCTh aTOMOB  DJJEMEHTOB B  OMHApHBIX
COCIUHEHMSX, CTENMEHb OKHUCICHHUS  DJEMEHTOB B  OMHApHBIX
COCIMHEHHUSX, MPUHAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJaccy
COEIMHEHUH 1o (opmyaaM, BUJ XMUMHUYECKOW CBA3M (KOBAJIEHTHAs W
MOHHAs1) B HEOPIraHMYECKUX COCANHEHUSX;



packpbiBaTh cmbici [lepuoguueckoro 3akonHa J[. U. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHWE MEPUOJMYECKON 3aBUCHMOCTH CBOWMCTB
XUMHUYECKUX AJIEMEHTOB OT UX moJiokeHus B [lepuoandeckoit cucreme,
3aKOHOB COXPAHEHMSI MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO yU€HHsI, 3aK0OHa ABOTaIpO;

OMHUCHIBATh U XapakTepuszoBaTh Tabmuunyro (opmy Ilepuogmueckoit
CHUCTEMbl XMMHUYECKHX DJJEMEHTOB: pa3iuvaTh TOHSITUS «TJIaBHAs
noarpymnmna (A-rpynna)» u «mnobounasa noarpynna (b-rpynma)», mansie
U OOJBIIIME TIEPUOJIbl, COOTHOCUTh 0003HAUYEHUS, KOTOPhIE MUMEIOTCS B
tabnune «llepuoguyeckas cucrema Xxumuueckux dyemeHtoB J[. .
MeHnneneeBay C YHCJIOBBIMM XapaKTEPUCTUKAMU CTPOSHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsija  sapa, oOIllee YHucio
AJICKTPOHOB U PACIPEACIICHUE UX 10 AJIEKTPOHHBIM CJIOSIM);
KIacCU(PUIIUPOBATh ~ XUMHUYECKHE  DJIEMEHTHI,  HEOPTraHUYECKHE
BEIIECTBA, XUMUUYECKHE PEaKIUK (TI0 YUCTY U COCTaBY YYacCTBYIOIIHUX B
peaKIuu BEIIeCTB, MO TeII0BOMY 3 dekTy);

XapaKTepU30BaTh (OMUCHIBATh) OOIINE XMMHUYECKHE CBOWCTBA BEIICCTB
pa3IMYHBIX  KJIAcCOB,  NOATBEPKJAass  ONHUCAHUE  MPUMEpPaAMHU
MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B  3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOYKHOCTH NPOTEKAaHUA XHMHUYECKUX
IpPEBpAIIECHUI B PA3JIMYHBIX YCIOBHSIX;

BBIYHUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHUYECKOTO »dJeMeHTa Mo ¢dopmyIe
COEIMHEHUs, MAacCOBYIO JOJII0 BELIECTBA B PACTBOPE, IMPOBOAUTH
Pacy€Thl O YPaBHEHHUIO XUMUUYECKON peaKklny;

OPUMEHATh OCHOBHBIE OINEpPAlUd MBICIUTEIbHON AEATEIbHOCTH —
aHaJgu3 MW CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTeMaTH3AIHUIO,
KJIacCU(UKAINIO, BBISBICHUE MPUYMHHO-CICJACTBEHHBIX CBSI3€H — s
U3YUYEHHUs CBOWMCTB BEIIECTB M XUMHYECKHX PEAKIHil, €CTECTBEHHO-
Hay4YHbl€  METOAbl  [O3HaHUA —  HAONIOJAEHUE,  U3MEpPEHHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEaJIbHbI U MBICIICHHBIN );

cleloBaTh MpaBWiaM  MOJb30BaHUS  XUMUYECKOM TMOCYyAOH U
nabopaTopHbiM 000pYJOBaHUEM, a TakXKe TMpaBHJIaM OOpaIieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKLIMSMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TO TOJYyYEHHUIO W COOUPAHHIO
razoo0pa3HbIX BeIIECTB (BOAOPOAA M KHUCIOpPOJAA), MPUTOTOBICHUIO
PacCTBOPOB C OINPEACIEHHON MacCOBOM JI0JI€M paCTBOPEHHOTO BEIIECTBA,



K

IUIAaHUPOBATh W MPOBOJAUTH  XUMHUYECKHME  HKCIEPUMEHTHI IO
paclo3HaBaHUIO PpPACTBOPOB MIEJIOYEH M KUCJIOT C IOMOIIBIO
MHIUKATOPOB (JJaKMyC, (peHOoNI(PTaIenH, METUIOPaHXK U IPyTHUE).

KOHIly 0oOydeHus B 9 KJjiacce NpPEAMETHBIE pe3ylbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYHAIOMIMXCS YMEHUM:

PacKpbhIBaTh CMBICII OCHOBHBIX XUMUYECKUX TOHATHH: XUMUYECKHIM
AJIEMEHT, aTOM, MOJIeKYyJia, WOH, KaTHMOH, aHHMOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTEIECHb
OKHCJICHUS, XUMHYECKas peaKiusi, XUMHUYECKas CBs3b, TEIUIOBOMU
s ekt peakiuu, MOJib, MOJSPHBI OO0BEM, PACTBOP, DIEKTPOJHTHI,
HEDIJIEKTPOJIUTHI, IEKTPOJUTHUECKAS TUCCOILUAINS, PEAKIIMA HOHHOTO
oOMeHa, Karanu3aTop, XUMHUYECKOE€ paBHOBECHE, oOOpaTUMble U
HEOOpaTUMbIC PEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTEb, BOCCTAHOBUTEIb, OKHUCICHHE M  BOCCTAHOBJICHUE,
ajutoTponus, aM(pOTEePHOCTh, XUMUYECKasl CBsI3b (KOBaJIGHTHAsI, MOHHAS,
MeTaJUTM4ecKasi), KpUCTaJUTM4YecKas pernieTka, KOpPpOo3us METalIoB,
CIUUIaBbI, CKOPOCTh XUMHUUYECKOW peakIuu, MPeAeTbHO IOMyCcTHMas
koHueHTpauus [IJIK Bemecrtna;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHITHUH U
IPUMEHATH 3TU HOHITUS NIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;
UCIIOJIb30BaTh XWMHMUYECKYI0 CHUMBOJIMKY JJIS COCTaBieHUs (opmyn
BEIIECTB U YPABHCHUU XUMHUUYECKUX PEAKIIUN;

ONpENENATh BAJEHTHOCTh U CTENEHb OKHUCJIEHUS XHUMHUYECKHX
AJIEMEHTOB B COEIMHEHUSAX Pa3JIMYHOTO COCTaBa, MNPHHAMJIEKHOCTD
BEIIECTB K OMpeNeIEHHOMY KJIacCy COeAWHEHUN mo Gopmynam, BUT
XUMHUYECKOW CBsA3M (KOBaJEHTHas, WOHHAs, METa/UIM4YecKasi) B
HEOPraHMYECKUX COCTUHEHUSX, 3aps]] MOHA M0 XUMUYECKO dopmyrie,
XapakTep cpelbl B BOAHBIX PACTBOPAX HEOPraHMYECKUX COEAUHEHHI,
THUIl KPUCTAIUTMYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIca llepuoamueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAHUE: OMUCHIBATh M XapaKTepU30BaTh
Tabmmmunyto Gpopmy [leproandeckoil CHCTEMBI XUMHUYECKHX JJIEMEHTOB:
pas3nuyaTh MOHSATHS «TJaBHAsg moArpynma (A-Tpymma)» U «moOodHas
noarpynna (b-rpynna)», manbie u OOJbIIME MEPUOJbBI, COOTHOCUTH
0003HaueHUsI, KOTOphIE WMEIOTCS B TMEPUOIUYECKON Tabmuie, C
YUCJIOBBIMU  XapAaKTEPUCTUKAMU CTPOEHUSI aTOMOB XHMHYECKHX
3JIEMEHTOB (COCTaB W 3apsia sijpa, OOIlNee YUCIO DSJIEKTPOHOB W
pacrpeielieHue HMX MO JJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIKe



3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JIEMEHTOB U UX COCAMHEHUN B
npejenax MajblX NMEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIUPOBATh ~ XUMHUYECKHE  DJIEMEHTHI,  HEOPTaHUYECKHUE
BEIECTBA, XUMUUYECKHUE peakiuu (10 YUCITY U COCTaBY YYacCTBYIOIIHUX B
peaKkIuu BEIIeCTB, MO TeIIoBOMY A((EeKTy, M0 U3MEHEHHUIO CTEIEHEeH
OKHCJICHUS] XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUUPUISCKUE XUMUUECKUE
CBOMCTBa TPOCTHIX M CJOXKHBIX BEIIECTB, MOATBEPXKJasl OMHCAHUE
npuMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHI COOTBETCTBYIOIIHMX
XUMUYECKUX PEaKIUi;

COCTaBJISITb YPaBHEHUS DJICKTPOIUTHYECKOW JIMUCCOLMAIIMU KHUCIIOT,
mieioued W CoJIeH, MOJHBIE M COKpalIEHHbIE YpaBHEHUS peaKIuid
MOHHOTO  OOMEHa, YpaBHEHHUS  pEaKIHWi,  IMOJATBEPKIAIOIINX
CYIIIECTBOBAHUE TCHETHUYECKON CBSI3U MEXIY BEIICCTBAMH Pa3THUYHBIX
KJIACCOB;

PacKpbhIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM
MIOCPEJICTBOM COCTaBIICHHUS 3JIEKTPOHHOIO OajaHca 3TUX PeaKInii;
IPOrHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHX IPEBpAlICHUI B PazIUYHBIX
YCIOBUSX;

BBIUUCISITh OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJSIPHYIO MaccChl
BEIIECTB, MACCOBYIO JOJI0 XHMHUYECKOTO0 »3JeMeHTa Mo ¢dopmyIe
COCIMHEHUS, MAacCOBYIO JOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

coOmomaTh  TpaBWjia  TMOJB30BAaHUA  XUMHYECKOM  TMOCYIO0M U
1abopaTopHBIM O0OpYJIOBAaHUEM, a TaKXKe IpaBuiaa oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBHUM C HWHCTPYKLIMSMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYCHUIO M COOUPaHUIO
ra3o000pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIOTO ra3a);

OPOBOJIUTh  PEAKIMHU, TMOJATBEPKIAIOIINE KAYECTBEHHBIM  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATh OMNBITHBIM MYTEM XJIOPHU-,
Opomun-, womua-, KapOoHat-, ¢ocdar-, cwimkar-, cynabdar-,
TUAPOKCUA-UOHBI, KATHOHBl AMMOHHUSI U MOHBI M3YYECHHBIX METAJUIOB,
NPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPTraHUYECKUX BEIIECTB;
OPUMEHATh OCHOBHBIE ONEpPAlUd MBICIUTEIBHON AESTEIbHOCTH —
aHaliu3 W CHHTE3, CpaBHEHHE, OO0O0OIIEHHEe, CHUCTEeMaTH3aIHIO,
BBISIBJICHUE MPUYMHHO-CJIEJICTBEHHBIX CBSI3€M — JJIsl U3YYEHUS CBOMCTB



BEIIECTB M XHMHUYECKUX pEaKIUi, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HaHUs — HAOJIOJEHUE, U3MEPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT
(peanbHbIN U MBICTICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIIACC
KoauuecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
KoHTpoJbHBbIE IIpakTHYyeckue
n/n TeM MPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThl
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMusg — BakHas 00J1aCcTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.eds00.ru/A3RIT4T6X
MPAKTUYECKOU JIeATeTbHOCTH
JeJI0BeKa
BemiecTBa 1 XuMu4eckue
1.2 B 15 1 https://m.eds00.ru/JOM9V8VED
peakuuu
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHU4eCKUX BellecTB
Bosayx. Kucnopon.
2.1 X post 6 https://m.edsoo.ru/Q5A8K5SWS8Y
ITousarue 00 oxkcumax
Bonopon. Ilonsarue o
22 HOPOA 8 1 hitps://m.edsoo.ru/CAH8K6TSE
KHUCJIOTaX U COJISIX
Bopa. PactBoprl. IloHaTue
2.3 A p 5 1 1 https://m.edsoo.ru/F1X701B0Q
00 OCHOBaHUAX
OCHOBHBIE KJIACCHI
24 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/L3F4R7GOT
COeIUHEHUN
Hroro no paszneny 30




Paznean 3. Illepuoanyeckuii 3axkon u Ilepuoguyeckasi cucrema xummnieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPeaknumn

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema
3.1 XUMHUYECKHX dJIeMeHTOB JI. 7
N. MenneneeBa. Ctpoenue
aToma

https://m.edsoo.ru/C911 KEPOM

XUMHYECKASA CBA3b.

OKHCIUTENTHHO-
3.2 8 2 https://m.edsoo.ru/W8COT2E7K
BOCCTaHOBHTEJILHBIC
peaxIu
Hroro mo pazgeny 15
PesepBHOE Bpems 3 https://m.edsoo.ru/A3F7K3G1G

OBIIEE KOJIJMYECTBO YACOB

I10 ITIPOTPAMME 08 >




9 KUIIACC

KoaundyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Konrpoiabubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypChl
padoTsbI padoThI
Pa3nes 1. BemecTBo  XuMnuyeckmne peakuun
[ToBTOpEHue u yriyorieHne 3HaHUN
1.1 P T 5 1 https:/m.edso0.r/GOMSWII3T
OCHOBHBIX pa3/IesioB Kypca 8 kjacca
OCHOBHBIE 3aKOHOMEPHOCTH
1.2 N 4 https://m.eds00.ru/R3729Q6G4G
XUMHUYECKUX PeaKIni
DNeKTpOIUTHYECKAs TUCCOLUAIUS.
1.3 P recotman 8 1 I https://m.edsoo.ru/DSRSVAO4A
XUMHUYECKUE PEAKIIMU B pacTBOPaX
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX COeAMHEHHUS
OO61as XxapakTepUCTUKa XUMUYECKHX
2.1 - P P 4 1 https://m.edsoo.ru/FOWINIFSV
sneMeHToB VIIA-rpynmnsl. ["anorenst
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 aneMeHToB VIA-rpynmsi. Cepa u eé 6 https://m.edsoo.ru/S7TL7MOL7S
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop 7 1 https://m.edsoo.ru/A6 YOS6H4U
U UX COCIMHEHUS
OO11ast XapakTepUCTUKAa XMMUYECKUX
24 aneMeHToB [VA-rpynnsl. Yraepoa u 8 1 2 https://m.edsoo.ru/Q2W5SH2KSY

erMHPIfI 1 UX COCOAUHCHUA




Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeTUHEHU A

3.1 OO011e cBoiicTBa METAJIIOB 4 https://m.edsoo.ru/C1C6H6T2M
3.2 Baxneiiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/I8G6J7ROU
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
B
4.1 CHLECTRA I MATCPHAIDL B AH3HH 3 hitps://m.edso0.ru/Z3SST 108K
YyelloBeKa
Hroro no pazneny 3
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE
Bcero
padoTbI

IIpakTHYyeckue
padoThI

Jara
HU3yYeHH s

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Ipenmer xumuu. Poms xumun B
JKU3HM 4desoBeka. Tena u
BEIIECTBA

https://m.edso0o0.ru/J4C2VE8M9V

Ilonsatue o METOJaX IIO3HAaHUA B
XNUMHUHN

https://m.eds00.ru/P108ASC6T

[IpaxTrueckas padora Ne 1
«IIpaBmiia paboTHI B
1a00paTOPUH U MPUEMBI
oOpareHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM

https://m.eds00.ru/O5SG3EODS8Y

YucTele BENECTBA U CMECH.
CriocoOnl pasneneHus cMmecei

https://m.edsoo.ru/X1A2E3M8R

[TpakTuueckas padota Ne 2
«Pa3znenenue cmeceit (Ha
MpUMepe OYUCTKU TTOBAPEHHOU
COJIH)»

https://m.edsoo.ru/R6EW6Z8F9X

ATOMBEI U MOJICKYJIbI

https://m.edsoo.ru/J7R108HI1L

XUMUYECKUE dTIEMEHTHI. 3HAKH
(CMMBOJIBI) XUMHUYECKUX
JJIEMEHTOB

https://m.edsoo.ru/ W3U6Q6D7TW




IIpocTseie U CI0KHBIE BELIECTBA

https://m.edsoo.ru/H2ZW7WS8P3A

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

https://m.edsoo.ru/EODILSNIN

10

3aKOH NOCTOSHCTBA COCTaBa
BeIeCTB. XUMHYECKas
¢dbopmyia. BaleHTHOCTh aTOMOB
XUMHYECKUX DJIIEMEHTOB

https://m.edsoo.ru/I3Y2G1R4C

11

OTtHOCHUTEIbHAA aTOMHAs Macca.

OTtHocuTenbHAast MOJIEKYIIsIpHAs
Macca

https://m.edsoo.ru/FON3S0A9]

12

MaccoBas 10J11 XUMHYECKOTO
3JIEMEHTA B COEIUHEHNH

https://m.edsoo.ru/J6A9W4P1J

13

KomnuectBo Bemniectsa. Moub.
MognspHas macca

https://m.edsoo.ru/C2J5K415X

14

duszndeckre U XUMHUUECKHE
SIBJICHUS. XHMHUYeCKast pEaKknus

https://m.edsoo.ru/S2R3H7N6C

15

[Ipu3Haku u ycinoBus
MPOTEKAHUS XUMHUYECKUX
peakuui

https://m.edsoo.ru/Z3F4A8K60

16

3akoH COXpaHCHU MacCChI
BeliecTB. XUMHUYECKHE
YpaBHCHUA

https://m.edsoo.ru/P7V8AS5Z3D

17

Brluucnenus koanvecrTsa,
Macchl BELIECTBA 110
YPAaBHEHUSAM XUMHUYECKUX
peakuui

https://m.edsoo.ru/W9S8Y 7727

18

Knaccugukanus XuMHuuecKux

https://m.edsoo.ru/KOP1L4R1IW




peakuuii (coeTuHeHus,
pa3ioXKeHus, 3aMelleHus,
oOMeHa)

19

M. B. JIoMOHOCOB — y4€HBIN-
sHimKIoneauct. O0oO0enne u
cHUCTeEMAaTHU3alu 3HaAaHNN

https://m.edso00.ru/C2T2E6W6V

20

KonTponsnas pabora Nel no
TeMe «BelecTBa 1 XUMHUYECKUE
peaKIum

https://m.edsoo.ru/D6E9Q4E9H

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucioposm — anemeHt
U pocToe BemecTBo. O30H

https://m.edsoo0.ru/M6A7YOW7S

22

duznuecKue U XHMUIECKUE
CBOMCTBA KUCJIOPOJia (peakIuu
oKucIneHus, rTopeHue). [lonstue
00 oxcuaax

https://m.eds00.ru/O0Q4H1UST

23

CriocoOblI moTy4eHHst KHCI0poIa
B JIaOOpaTOpUH U
MPOMBIILICHHOCTH.
[TpumeHneHue kuciaopoaa

https://m.edsoo.ru/F8Q2D2X3H

24

TennoBoii 3pHeKT XuMHIECKOM
peaKIuu, OHSATHE O
TEPMOXUMHUYECKOM YPaBHCHHH,
9K30- U DHJIOTEPMUYCCKUX
peaxiusax

https://m.edsoo.ru/Z6H4G9D8W

25

Tornuso (HedTh, yroib U
MeTaH). 3arpsi3HeHue Bo3/1yxa,

https://m.edsoo.ru/Y2Y4M4H1B




CrOCcOOBI €ro Mpe0TBPAICHUS

26

[Ipaktuyeckas padora Ne 3 o
teMe «llonydyenue u cobupanue
KUCJIOPOJIa, U3y4EHHUE ero
CBOMCTB»

https://m.edsoo.ru/J2X0TOAOD

27

Bonopox — anemeHT u nmpoctoe
BemecTBo. Haxoxnenne B
pupoie

https://m.edsoo.ru/ISD2B5SD7A

28

(DI/ISI/I‘—IeCKI/Ie U XUMHUYCCKHC
CBOICTBa BOJIOPOIA.
[Ipumenenne Bogopoaa

https://m.edsoo.ru/QOA7R7TW60

29

TloHdaTHE O KHUCIIOTaX U COJISIX

https://m.edsoo.ru/N711 U1E4J

30

CriocoObI moTy4eHust BOJAOPOIa
B JJabopaTtopuu

https://m.edsoo.ru/F4W6U50Q50Q

31

[TpakTuueckast pabota Ne 4 o
teme «[lomydenue u cobupanue
BOJIOPO/JIa, U3YyUECHUE €ro
CBOMCTB»

https://m.edsoo.ru/A8D2B6027Z

32

Monspabiii 00bEM ra3oB. 3aKOH
ABoraapo

https://m.edsoo.ru/W4Y1W4W8C

33

Brruncienus o0béma,
KOJIMYECTBA BElIEeCTBA ra3a Io
€ro U3BECTHOMY KOJINYECTBY
BEIIECTBA WK 00BEMY

https://m.edsoo.ru/LOW2K90Q8I

34

Brruuciesus 00EMOB ra3oB o
YPAaBHEHUIO PEAKMN Ha OCHOBE
3aKOHA 00BEMHBIX OTHOLIEHUI

https://m.edsoo.ru/M7G2D2E3H




ra3oB

35

Ddusnueckie 1 XUMHUUECKIE
CBOMCTBA BOJEI

https://m.edsoo.ru/F3SSH7HOU

36

CocraB ocHoBanuii. [lorsarue 00
AHAUKATOPax

https://m.edsoo.ru/I9OM1C5U8J

37

Bona kak pactBopurens.
HaCI)IHIeHHBIG 1 HCHACBIIIICHHBIC
pactBOpbl. MaccoBas 101
BEI[ECTBA B pacTBOPE

https://m.edso0o0.ru/S7Z0N3W2D

38

[IpakTueckas padora Ne 5 o
teme «IIpuroroBnenue
pPacTBOPOB C ONMPEAETEHHOMN
MAacCOBOM JI0JIEN pacTBOPEHHOTO
BEILIECTBA»

https://m.edsoo.ru/LOV7U6I6H

39

Kontponbras padoTta Ne2 no
teme «Kucnopoa. Bogopos.
Bonma»

https://m.edso00.ru/Y3C8C9CRZ

40

Oxcuppl: cocTas,
KJ1accu(UKaus, HOMEHKIJIaTypa

https://m.edsoo.ru/D1 A6N2B9L

41

[Tonyuenue u xuMu4eckue
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX
1 aM(OTEPHBIX OKCHJIOB

https://m.edsoo.ru/E3USHI W8V

42

OcHoBaHus: COCTaB,
KJ'IaCCI/I(I)I/IKaI_[I/ISI, HOMCHKIJIAaTypa

https://m.edsoo.ru/C9Z0E9NSV

43

[TonyyeHnue u xXumMu4ecKkue
CBOMCTBa OCHOBaHUH

https://m.edsoo.ru/W5V2Q8KI1E




44

KwucnoTsl: cocTas,
KJaccu(uKaIys, HOMEHKIATypa

https://m.edsoo.ru/F4P2A0C3V

45

HonyquHe U XUMHWYCCKHUC
CBOMCTBA KUCJIOT

https://m.edsoo.ru/BSC1L3L6M

46

Conu (cpennue): HOMEHKIIATypa,
CHOCOOBI MOJTY4YEeHMUS,
XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/J4B9Q5SE1X

47

[IpakTrueckas padora Ne 6.
PeIHeHI/Ie BKCHepI/IMeHTaJ'II)HI)IX
3asa4q 1o TeMe «OCHOBHEIE
KJIaCChl HEOPTaHUYECKUX
COCIUHCHHID

https://m.edso0.ru/E9X4K8F7W

48

['eHeTn4eckas CBSI3b MEXKITY
KJIaCCaMH HEOPraHUYECKUX
COEIUHEHUN

https://m.edsoo.ru/HOUSD6A0OC

49

O0001IeHre U cCUCTEMAaTU3AIIHS
3HaHUU

https://m.eds00.ru/Q6GINSL4B

50

Kontponbras padoTa Ne3 o
TeMe "OCHOBHEBIE KIIACCHI
HEOpPraHWYECKUX COCTMHEHUN"

https://m.edsoo.ru/W6J7L5I5P

51

HepBLIC IIOIIBITKH
KJ'IaCCI/I(bI/IKaI_[I/II/I XHUMHYCCKHUX
aJIeMeHTOB. IloHsATHE O rpymmnax
CXOJHBIX 5JICMCHTOB

https://m.edsoo.ru/R4S7TM4MIN

52

[Iepuonnueckuii 3aK0H U
[lepuoanueckas cucrema
XHMHUYECKUX 31eMeHTOB /1. H.

https://m.edsoo.ru/A1BOFOV6C




Meunpeneena

53

[Iepuoasl, rpynmsl, HOATPYIIIIEI

https://m.edsoo.ru/W30116R2U

54

Crpoenue atomoB. CoctaB
aTOMHBIX saep. M30To1b!

https://m.eds00.ru/C9Q907Z3C

55

CrpoeHue 3IIeKTPOHHBIX
000J109€K aTOMOB AJIEMEHTOB
[Tepuonnueckont cucremsr /. 1.
MenneneeBa

https://m.eds00.ru/O0F6Y5SC8B

56

XapakTepucTUKa XUMUYECKOTO
AJIEMEHTA TI0 €ro MOJIOKEHUIO B
[Tepnoanueckoii cucreme /1. U.
MenneneeBa

https://m.eds00.ru/A9C319Z5W

57

3nauenue [lepuoguyeckoro
3aKOHA IS Pa3BUTHS HAYKH U
npaktuku. /1. 1. MenaeneeB —
Y4EHBIN, MTeIarOT ¥ TPaXIaHIH

https://m.edso00.ru/K3S31400V

58

PesepBubIit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HaHHH /
Bcepocculickas npoBepoyHast
pabota

https://m.edsoo.ru/BOVII4W6A

59

KonTponsnas pabora Ne4 mo
teMe «CTpoeHue aroma.
XuMmuyeckas CBsI3b» /
Bcepoccuiickast mpoBepouHas
pabota

https://m.edsoo.ru/L2L.4K0050

60

QHGKTpOOTpI/II_IaTeJ'ILHO CTb
daTOMOB XMMHYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/S6R8O02X9B




61 MNonnas xumMmnyeckas cBsA3b 1 https://m.edsoo.ru/R201T6L4S
KoBanentnas nonspHas

62 1 https://m.edsoo.ru/GON4H4J6F
XUMMHUYECKAS CBA3b
KoBanenrnas HenossipHas

63 1 https://m.edsoo.ru/R5Q417S5K
XUMHUYECKAs CBA3b

64 CreneHp OKUCIEHUS 1 https://m.eds00.ru/S8U900D4B
OKHUCIIUTEIBLHO-

65 1 https://m.edsoo.ru/KOW2Q5Y1C
BOCCTaHOBHTEJIHHBIC PEAKIIHH

66 OKHUCINUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo0.ru/M3D0P4C9Y
Peseprubiit ypok. O6001eHNE 1
cucTeMaTHu3anys 3HaHuH 110

67 1 https://m.eds00.ru/S2R4SSM7N
teme «CTpoeHue atoma.
XHUMHUYECKas CBA3L)
Pesepsuslil ypok. O000IIIEHNE U

68 PBHBI YP iﬂ 1 hitps://m.edsoo.r/SIR 1B1L6Q
CUCTEMATH3AINS 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTHYyeckue
padoTsI

JlaTa
HU3yUYeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[lepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMUYeCKnX deMeHToB 1. 1.
MenneneeBa

https://m.edsoo.ru/W4YS5P2F9X

3aKOHOMEPHOCTH B H3MEHECHUH
CBOMCTB XMMHYECKUX
3JIEMEHTOB IIEPBBIX TPEX
MIEPUOJOB

https://m.edsoo.ru/VEK9C1C4R

Knaccuduxarnus u
HOMCHKJIATypa HEOPTaHHIECKUX
BEIIECTB

https://m.eds00.ru/Q9Y1Y7Z00

Bunel xuMuuyeckou CBSA3U U
THUIIBI KPUCTATUTUNYECKHUX
pEmETOK

https://m.edsoo.ru/R9T4R3J2H

Kontponbras padorta Nel no
teme «IloBTOpenue u
yriay0lieHne 3HaHUH OCHOBHBIX
pas3aenoB Kypca 8 Kiiaccay

https://m.edsoo.ru/R3U4P4C6M

Knaccugukanus XuMuueckux
peaxkuuil o pa3aIuuHbIM
IIpU3HAKaM

https://m.edsoo.ru/H6L106USO

ITonsaTHe 0 ckopocTH

https://m.edsoo.ru/Y8B8USO41




XUMu4eckon peakuuu. I[lonstue
0 TOMOTEHHBIX U I€TEPOre€HHBIX
peakumsx

[ToHATHE O XUMHYECKOM
paBHOBecuu. DaKTOPBHI,
BIIASIFOLIME HA CKOPOCTh
XUMUYECKON PEaKLUU U
MTOJIOKEHNE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/SSK8G2A3K

OKHUCIIUTEIBLHO-
BOCCTaHOBHTEJIHHBIC PEAKIIHH

https://m.eds0o0.ru/G9K90O1B1A

10

Teopust 3nEKTPONTUTHYECKON
muccounanuu. CuibHbIE U
cia0ble AIIEKTPOTUTHI

https://m.edsoo.ru/BOO3F108F

11

HNonnblie ypaBHEHUS peakuid

https://m.edsoo.ru/HIN3L8Y7G

12

XUMHUYEeCKHe CBOMCTBA KHCIIOT
M OCHOBAHUH B CBETE
MPEACTaBJICHUI 00
ANEKTPOJIUTUUECKON
JIHCCOLHAIIN

https://m.edso00.ru/T3G0X4B91

13

XHUMHYECKHE CBOMCTBA COJICH B
CBETE MPEACTABICHHUI 00
ANEKTPOJUTUYECKON
JIHACCOLNAIIN

https://m.edsoo.ru/S1P2W3Q2V

14

[TonsTue o ruaponuse coyien

https://m.eds00.ru/X9Q4S7R5D

15

O0001IeHNE U cUCTEMATU3 AU
3HaHUH

https://m.edsoo.ru/B3H9QOWON




16

[Ipaktuyeckas padora Ne 1.

«Pemenue SKCIICPUMCHTAJIbHBIX

3aga4»

https://m.edsoo.ru/Y2CIM4K4K

17

KonTtposnsHas padora Ne2 mo
TeMe «DJIEKTPOJINTUYECKAast
aucconuanys. XUMHYECKHE
peaxkiuu B pacTBOpax»

https://m.edsoo.ru/A3E5SY 1K4F

18

OO01as XxapakTepucTUKa
rajoreHoB. XUMHYECKHE
CBOICTBa Ha MPUMeEPE XJIopa

https://m.edsoo.ru/L9Q3U2Z0U

19

XnopoBogopoa. CosnsaHast
KHUCJI0Ta, XUMHYCCKHEC
CBOICTBA, MOJTyYEHHUE,
MIPUMEHEHHE

https://m.eds00.ru/VOY2L8Y0S

20

[TpakTtruueckast pabota Ne 2 o
teme «llonyueHnue coistHOM
KHUCTIOTBI, U3yYEeHHE €&
CBOMCTB»

https://m.edsoo.ru/V405C713Y

21

Berurcienus o ypaBHEHUAM
XHUMHYCCKUX PEaKIUi, eClin
OJIMH U3 PEarcHTOB JaH B
H30BITKE

https://m.edsoo.ru/R8ROJ1LSA

22

OO1as xapakTepuCTHUKa
251eMeHTOB VIA-rpymnmnbl

https://m.edsoo.ru/USKSESDOV

23

AnnoTtpomnHsle MOAU(UKAUU
cepbl. Haxoxnenue cepsl u e€
COEJIMHEHU B IPUPOJE.

https://m.edsoo.ru/P8X9L.2R2Y




XUMHUYECKUE CBOMCTBA CEPBI

24

CepoBoa0opo1, CTpOCHHUE,
(1)I/I3I/I‘I€CKI/I€ U XUMHUYCCKHUC
CBOICTBA

https://m.edsoo.ru/D1K1F5U6P

25

Oxcuppl cepbl. CepHas
KHUCII0Ta, (hU3HYecKue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

https://m.edsoo.ru/K2COD1Y5W

26

XUMHUYECKUE PEAKIINH,
JeXallue B OCHOBE
MIPOMBIIIIJIEHHOTO criocoba
MTOJTY4EHUS] CEPHOU KUCIIOTHI.
XHUMHUYECKOE 3arpsi3HEHUE
OKpYKarollen cpeibl
COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/V6V8J2S2H

27

Brruncnenune MmaccoBou 1oau
BBIX0/1a ITPOJIYKTA PEAKIIUN

https://m.edsoo.ru/TSHSM5C6Q

28

OO1as XxapakTepucTUKa
31eMeHTOB VA-rpynbl. A30T,
pacnpocTpaHeHue B IpUpoJe,
buznyecKkue 1 XuMU4eCcKue
CBOMCTBA

https://m.edso00.ru/J9X6KSESP

29

AmMuak, ero usnueckue u
XMUMHYECKUE CBOICTBA,
MOJTy4eHUE U TPUMEHEHUE

https://m.edsoo.ru/A2J3ESISU

30

IIpakTtuyeckas padora Ne 3 no
teMe «IlonyyeHne ammunaka,

https://m.edsoo.ru/HSA8ASG8V




W3YyYECHHUE ETO CBOMCTB)

31

A3oTHag KHCJIoTa, €
(1)I/I3I/I‘ICCKI/I€ U XUMHUYCCKHEC
CBOIiCTBa

https://m.edsoo.ru/A4S5F4UOM

32

Hcnonp3oBaHnue HUTPATOB U
COJIEW aMMOHHSI B Ka4eCTBE
MUHEPAJIbHBIX YIOOpEHUH.
XHUMHUYECKOE 3arpsi3HEHUE
OKpYKaroLEn CpeJIbl
COEJIMHEHUSIMU a30Ta

https://m.edso00.ru/G7Y4Q1J6P

33

®docdop. Oxcua pochopa (V) u
dbocdhopnas kucnora,
¢buznyeckue 1 XuMu4ecKue
CBOICTBA, MOJTYyYEHUE

https://m.edso0.ru/Q5BOG1N3R

34

Hcnonws3zoBanue docdaTtoB B
KayecTBE MUHEPATbHBIX
ynoOpeHui. 3arps3HeHne
MPUPOIHOM cpenbl hochaTamu

https://m.edsoo.ru/M4G5H1P30

35

Yrnepon, pacnpocTpaHeHHe B
npupoje, husnueckue u
XMUMHYECKUE CBOMCTBA

https://m.edsoo.ru/A9C8F 1 A41

36

Oxcunpl yriaeponaa, ux
(bU3UYECKUEe U XUMHUYECKUE
CBOMCTBA. DKOJOTHYECKHUE
MpoO0JIeMBbl, CBSI3aHHBIE C
okcuoM yriepona (IV)

https://m.edsoo.ru/P6UTM4K9T

37

YropHas KUCIIOTa U €€ COJIN

https://m.edsoo.ru/TSO1SOF1T




38

[Ipaktuyeckas padora Ne 4 o
teMe "[lomydyeHue yriekucioro
ra3za. KauecrBenHas peakuus Ha
kapOoHaT-uoH"

https://m.edsoo0.ru/POWIW6A4C

39

[lepBoHauanbHBIC TOHATHS 00
OPraHMYeCKHUX BEIIECTBAX KAK O
COEIMHEHMSAX Yriepoia

https://m.eds00.ru/G5SO6H6X1E

40

Kpemuuii u ero coequHeHns

https://m.edsoo.ru/S2F3Z4G3N

41

[IpakTueckas pabora Ne 5.
PGIHGHI/IG BKCHepI/IMeHTaJ'II)HLIX
3ajs1a4d 1Mo TeMe «BakHaeimne
HEMETAJIJIbI 1 UX COCOIUHCHU )

https://m.edsoo.ru/YS8B8R2E1]J

42

Kontponbras padota Ne3 o
TeMe «BaxHenIe HeMeTaIbl
U UX COCOUHEHU

https://m.edsoo.ru/K1E4WS5F5D

43

OO6mras xapakTepucTuKa
XUMUYECKUX JIEMEHTOB —
MeTaJUIOB. MeTayumnyeckast
CBSI3b U METAJLTHYECKAs
KpHUCTaJNTNYeCKasi peréTka.
dusunueckue cBoicTBa
METaJUIOB

https://m.edso0.ru/Q5SM8X3Z6L

44

XuMU4ecKre CBOUCTBa
METaJUIOB.
ONEKTPOXUMHUYECKUN PsifL
HaNpsHKeHUH METauIoB

https://m.edsoo.ru/M7GOF6W6K

45

OO111e cnocoObl MoJTy4eHus

https://m.edsoo.ru/F9S7U4G5C




MeTaioB. CIuiaBbl.
Brraucienus o ypaBHEHUSIM
XUMHUYECKUX PEAKIUH, ECIIH
OJIMH U3 PEareHTOB COJIEPKUT

npuMecu

46 [TonsiTHE O KOPPO3UK METAIIIOB https://m.edsoo.ru/U4T6B8L6C

47 IIenouyHble METaJLIIBI https://m.edsoo.ru/ESNOF6H7A
OKCHIBI U THAPOKCUIBI HATPHUS

48 8 APOXCHARL Hatp https://m.edsoo.ru/QSFAA8Z0U
U KaJIusg
[llenoyno3eMeNnbHBIE METATIIBI

49 . o https://m.edsoo.ru/R9G4H21.5S
— KaJbIIMHA U Marduit
Baxnenmme coequHEHIS

50 https://m.edsoo.ru/BSB6SOF6R
KaJIbIHS
O0001IeHNEe U cCUCTEMAaTU3 AN

51 N https://m.edsoo.ru/Z8S2E1Y6W
3HAHHHI
JKEcTKOCTh BOIBI M CIIOCOOEI €6

52 https://m.edsoo.ru/U4F1V1P9K
YCTpaHECHHS
[IpakTruueckas padota Ne 6 o

53 TeMe "JKECTKOCThL BOAKI U https://m.edsoo.ru/T6E9U2I3W
METO/Ibl €€ yCTpaHEeHUs"

54 AJFOMUHUA https://m.eds00.ru/O2U1T4S00
AmMdoTepHbIe CBOICTBA OKCHIA

55 https://m.edsoo.ru/T7Z619U3S
Y TUAPOKCH]IA

56 Kemeso https://m.edsoo.ru/I2ROK4COE
OKXCcHuIBI, THAPOKCHIBI U COJIH

57 IbL, THID a https://m.edso0.ru/U2B913V0Q

xene3a (II) u xxenesza (I1I)




58

O0001IeHUE U CUCTEMATU3ALIUS
3HAHUH

https://m.edsoo.ru/W6NOHSL7X

59

[Ipaktuyeckas padora Ne 7.
Pemrenue skciepuMeHTAIBHBIX
3aj7a4 no teMe «BaxkHeunmme
METAJIJIbl U KX COCOUHECHUS)

https://m.edsoo.ru/J1IM4T7L4X

60

Boruncnenus no ypaBHEHUsIM
XUMHUYECKUX PEAKIUH, ECIIH
OJIMH U3 PEareHTOB J]aH B
M30BITKE WIN COJIEPIKUT
npuMecH. Berancnenus
MacCOBOM JIOJIH BEIXOJa
IIPOIyKTA peaKuu

https://m.edsoo.ru/F2G001YOK

61

O0001IeHre U cUCTEMaTU3 AL
3HAaHUHN

https://m.edsoo.ru/WIFSE9LSN

62

Kontponbras padoTta Ne4 o
TeMe «BakHeunie MeTaJuIbl U
HUX COEIUHEHU

https://m.edsoo.ru/F1IEOK9H7N

63

BemectBa n Marc€purabl B
HOBCGHHCBHOﬁ JKH3HH 4YCJIOBCKA

https://m.edsoo.ru/T4P9U7D4B

64

XUMHUYECKOE 3arpsi3HCHUE
OKpY’KaroIlel cpebl

https://m.edsoo.ru/COU700M3X

65

Ponp xumuu B pEeIICHUA
9KOJIOTHYCCKHX HpO6J’ICM

https://m.eds00.ru/K9X9A8TOM

66

PesepBHrlit ypok. O600IeHNE 1
cucTeMaTH3aIlHs 3HAHUM

https://m.edsoo.ru/T5SK5V6J3C

67

PesepBHrlit ypok. O6001IeHNE 1

https://m.edsoo.ru/Y2B8C4H2E




cUCTeEMAaTU3alus 3HaHUN

68 PesepBHblit ypok. O60011EHNE U

cUCTeEMAaTHU3alus 3HaAaHNN

https://m.edsoo.ru/B3P1R2T3V

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68







INPOBEPAEMBbBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHON MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

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

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX TIOHSATHH: aToM,
MOJIEKyJIa, XMMHUYECKUH DIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, CMECh (OTHOPOAHAS W HEOTHOPOJHAS), BAJICHTHOCTb,
OTHOCHTENIbHAsE aTOMHAass M MOJICKYJIsIpHas Macca, KOJIMYECTBO
BEIlleCTBa, MOJIb, MOJISIPHAs Macca, MaccoBasi JOJs XUMHUYECKOTO
3JIEMEHTa B COCAMHEHUH, MOJISIPHBIA 00BEM, XUMUYECKasi peaKIus,
KiIaccuukanus — peaklHWii: peakIuu  COCTUHEHUsS, pPEaKIuu
pa3lioKEHUsI, PEAKIMU 3aMEIICHUs, peakiuu OOMeHa, 3K30- M
SHJOTEPMHUUYCCKHE PEAKIIMU, TEIIOBOW 3(PPEKT peakiuu, pacTBop,

MaccoBasi J10Jisl BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIIKsI) B pacTBOPE

1.2

HUIITIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XMMHYCCKHUX MOHATHI 1
IIPUMCHATh OTHU IIOHATHUA IIpU OINHMCAaHHMM BEIICCTB H HX

MpeBpaIleHU A

1.3

HCIIOJIb30BATh XUMHUUYCCKYHO CUMBOJIUKY HJIsI COCTABJICHUSA (I)OpMyJ'I

BCIICCTB U ypaBHCHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

1.4

pacKpbiBaTb CMBICII 3dKOHOB COXpPAaHCHHA MACChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPDHOTO Y4YCHHS, 3dKOHa

ABoraapo

1.5

OonpeACiisITb BAJICHTHOCTb AaTOMOB 3JIECMCHTOB B 6I/IHapHI:>IX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTB XUMHUYCCKHUE pCaKIuU (HO qUCIly U COCTaBy

Y4YacCTBYIOIIMX B PeaKkIMH BELIECTB, 110 TEeIJI0BOMY 3 heKTy)




1.7

BBIUHCIISITh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYKO MacChbl

BCIICCTB

1.8

BBIYUCIIATH MAacCOBYIO JIOJIO XHMHUYECKOTO dJIeMeHTa 1o (opmyre

COCAUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCHIECCTBA B PaCTBOPE

1.10

IMPUMCHATH CCTCCTBCHHOHAYYHBIC MCTObI IIO3HAaHUA -
Ha6JHOI[eHI/Ie, HU3MEpPCHUC, MOACIIMPOBAHHUC, OKCIICPUMCHT

(peanbHBIN U MBICIICHHBIN)

I[Io Teme: «Baxselmme MNpeACTABUTEIN  HEOPraHHUYECKHUX

BECIICCTB»

2.1

PaCKpheIBaATb CMBICII OCHOBHBIX XWMHWYCCKUX TIOHSATHH: OKCHun,

KHcCj0oTa, OCHOBAHHUEC, COJIb

2.2

OTIPENeNATh MPUHAUIEKHOCTh BEIIECTB K ONpeleIEHHOMY Kiaccy

coemHeHu no popmynaam

2.3

KJIacCU(PHUITMPOBATh HEOPTAaHMYECKUE BEIECTBA

24

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA
BEIIECTB PA3IMYHBIX KJIACCOB, TIOATBEPKIasi OMMCAHNE TPUMEPAMHU
MOJICKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOIIUX  XUMHUYECKUX

peakuui

2.5

IIPOIrHO3UPOBATH CBOMCTBa BC€OICCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTH IIPOTCKAaHUA XHUMHUYCCKUX

IpEeBpaIICHUI B Pa3JIMYHBIX YCIOBUSAX

2.6

CJIeJOBaTh IPAaBHJIAM IOJb30BAaHUS XUMHUYECKOM IOCYIOW H
1a00paTOPHBIM 000pPYIOBaHUEM, a TaKXKe MpaBUIaM OOpalleHUs ¢
BEUIECTBAMHU B COOTBETCTBMM C HMHCTPYKLUSAMHU I10 BBIIIOJIHEHUIO
1a00paTOPHBIX XMMHUYECKHX OIBITOB IO MOJYYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIECTB (BOJOPOJa U KUCIOPOAa), IPUTOTOBICHUIO
pacTBOPOB C ONPEIEIEHHONM MAacCOBOM JOJIEH PpPacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTBI
[I0 PACIO3HABAaHUIO PACTBOPOB ILEJIOYEH M KHUCIOT € IMOMOIIBIO

UH/IMKAaTOpOB (JIakMyc, GeHoI(PTaTenH, METUIOPAHXK U APYTHe)

2.7

IMPOBOIUTD paC‘IéTbI 0 YpaBHCHUIO XHMHUYECKOH pcaknuun

[To teme: «Ilepuoanuecknii 3axkoH u llepmoauueckas cucrema




xumudeckux aementoB . U. MenneneeBa. CTpoeHue aToMoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTCIILHEIC peakum»

3.1

PaCKpBIBATb CMBICJI OCHOBHBIX XUMHWYCCKUX TOHSATHUH: AApO aToma,
AJIEKTPOHHBIA CJOH aToMa, aTOMHasg OpOuTallb, pajuyc aroma,
XUMHYECKas CBA3b, IOJIIpHAA W HCIOJIApHAss KOBAJICHTHAs CBA3b,
JJIEKTPOOTPULIATEIILHOCTh, WOHHAS CB3b, WOH, KAaTUOH, aHWOH,

CTCIICHb OKHCJICHHUA

3.2

KJ'IaCCI/I(l)I/IIII/IpOBaTB XUMHNYECKHE IJIEMCHTBI

33

OTIUCHIBATh " XapaKTepru30BaTh TaOJIMYHYIO bopmy
[Tepuoandeckoil cHUCTEMBl XUMUYECKHUX OJJIEMEHTOB: pa3iMyaTh
MOHATUS  «rJIaBHasi moarpynmna (Arpynma)» ©  «moOouHas

noarpynna (brpymnma)», «Masbie» 1 «00IbIINE» MEPHOIbI

3.4

packpsiBaTh cmbici [lepronnueckoro 3akona [[.M. Menneneena:
JACMOHCTPUPOBATH IIOHUMAaHUue HCpHO}IquCKOﬁ 3aBUCHUMOCTH
CBOMCTB XUMHUYCCKUX 3JICMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

COOTHOCUTh 00O3HAYEHHs, KOTOpPhIE WMEIOTCSI B  TabIuUIe
«Ileppognyeckass cucrteMa XUMHUYECKUX  dsiemeHTtoB  [[.W.
MenpeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsn sapa, oOiiee Yucio

OJICKTPOHOB U pacpCACICHUEC UX 110 JICKTPOHHBIM CJ'IOHM)

3.6

OonpeaAciIsATb CTCIIEHb OKHUCJICHUA  JJIEMCHTOB B 6I/IHapHI>IX

COCAUMHECHUAX

3.7

OIIPCACIIATh BU XUMHWYECKOH CBSI3H (KOBaHCHTHaH n I/IOHHaSI) B

HCOPraHUYCCKUX COCINHCHHAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1

IIo Teme: «BeliecTBo 1 XUMHYECKast peaKkuus»

1.1

PACKpPBIBATH CMBICII OCHOBHBIX XHUMHUYCCKUX MOHSATHM: pacTBop,




AIIEKTPOJMTHI, HEAIEKTPOJIUTHI, JICKTPOIUTHYECKAS TUCCOITUAIINS,
peaknuyu HIOHHOTO 0OMEHa, KaTajau3aTop, XMMUYECKOe pPaBHOBECHE,
oOparumble u HEoOpaTHMBbIE peaxkuuuy,
OKHCITUTEITbHOBOCCTAHOBHTEIIbHEIC peakuumu, OKHCITUTEIIb,
BOCCTAaHOBMTEIIb, OKHCIEHHE W BOCCTAHOBJICHHE, AJUIOTPOIIUS,
aM(pOTEepHOCTh, XUMHUYECKasi CB3b (KOBaJCHTHas, WOHHA,
METaJUINYeCKasi), KPUCTAJUIMYECKas pemETKa, CIUIaBbI, CKOPOCTh

XUMHUYECKON peaKkuu

1.2

HUIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHUHN U
OPpUMCHATL OTH IMOHATUA IMIPU OIHCAHHMKU BCHICCTB W HX

MpeBpaIeHUuN

1.3

COCTaBIISATh YPABHEHUSI IEKTPOIUTUYECKON JUCCOIUAIIMK KHUCIIOT,
LIEJ0YEl U COJIEH, MOJHBIE U COKpAIIEHHBbIE YPABHEHUS PEAKLUN

MOHHOTO 0OOMEHa

1.4

PaCKpLIBaTh CYIIHOCTDb OKHCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX
peakimii MOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOTO OanaHca 3THX

peakuui

1.5

MIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOM peaKkIiuu

Ilo Temam: «HemeTamasl U UX coequHeHUs» U «MeTaluipl U UX

COCAUHECHUA»

2.1

XapakTepu30BaTh  (OMHUCBHIBATH) OOMME ©  CrIeHUPUISCKUE
XMUMUYECKHE CBOWMCTBA TMPOCTBIX W  CIOXKHBIX  BEIICCTB,
MOJTBEPKIasi OTMKMCAHUE MPUMEPAMH MOJICKYJSIPHBIX M HOHHBIX

YpaBHEHU COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKIIHiA

2.2

COCTaBJIATH YPpaBHCHUSA peaKHHﬁ, MOATBCPIKAAOIIHNX
CYILICCTBOBAHNC T'€HETUYECKOM CBiA3U MCXKAY  BCHICCTBaAMU

PpAa3JIMYHBIX KJIACCOB

2.3

IIPOIrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBHCHMOCTH OT HX
CTPOCHH, BO3BMOKHOCTHU MMPOTCKAHUA XUMHUYICCKHUX npeBpameHHﬁ B

Pa3JINYHbIX YCIIOBUAX
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CJICAOBAaTh IIpaBWJIaM IIOJIb30BAHUA XUMHYECKOM HOCY,Z[OI71 n
J'Ia60paTOpHBIM O60py,[[OBaHI/IeM, a TaKKC IIpaBUJIaM O6paH_[eHI/I$I C

BCIICCTBAMU B COOTBCTCTBHUU C MHCTPYKIUAMHU II0 BBIIIOJIHCHUIO




na60paTopHHx XUMHUYCCKHX OIBITOB 110 MOJYYCHHUIO U CO6I/IpaHI/IIO

ra3000pa3HBIX BEIIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a)

2.5

IMPOBOAMTL PCAKIUH, I[MOATBCPKIAAIOIINC Ka4eCTBEHHBI COCTaB
Pa3iIMYHBIX BCIICCTB: PACIO3HABATH OIBITHBIM HYTGM XJIopuna-,
Opomua, womupa, KapOoHar, dQocdar, cuIMKar, cyibdar,
TUAPOKCUAUOHBI, KATUOHBI aMMOHUA, HOHBI U3Y4YCHHBIX MCTAJIJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus u oOKpy)Karomas cpeiar»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYeckux moHAtuil: 1K

BCIICCTBA, KOPpPO3Hd MCTAJIJIOB

3.2

HpI/IMCHﬂTB OCHOBHBIC OHepaHI/II/I MBICHHTGHBHOﬁ NCATCIIBHOCTU —
aHaJIM3 W CHUHTE3, CpPaBHEHHE, O0OOIIEHWEe, CHCTeMaTH3aIIHIO,
BBISBJICHHC HpI/I‘—II/IHHO—CHe,ZICTBeHHBIX CBSISGf/i — JJIA I/ISy‘-IeHI/ISI
CBOI>'ICTB BCIICCTB U XUMHUUYCCKUX peaKuHﬁ; eCTeCTBeHHOHaY'-IHBIe
METOJbI TIO3HAHWS — HAOJIOJCHHWE, W3MEpeHHe, MOJICITUPOBAHUE,

AKCIIEPUMEHT (PeabHBIA U MBICTICHHBIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuun. Posib XUMHUM B KHU3HU YEIOBEKA. XUMHS B CHCTEME HAYK.
Tena u BemecrBa. @U3NYECKUE CBOMCTBA BEIIECTB. ATperaTHO€ COCTOSIHHE

BCIICCTB

1.2

ITongarne o METOJaX IIO3HAHUA B XHMHU. Ywucreie B€IIECTBA W CMCCH.

Crioco0sI pazneneHus cMmecen

1.3

ATOMBEI W MOJICKYJIBI. XuMuueckre »iaeMeHThl. CHMBOJIBI XUMHYECKHX

a51eMeHTOB. [IpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuyeckass (opmyna. BaneHTHOCT aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENIBHAs aToOMHas Macca.
OtHocuTenbHass MOJEKyIsipHas Macca. MaccoBas OIS XUMHUYECKOTO

9JIECMCHTA B COCAMHCHNU

1.5

KonnuecTtBo BemectBa. Mosib. Monsipaas Macca. B3aumMocBs3b KOJIMUECTBA,
MacChl M YHCJIa CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacuérel mo dopmynam

XUMHNYCCKHX COCI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XMMUYECKHE SIBICHUS. XUMUUECKas Peakius U e€ MpU3HaKH.
3aKOH  COXpaHEHHUsI  MacChl  BEHIeCTB.  XHMHYECKHE  YpaBHEHHS.
Knaccudukanuss XUMHUECKUX peakuuii (COeOUHEHHS, Ppa3OKEHUs,

3aMeleHus1, 0OMeHa)

1.7

XUMUYECKUN DSKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IMOCYIOH, C
npaBujaMu paboTel B Jjabopatopuu u npuéMamu oOpaiieHus ¢
nabopaTopHbIM  000pYIOBaHHWEM, HW3YY€HHE U ONUCaHUE (UBHUECKUX
CBOMCTB 0O0pa3llOB HEOPraHMYECKUX BEIIECTB, HAOMIOJCHHE (PUIUIECKHUX
(naBneHue BOCKA, TasHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUIIEHHE U
KOHJICHCAIIMSI BOJIbI) 1 XUMUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE METHOM
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCJIOTOW) sBIEHUH, HaOIIOAeHHE U
ONMCAaHUE TPU3HAKOB IMPOTEKAHUS XUMHUYECKUX pEaAKIHU (pasiiokKeHue

caxapa, B3aHMO/ICHCTBHE CepHOf/'I KHUCJIOTHI C XJIOpHUIOM 6ap1/151, PAa3JIOKCHUC




ruapokcuaa Memu(ll) npum HarpeBanuu, B3aMMOJEHMCTBHE JKele3a C
pactBopom coym Memu(ll), m3ydenwe crnocoOoOB pazgeneHusi cMmecedt (c
MOMOINBIO  MaruuTa, (WIBTPOBAaHHE, BBIMAPUBAHUE,  TUCTUIUIALUS,
xpomatorpadusi), TpoBEICHIEC OYHCTKH MOBAPCHHOW COJIHM, HAOIIOJCHUC H
ONHMCAaHWE pe3yJIbTATOB IPOBEACHUS OIBITa, WUIIOCTPUPYIOIIErO 3aKOH

COXPAHEHHUS MACChl, CO3aHNUE MOJIEIEH MOJIEKYI (LIapOCTEPHKHEBBIX)

Baxueline npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech rasos. CocraB Bo3ayxa. Kucmopon — sneMeHT U mpocTtoe
BemiecTBo. HaxoxaeHne kuciaopoaa B mpupoje, pusndeckne u XUMHUIECKHe
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [lpumenenne kucnopoaa. CriocoOsl
MOJy4eHHs KHCIOpojAa B Ja0OpaTopuy M NMPOMBINUIEHHOCTH. KpyroBopot

Kucnopoza B mpupoje. O30H — aJuloTpoInHas MOAU(DUKALUSA KUCIOPOa

2.2

TermoBoil 3(pdexT XuMuyeckoil peakiuuu, TEPMOXUMHYECKUE YpaBHEHUS,
9K30- M DHAOTEPMUYECKUE peakuuu. TOomImBo: yroyib U MeTaH. 3arps3HEHUE

BO3J1yXa, YCHJICHHE TTAPHUKOBOTO 3((PeKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bopopon — anemeHT u npocroe BemlectBo. HaxoxxaeHue Bogopoa B MpUpoe,
¢dbusnueckre M XUMHUYECKME CBOMCTBA, NMPHUMEHEHHUE, CIOCOObI IMOJTydEHHS.

Kuciote! 1 conu
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Monsipabiit 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM ypaBHEHHSIM

2.5

duznyeckue CcBoMcTBa BOJABL. Boma kak pactBoputenb. PacTBOpBI.
Haceimmenapie ¥ HEHACHIIEHHBIC PAcTBOPHL. PacTBOpPMMOCTH BEIIECTB B
BoJie. MaccoBas J10J1s1 BeIleCTBa B pacTBOpe. XUMUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Posib pacTBOpOB B MpUpoJie U B KU3HHU YelloBeka. Kpyrosopor
BOJII B MpUpOJE. 3arpsA3HEHHE NPUPOAHBIX BOJ. OXpaHa W OYMCTKA

IpUPOAHBIX BOJ

2.6

Knaccudukanus Heopranumdeckux coeaumHeHuil. Oxcuapl. Knaccudukarus
OKCHJIOB: coyieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) HU
HecosieoOpazyromue. HoMmenknatypa okcuzoB. @U3NUECKHEe U XUMUYECKHE

CBOMCTBA OKCHJOB. HOJ'Iy‘IeHI/IC OKCHI0B

2.7

OcHoBanus. Knaccudpukanus ocHOBaHMN: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHMid. Du3nueckne M XUMHYECKHE

cBOMCTBA OCHOBaHUM. [lorydeHne ocHOBaHMM

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kuciaor. @usznueckue u




XUMHYECKHUE CBOMCTBA KUCHOT. Psn aktuBHOCcTH MetayuioB H.H. bekeroBa.

[Tony4yenue kucinor

29

Conu. Homenkiatypa comneii. @u3ndeckue U XMMUUECKHE CBOWCTBA COJICH.

[Tony4yenue cosen

2.10

I'enermueckas CBI3b MCKAY KlIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XHWMHUYECKUN DKCIIEPUMEHT: Kade€CTBEHHOE OIPENEICHUE COACpPKAHUSA
KHCJIOpOJa B BO3/yXe, MOJIy4YeHUE, COOMpaHne, paclio3HaBaHUE U MU3yYCHHE
CBOWCTB KHCIIOpOJIa, HAOIIOACHUE B3aMMOICHCTBHSI BEUIECTB C KHCIOPOIOM
W YCIOBUS BO3HHKHOBCHHS W TpPEKpalleHUs TopeHus (Toxkapa),
O3HAKOMJICHHE C 00pa3laMi OKCHIOB M OMHUCAHUE WX CBOWCTB, TOJy4CHHE,
cobupaHue, pacro3HaBaHME M HW3YYCHHE CBOWCTB BoJiopoda (TrOpeHue),
B3auMo/ieiicTBrE Bogopoaa ¢ okcuaoM Meau(Il) (Bo3MOkKHO MCIOB30BaHKE
BHJIEOMAaTepHrasoB), HabI0IeHne 00pa3IioB BEIIECTB KOJUYECTBOM | MOJIb,
WCCIIe/IOBaHUE OCOOCHHOCTEH  PACTBOPEHMsSI BEIIECTB C  Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHOW MacCOBOU
JoJiell pacTBOPEHHOTO BEIECTBA, B3aMMOJICHCTBUE BOJbI C MeTaJlJIaMHu
(HaTprieM © KanbIueM) (BO3MOXXHO WCIIOJIb30BAaHUE BHICOMATEPHAIIOB),
OTIpeJiefIeHue PacTBOPOB KHUCJIOT U IIEN0YeH C MOMOIIbIO WHAMKATOPOB,
HCCleIOBaHUE 00pa3lioB HEOPraHMYECKHX BEIIECTB PA3JIUYHBIX KIIACCOB,
HaOMoIeHNe HM3MEHEHUS! OKpacKd HHIMKATOPOB B PAacTBOpPax KHUCIOT U
mienouei, u3ydeHue B3aumoaecteus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCIIOTBI, KHUCJIOT C METajUlaMM, peakuui HelTpaau3anuu, MNOJydeHHe
HEPACTBOPUMBIX OCHOBAHHil, BBHITECHEHHE OJHOTO MeTajia APYruM W3
pacTBopa CoJid, pellieHue FKCIIEPUMEHTaIbHBIX 3aa4 1o Teme «BakHelnne

KJIIaCCbl HCOPraHU4CCKUX COCHHHCHHﬁ))

[Tepuoanueckuii 3akoH u [lepuoandeckas cucreMa XUMUYECKUX FJIEMEHTOB
J.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCIIbHBIC pCaKIINH

3.1

[lepBpie TOMBITKA KIACCH(PHUKAIUU XUMHUYECKHX diieMeHToB. [loHsTHE O
TPYIIax CXOAHBIX DJIEMEHTOB (IIEIOYHbIE U IIETOYHO3EMENbHBIE METAIIhI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3zyroT aM(OTEepHbIE

OKCUIBI U TUAPOKCHIBI

3.2

HCpI/IO,Z[I/IquKI/Iﬁ 3aKOH. HepI/IOIII/I‘-ICCKa}I CHUCTEMAa XMMHYCCKHUX OJICMCHTOB

JA.UN. MenneneeBa. KopoTkonepuonHas | JUIMHHONEPHOAHAs (OpMBI




Ilepnoguueckoit cucremsl xumuueckux aviemMeHToB J[.MI. MeHnneneesa.
IIepuons! n rpynnel. OU3HYECKUN CMBICI MOPSAAKOBOIO HOMEpAa, HOMEPOB

nepruoJa v rpyuIibl 3JICMCHTA
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Crpoenune atomoB. CocTaB aTOMHBIX siziep. M3oTonsl. DnexkTponsl. CTpoeHue
OJICKTPOHHBIX 000JI0OYEK aTOMOB MECPBLIX 20 XUMHYECKHX DIEMEHTOB
Ilepnognueckoit  cucremsl  JIL.MI.  MenngeneeBa.  XapakTepUCTHKA
XMMHUYECKOIO 3JIEMEHTa II0 €ro IMOJIOKeHHIO0 B [lepmommyeckoi cucreme

.. Menneneena
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3aKOHOMEPHOCTH HW3MEHEHHUsS pajuyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB MO TpynnaM W Nepuogam.
3nauenue Ilepumommueckoro 3akoHa U  Ilepumonmyeckoil  cucTeMbl
XUMHYECKUX JIEMEHTOB JUIsl pa3BUTHS Hayku U npaktuku. .M. MenneneeB

— Y4EHBIN U TpaXKJaHUH

3.5

Xumndeckasi cBsa3b. KoBaneHTHas (TosisipHas ¥ HEMOJISIPHAS)  CBS3b.

SHGKTPOOTPI/IHaTeJ'IBHOCTB XUMHWYECKUX dIeMeHTOB. MonHas CBI3b

3.6

CreneHb OKHCJICHUS. OKHCIUTEIHEHOBOCCTAHOBUTEILHBIE pEaKIuu.

Hpoueccm OKHCJICHHS B BOCCTaHOBIICHHS. OKHUCIIMTEIIN ¥ BOCCTAHOBUTEIN

3.7

XUMUYECKUN JKCHEPUMEHT: HU3ydyeHHEe OOpas3loB BEIIECTB METAJIOB H
HEMETAIJIOB, B3aUMOJICHCTBHE THAPOKCHIA IIMHKA C PAacTBOPAMU KUCIOT U
IesI0ve, MpOBeJICHUE OTIBITOB, WJUTIOCTPUPYIOLIUX IpPUMEPBI
OKHUCJIMTEIHbHO-BOCCTAHOBUTEIBHBIX peakuuit (ropenue, peaxiuu

pa3oKeHus, COeAMHEHNUS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT coepKAHUS

BeniecTBo n xuMuueckas pcaKnuusi. HOBTOpeHI/Ie

1.1

Ilepnognuecknii 3akoH. Ilepuommdeckas cuctemMa XMMHYECKHUX SJIEMEHTOB
.M. MenneneeBa. CrpoeHue aTroMoB. 3aKOHOMEPHOCTM B HW3MEHEHUU
CBOMCTB XMMHYECKHUX JJIEMEHTOB NEPBBIX TPEX NEPUOAOB, KaJIUs, KAJIbLUS U
UX COEIUHEHUH B COOTBETCTBHUUM C TIIOJIOKEHHEM DIEMEHTOB B

Hepnonmqecxoﬁ CUCTCMC U CTPOCHHUEM UX aTOMOB

1.2

CTpOeHI/Ie BEIleCTBA: BUJBl XUMUYECKOM CBS3H. THIIBI KPpUCTATNINYCCKUX




pElETOK, 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT THIIA KPUCTAIUIMYECKOU
pemIéTKH W BUJA XUMHYECKOW cBsizu. Kiaccudukamuss u HOMEHKIATypa
HEOPraHUYECKUX BELIECTB (MEXIyHapoJHas U TpUBHAJIbHAs). XUMHUUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPraHWYECKHX

COGI[I/IHGHI/Iﬁ, FCHCTUYCCKAaA CBA3b HCOPTaHNYCCKHUX BCIICCTB

1.3

Knaccugukanus XuMHIeCKIX peakuii 0 Pa3TuIHbIM IPU3HAKaM (TI0 YUCITY
U COCTaBy Y4aCTBYIOUIMX B PEaKIMM BEIIECTB, 110 TEIUIOBOMY 3(dekTy, 1no
U3MEHEHUIO CTeeHEN OKHUCIIEHUSI XUMUYECKUX 3JIEMEHTOB, I10 O6paTI/IMOCTI/I,
M0 Yy4YacTHIO KaTaiu3aTopa). OK30- W DSHIOTEPMUYECKHUE PEaKIINH,

TCPMOXUMHUYCCKUEC YPABHCHUA. Ilonstre o CKOpPOCTH XUMHYCSCKOM pCaKkuumn

1.4

[TonsiTHe 06 0OpAaTUMBIX U HEOOPATUMBIX XMMHUUECKUX peakuusx. [lonsatue o
TOMOT€HHBIX M TETEepPOreHHbIX peakuusx. [loHATHE O XUMHYECKOM
paBHOBecuH. DaKTOPbI, BIUSIOUIME HA CKOPOCTb XMMHUYECKOW peakluu U

ITOJIOKCHHUEC XUMHUYCCKOI'0O paBHOBECH A

1.5

OKHUCINUTEIIFHO-BOCCTAHOBUTEIIHLHBIC pCaKknuu, 3HeKTpOHHBII>'I OaaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEILHOM peakiuu. (CocTaBiaeHue ypaBHEHUH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI C HCHOJIb30BAHUEM METOJa

AJIEKTPOHHOTO OajaHca

1.6

Teopus AIEKTPOTUTUYECKOM IVCCOIMAIINH. DIIEKTPOJIUTHI u
HEIJIeKTPOJIUTh. KaTHoHbl, aHMOHBI. MeXaHU3M JHUCCOIMAIMA BEIIECTB C
pa3IMYHBIMU BUJAMU XUMHYECKOU cBsi3u. Crenenp nuccoruanuu. CUabHbIe
1 cinabble AMEKTPOJUTHI. Peaknuy MOHHOTO OOMEHa. YCIIOBUS MPOTEKAHMS
peaknuii MOHHOro OOMEHa, TOJIHBIE W COKpall¢HHBbIC MOHHBIC YpaBHEHUS
peaknuii. CBOMCTBA KUCIOT, OCHOBAHHMM W COJICH B CBETE MpEACTaBICHUN 00
ANEKTPOJIMTUYECKOW Jaucconanud. KadecTBEHHbIE peaKIWd Ha HOHBI.

ITonsarue o ruapomsc coJieit

1.7

XUMHYECKUM OKCIICPUMCHT:. O3HAKOMJICHUC C MOJACIIIMU KPUCTAJINIMYCCKUX
pCIJ_IéTOK HCOPraHU4CCKUX BCIICCTB — MCTAJJIOB U HCMCTAJIJIOB (rpa(bI/ITa u
anMasa), CJIOKHBIX BCIICCTB (XJ'IOpI/I,ZLa HanI/IH); HUCCICA0OBAaHUC 3aBUCUMOCTHU
CKOPOCTH XHMHUYECKOH peakuun OT BO3ACHCTBUSA PAa3JIMIHBIX (I)aKTOPOB;
HCCIICAOBAHUEC  JJICKTPONPOBOAHOCTHU  paCTBOPOB  BCHICCTB, mnmpounecca
Jucconanu  KHUCJIOT, menoded W cojeu (BOSMO)KHO HUCIIOJIB30BAHHUC
BI/I,Z[eOMaTepI/IaJIOB); MPOBCACHUC OIIBITOB, HWIUIFOCTPUPYIOIIUX [IPU3HAKU

NMPOTCKAHUMA peaKm/Iﬁ HOHHOTO OOMEHa (O6pa3OBaHI/Ie ocaaka, BBIACICHUC




raza, oOpa3oBaHHE BOJBI); ONBITOB, WIIIOCTPUPYIOUIMX IPUMEPEI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuit (ropenue, peakuuu
pa3oKEHUs, COCAUHEHUs); PACIO3HABAHUE HEOPraHUYECKUX BEILECTB C
IIOMOIIIbI0 KAYECTBEHHBIX PEAKIIMM HAa MOHBI; PEIICHUE YKCIIEPUMEHTAIBHBIX

3aaa4

Hemerannsl u nx COCIMHCHU A

2.1

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble creneHu okucieHus. CrpoeHue U (puU3MUEcKHe CBONCTBa
MPOCTBHIX BEIIECTB — TAJIOTCHOB. XMMHUYECKHE CBOMCTBA Ha MPHUMEpE XJopa
(B3auMoelicTBHE C MeTaJlJlaMH, HEMETaJlJIaMH, IIeJo4aMu). XJI0pOBOAOPO/I.
Consgnas KHCJIOTAa, XHMHYCCKHEC CBOfICTBa, MOJIYy4YCHHUEC, TPUMCHCHHC.
elictBue xjopa W XJIOPOBOAOPOJA HAa OpPraHM3M 4YesloBeKa. BaknHeunmme

XJIOPUABI 1 KX HAXOXICHUC B IIPUPOJLC

2.2

Obmas xapakrepuctuka 3aeMeHTOB VIA-rpynmnbsl. OcoOeHHOCTH CTpOEHUs
ATOMOB, XapaKTCPHBLIC CTCIICHU OKHWCICHUA. CTpOGHI/Ie n (bHSquCKl/Ie
CBOMCTBAa TMPOCTHIX BEIIECTB — KHUCIOpOJa M Cephbl. AJUIOTPOITHBIE
MOAU(UKAIIMK KHUCIOpOJa U cepbl. XHMHUYECKHE CBOMCTBA  CEpbl.
CepoBogopoa, crpoeHHe, (U3HUYECKHE U XUMHUYECKHE CBOMCTBA. OKCHIBI
cepbl Kak TMPEACTAaBUTENM KHUCJIOTHBIX OKcuaoB. CepHas KHUCIOTa,
(dbu3uYecKne M XUMHUYECKHE CBOMCTBA (0OIIME KaK MPEICTABUTENS Kiacca
KUCIIOT U crenupuyeckue). XUMUYECKUE DPEaKLUU, JeKallhie B OCHOBE
MIPOMBIIIIJIEHHOTO crioco0a moyiydeHus: cepHoi kuciotel. [Ipumenenue. Conu
CEepHOM KHCIOTHI, KayeCTBEHHasl peakius Ha cyibpar-uoH. HaxoxxneHnue
cepbl U e€ COeTUHEHMI B Mpupoje. XUMUUECKOE 3arpsi3HeHNE OKpy Karolei
Cpelbl COENMHEHUSMHU cepbl (KUCIOTHBIE IOXKIW, 3arps3HEHHE BO3JyXa U

BOJIOEMOB), CITIOCOOBI €ro MPEeA0TBPAICHUS

2.3

OOmas xapakTepucTuka 37eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHUSs
aTOMOB, XapaKTepHbIE CTENEHH OKHUCICHHUA. A30T, pPACIpPOCTPAaHEHHE B
npupose, (usnueckue M XUMHYeckHe cBoiicTBa. KpyroBopor a3zorta B
npupoje. AMMHAK, ero (pU3MYecKue U XUMHUYECKUE CBOMCTBA, MOJTY4YEHUE U
npuMeHenre. Conu aMMOHHUS, UX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuysi Ha MOHbI aMMOHHUA. A30THas KHCIIOTA,
e€ monydyeHue, (uU3MYEeCKMe M XUMHUYECKHEe CBOMCTBa (0o0lIMe Kak

OpeACTaBUTCIIA KJlaCCa KHCIIOT U CHCLII/I(I)I/I‘{CCKI/IC). Hcnons3oBanue




HUTPATOB M COJIEH aMMOHHS B KadeCTBE MHHEPAIBHBIX yIOOpEHHIA.
XUMHYECKOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl COEIMHEHMSIMH a30Ta

(KUCTIOTHBIE JTOK]IM, 3arpsI3HEHHE BO3/yXa, MTOYBHI U BOJIOEMOB)
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docdop, amtorpornHbie MoupuKanun Gochopa, PU3NISCKUE B XUMUICCKHE
ceoiictBa. Oxcua dochopa(V) u docdopHas Kuciora, (UINIECKUE U
XHUMHYECKUE CBOUCTBA, moiydeHue. Mcmons3oBanue ¢ocdaroB B KauecTBe

MUHEpaJIbHBIX y100peHU

2.5

OObmas xapakrepuctuka 31eMeHTOB [VA-rpynnsl. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIE CTEIEHW OKHUCICHHs. YTJIepoJ, aUIOTPOTIHEIC
MOM(UKAIIIH, PAaCIPOCTPAaHEHUE B TMPHPOJE, (QU3NIECKUE W XUMHUYECKHUE
cBoiictBa. AncopOuusa. Kpyrosopor yrimepoma B mpupoae. OKcuibl
yriaepona, uX (QU3NYECKHE M XUMUYECKHE CBOMCTBA, NEWCTBHE Ha JKUBHIC
OpraHu3MBbI, TIONyYeHHE W TPUMEHEHHE. OKOJIOTHYECKHe TpOOIeMBl,
cBs3aHHBIE ¢ okcumom yriepoaa(lV); rumoreza rI00aIBHOTO MOTEIIICHUS
KJIUMaTa; TMapHUKOBBIM A (dekT. YrompHas KHCIOTa W €€ COJH, UX
¢uznueckue M XUMHYECKHE CBOWCTBA, IMIOJyY€eHHE U MpPHUMEHEHUE.
KauecTtBennas peakius Ha kapOoHaT-uoHbI. Mcmonb3oBaHue kapOOHATOB B

6BITy, MCIUIHUHE, TPOMBINIJICHHOCTH U CEJILCKOM XO03sHCTBE

2.6

[lepBoHauanbHbIE TOHATHSA 00 OPraHUYECKHUX BEUIECTBAX KaK O COSAMHEHUSIX
yriaepoaa (MeTaH, 3TaH, ATHJIEH, alleTUJICH, 3TaHOJI, TJHUIEPUH, YKCYCHas
kucnota). Ux coctaB m xumudeckoe crpoeHue. [lonartue o Ouosoruyecku
BAKHBIX BEIECTBaX: >KHMpaX, Oelkax, yrjieBoJaXx — M MX POJIM B JKU3HU
yelnoBeKka. MarepualibHOE €IUHCTBO OPraHHMYECKUX M HEOPTraHHUYeCKUX

COEOUHEHUN

2.7

Kpemuuii, ero ¢Qusnueckue u XUMHUYECKHE CBOWCTBA, TMOJIy4Y€HUE U
npumeHenne. CoeauHeHns KpeMHus B npupoge. O0imue npeacraBieHust 00
okcuze kpeMHus(IV) u kpemuueBoit kucnote. CHIMKAThI, UX UCTIOJIH30BaHUE
B OBITYy, MEIUIMHE, NPOMBIIUICHHOCTH. BaxkHeilue cTpouTeabHbIe
MaTepHanbl: KepamMHKa, CTEKJIO, IIEMEHT, 0eToH, xene300eToH. [Ipobrembl
0€30MacHOTO HCIOJIb30BaHUS CTPOUTEIBHBIX MATEPUAIIOB B TMOBCEIHEBHOM

KHN3HH

2.8

XHUMHUYECKUUN SKCIICPUMCHT. U3YUCHUC 06pa3u013 HCOPraHN4CCKUX BCUICCTB,
CBOMCTB COJISTHOM KHCJIOTBI; ITPOBCACHUC KAYCCTBCHHBIX peaxunﬁ Ha XJIOpUI-

HOHBI H Ha6J'IIO,[[CHI/IC MPU3HAKOB HX IIPOTCKAHHA; OIIbITHI, OTPAXKAIOUINC




¢uznueckne W XUMHYECKHE CBOWCTBA TaJIOTEHOB M WX COCIWHEHUH
(BO3MOXKHO MCIIOJIb30BaHUE BHJICOMATEPUAIIOB); 03HAKOMIIEHHE C 00pa3amMu
XJIOpU0B (TaJIOTEHUIOB); O3HAKOMJICHHE C oOpa3namMu cepsl u  e€
COEIMHEHUSIMU (BO3MOKHO UCIOJIb30BaHUE BUJICOMATEPHUAJIOB);
HaOmrofleHue  mporecca  OOyrIMBaHMs — caxapa  1OJ  JCHWCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM KHCJIOTHI; HU3YYCHUE XUMHUUYECKUX CBOMCTB
pa30aBICHHONW CEpHOW KHUCIIOTHI, MPOBEJICHUE KAYSCTBCHHOW pEaKIMy Ha
cynb(paT-uOH U HaOJIOJIeHUEe NpHU3HAKa e€ MPOTEKaHHs; O3HAKOMIIEHHE C
(bu3uYecKuMU CBOMCTBaMHU a30Ta, ¢ochopa M UX COCIAUHEHHH (BO3MOKHO
HCIIOJIb30BAHME BUAECOMATEPUAIOB), OOpa3lamMu a30THBIX U (OCHOPHBIX
yaoOpeHul; mojiyueHue, cobupaHue, pacro3HaBaHUE M M3YUYCHHE CBOMWCTB
aMMMaKa; TPOBEJICHNE Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHMs U (ocdat-
WOH W W3yYeHHWe TPHU3HAKOB WX TNPOTEKAHHS, B3aUMOJICHCTBUE
KOHLIEHTPUPOBAHHON a30THON KHUCIIOTHI C ME/IbIO (BO3ZMOKHO MCIOJIB30BaHUE
BHJIEOMATEPHUAJIOB); U3yYEHHE MOJIENel KPUCTAIUIMUECKUX PEHIETOK anMmasa,
rpaduta, (QymiepeHa; O3HAKOMJIEHHE C  TPOIECCOM  aacoOpOIHu
pPacTBOPEHHBIX  BEIIECTB AKTHUBUPOBAHHBIM YIVIEM U  YCTPOMCTBOM
MIPOTUBOTa3a; MoJydyeHue, coOupaHue, paclio3HaBaHUE M U3y4eHUE CBONCTB
YIJIEKUCIIOrO rasa; MpOBEJACHHE KAaueCTBEHHBIX peakiui Ha KapOoHAT- U
CHWJIMKAT-HOHBl UM HW3YyYEHHE NPU3HAKOB HUX MPOTEKaHMs; O3HAKOMIIEHUE C
MPOIYKIMEH CUITMKATHOM MPOMBIIUIEHHOCTH; PEIICHNE SKCIIEPUMEHTATBHBIX

3aJa4 110 TCMC «BaxHele HeMeTaIbl U UX COCANHCHU A

Metannsl 1 ux COCINHCHUA

3.1

O6ma;1 XapaKTCpUCTUKAa XUMHNYCCKUX 3JICMCHTOB — MCTAJJIOB HA OCHOBAaHHUHU
HUX IIOJIOKCHHUSA B Hepnonnqe(:Koﬁ CHUCTEMC XHMMHUYCCKHX 3JICMCHTOB I[I/I
MenjgeneeBa u CTPOCHUA aTOMOB. CTpOCHI/Ie MeTaaoB. MeTannudeckas
CBA3b W MCTAJUIMYCCKAA KPHUCTAJIIMYCCKasd peméTKa. aﬂeKTpOXI/IMI/I‘ICCKI/Iﬁ

o) HaprI)KeHI/Iﬁ MCTAJLJIOB

3.2

dusnueckue M XUMHYECKHe CBoWcTBa MeTamioB. OOmme crnocoObl
NoJTy4eHus: MeTajuloB. [IoHsATHE 0 KOPPO3UM METAaJIOB, OCHOBHBIE CIIOCOOBI
3alIUTHI UX OT Koppo3uu. Crutassl (CTanb, YyTr'yH, JIOPATIOMUHMMA, OpoH3a) U

HUX IPUMCHCHHUC B 6BITy " IPOMBIIJICHHOCTHU
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H_[eJ'IO‘IHLIe MCTAJJIbI: ITOJIOXXCHHE B Hepnonnqecxoﬁ CUCTCMEC XMMHUYCCKUX

9JICMCHTOB I[I/I MCH,Z[CJ'ICCBa; CTPOCHHUEC HUX aTOMOB; HAXOXKJICHUC B




npuposae. dusznueckue M XUMUYECKHE CBOMCTBa (Ha IpUMeEpEe HATpUs U
kanus). OKcuzbl U TUAPOKCUABI HaTpus U Kanus. [IpuMeHeHue IenoyHbIX

METAJUIOB U UX COEIUHEHUN
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IllenoyHo3eMeNbHBIE META/UIBI MarHuid W KaJIbIUM: IIOJOXEHHE B
[Iepnognueckoit cucreme xumuyeckux sieMeHToB JI.M. MeHnneneesa;
CTPOEHHE UX aTOMOB; HaXOXJIeHHE B mpupoje. PU3NUeCKue U XUMUYECKUE
CBOWCTBA MarHusi W Kajiblius. BakHeiiine coeauHEHUs KabLIUs (OKCHI,

TUAPOKCU, coin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

AOMHHMI: TIOJI0)KEHHE B [leprnoimyeckoi cucTeMe XMMUYECKUX DIIEMEHTOB
J.1. MenneneeBa; CTpoeHHE aroma; HaxOKJIeHUE B Npupoje. Pusndeckue u
XUMHUYECKUE CBOWCTBA allOMUHHS. AMQOTEpHBIE CBOWMCTBA OKCHIA W

TUAPOKCU]IA ATTFOMUHUS

3.6

Kenezo: nonoxkenne B Ilepmogmyeckoil cUCTEME XMMHUYECKHX SJIEMEHTOB
JI.1. MenpeneeBa; CTpO€HHE aTOMa; HaX0XJAeHUE B npupoae. Pusndeckue n
XMMHUYECKHEe CBOMCTBa xene3a. Okcuabl, Tuapokcuasl u conu xenesa(ll) u

xene3a(Ill), ux cocras, cBOMCTBA U MOJTyYCHHE

3.7

XUMHUYECKUH OSKCIEPUMEHT: O3HAKOMJICHWE C OO0pa3llaMH METalloB U
CIIaBOB, WX (PM3MUECKUMH CBOMCTBaMH; M3y4YCHHE DPE3YJIbTAaTOB KOPPO3HH
METaJUIOB (BO3MOXXHO HCIIOJIb30BaHUE BHUJACOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHUSL OKCHJA KaJbIMsl M HATPUsl C BOJOH (BO3MOJKHO
WCIIOJIb30BaHNE BUICOMATEPUAIIOB); HCCICIOBAHNE CBOWCTB KECTKOM BOJIBI;
mporiecca TOpeHHsl JKele3a B KHCIOpoAe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB); TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMH Ha
WOHBI (MarHus, KaiblWs, aaoMHuHMs, IMHKa, sxkeneza(ll) m sxemesa(Ill),
meau(Il); HaOmOAEHWE W OMHMCAHUE MPOIIECCOB OKpAIIMBAHUS ILIAMCHU
WOHAMHU  HATpHs, Kaiusg W  Kalblus (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB); HCCIeIOBaHUE aM(OTEPHBIX CBOWCTB TUAPOKCHIA
QIIOMUHUS ¥ THIPOKCHUJIA IIMHKA, PEUICHHE JKCIIEPHUMEHTAIBHBIX 3a/1a4 IO

TeMe «BakHeHIIne MEeTaJljIbl U UX COCTUHEHUSY

XUMHs U OKpyKarolas cpeja

4.1

Hosrie MaTepuajibl U TCXHOJIOTUH. BemecrBa n MaTcpHraJibl B IIOBCEIHEBHOM
JKM3HM 4eIoBeKa. XUMU U 3A0pPOBBE. be3onacHoe HCHoIB30BaHNE BEIISCTB
N XUMHUYCCKUX peaKuHﬁ B 6BITy. HCpBaSI noMomb Ipru XUMHUYCCKUX OKOTax

" OTPAaBJICHUAX




4.2

OCHOBBI ~ 3KOJIOTMYECKOW  TpaMOTHOCTH. XHMMMUYECKOE  3arpsi3HEHUE
okpyxkatomed cpenbl IIJIK. Ponap XvmMuUM B pELIEHUMM SKOJOTHYECKUX
npobnem. IIpupoHbIe UCTOYHUKH YIIIEBOJOPOIOB (Yroib, MPUPOIHBIN Ta3,

HE(Tb), MPOTYKTHI X MEPEPabOTKH, UX POJIb B OBITY M MPOMBIIUICHHOCTH

4.3

XUMUYECKUI HKCHEPUMEHT: H3y4YeHHE 00pasllioB MaTepuaioB (CTEKIIO,

CIUIaBbl METAJIJIOB, IOJIUMEPHbBIE MaTEpUAJIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIEMOro
TpeboBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOIi 00pa3oBaTe/1bHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HaBa€MOCTH SIBJICHUHM NPUPOJbl, MOHUMAaHUE OOBEKTHBHOMN
3HAYUMOCTH  OCHOB  XMMHYECKOM  Hayku Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIeH KylIbTYphl U
MIPAKTHUYECKON JEATENBHOCTH YEJIOBEKA B YCIOBHIX COBPEMEHHOTO

oOuiecTBa; MOHUMAHUE MECTa XUMHUHU CPEIH JPYTUX €CTECTBEHHBIX

HayK

1.2

0 HAayY4YHbBIX MCTOAAax IMO3HAHUSA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX
U TCOPETHUUYCCKUX METOAAX MCCICIOBAHHA BCIICCTB W H3YUYCHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHUE HCIOJB30BAaTh MOACIU I

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYII

1.3

0 cepax nmpodheccuoHaATBHOM AeITETBHOCTH, CBSI3aHHBIX C XUMUEH
¥ COBPEMEHHBIMHU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHUIKCHHUSX
XUMUYECKOH HAYKH, YTO MO3BOJUT OOYUYAIOIIMMCSI PacCMaTpUBATh
XUMHUI0O Kak cdepy cBoedl Oyaymed mnpodeccrHoHanbHON
JEITEeIPHOCTH W CHeNlaTh OCO3HAaHHBIH BBIOOpD XHMHUHM Kak
npoQWIBHOTO TpeAMeTa NpPU IEepexoJe Ha YPOBEHb CPEIHETO

o01ero o0pa3oBaHus

Bnagenue cuctemMo XMMHYECKHUX 3HaHUU U YMCHHUEC TIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BaKHEHIIINE XUMHYECKHE IMOHATUS: XHMHYECKHIH DIIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CII0KHOE BEUIECTBO, OJAHOPOIHAS U
HEOJIHOPOJHAs CMECh, OTHOCHTENIbHBIE aTOMHasi M MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBII
00BEM, OKCHJI, KUCIIOTAa, OCHOBAHUE, CONb (CPeIHAs), XUMHYecKas

peaKknuus, pCakiuunu COCAMHCHUSA, PCAKIUU PA3JIOKCHUA, PCAKIUA




3aMeIleHHs], PeaKMu 0OMEHa, TEIIOBOH A(EeKT peakuuu, K30- U
9HIOTEPMUYECKHE PEAKLH, PACTBOP, MacCoBask JIOJIsI XMMHYECKOTO
JJIEMEHTa B COCAMHEHWH, MaccoBas MO U IPOLECHTHAs
KOHIIGHTpAIlUsI BEIIECTBA B PAcTBOpE, SIAPO aToMa, SIICKTPOHHBIN
CIOl aroma, aTOMHas OpOWTalb, paJUyC aTOMa, BAJEHTHOCTb,
CTCIICHb OKHUCJICHUA, XUMHUYCCKas CBA3b, 3JICKTPOOTPULATCIBHOCTD,
NoJjidpHasds W HCIOJIApHAasA KOBAJCHTHAd CBA3b, HWOHHAsd CBA3b,
MeTa/UIM4ecKasl CBf3b, KpHUCTAUIMUECKas pelérka (aroMHas,
WOHHAs, METaJUIMYeCKas, MOJIEKYJIApHasi), MOH, KaTHOH, aHHWOH,
SNIEKTPOJIUT W HEIJICKTPOIHT, 3JIEKTPOIUTHYECKAs IMCCOIHAIIHS,
peaKnuuy HOHHOTO OOMEHa, OKHCIHTEIbHO-BOCCTAaHOBUTEIILHBIC
pEaKnuu, OKHCJIUTECIIb n BOCCTaAHOBHUTCIIb, OKHCIJICHUE u
BOCCTaHOBJICHHE, SJIEKTPOIIH3, XHMHUECKOE PaBHOBECHE, O0OPATHMBIE
U HeoOpaTUMble peaKIHMH, CKOPOCTb XUMHUYECKOW peakiu,

katanuszarop, [1/IK, koppo3ust MmeTamios, CIrijiaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHUU: 3aKOH COXPAHEHUSI MacCChl,
nepuoanueckuii 3akoH J[.M. MengeneeBa, 3aKOH MOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOpPUHM  XUMHUHU:  aTOMHO-MOJIEKYJISipHasT  Teopus,  Teopus

AIEKTPOJUTUUECKON JUCCOIHAITIT

BJ'Ia,Z[eHI/Ie OCHOBAaMM XHMHUYECKOU I'PaMOTHOCTH, BKJTFOUAIOIICH:

3.1

YMEHHUE TPaBWIBHO HCIOJb30BaTh W3YYCHHBIC BEUIECTBA U
MatepHuaibl (B TOM YHCJI€ MHUHEpPAIbHBIC YIOOPCHHS, METAUIbl H
CIUIaBbI, TPOJYKTHI TEPEPaObOTKH TMPUPOJHBIX HUCTOYHHKOB
yII€BOA0POIOB (YIJis, MIPUPOJAHOTO Ta3a, HeTH) B OBITY, CENTbCKOM
XO3S1CTBE, Ha IPOM3BOJCTBE M TOHUMAHHWE 3HAYCHHUS >KUPOB,
OCJKOB, yIVIEBOJAOB JUIsl OpraHM3Ma  4YeJOBEKa; YMCHHE
IPOTHO3UPOBATh BJIMSHUE BEUICCTB M XMUMUYECKUX MPOIECCOB Ha

OpraHM3M 4YeJI0BEKa M OKPYXKAIOIIYIO IPUPOIHYIO CPELY

3.2

YMCHHUEC UHTCTPHUPOBATE XUMHUYCCKUC 3HAHUSA CO 3HAHUAMU NPYTIHUX

y4eOHBIX MPEMETOB
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HaJlM4¥e OmblTa paboThl C  pa3IMYHBIMH  HMCTOYHHKAMH
uHbOpMaAllMM TO XUMUM (HAydHas W HAY4YHO-TIOMYJIspHas

JAUTEpaTypa, CI0BapH, CIPaBOYHUKH, UHTEPHET-PECYPCHI)
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YMCHHC 00BEKTHBHO OLICHUBATh I/IHq)OpMaI_II/IIO O BC€IICCTBAX, HUX
OpeBpaliCHUAX W HPAaKTHUYCCKOM  INPUMCHCHUM W YMCHHC

WCIIOJIb30BATh €€ JUIsl pellieHusl yueOHO-T03HABATEIbHbIX 3a1a4

Brnangenne ocHOBaMM MOHATHITHOTO amnmnapara ¥ CUMBOJMYECKOIO
sI3bIKa XUMHUU JUIS  COCTaBJIeHHUA (POPMYST HEOPraHUYeCKHX
BCIIECTB, YPaBHCHUW  XHUMHUYECKMX  PEAKIUi;  OCHOBAMU

xumuueckoit HomeHkiarypsl (IUPAC u TpuBuanbHO)

YMeHnue oObsACHATH CBA3b MOJIOXKEHUs ieMenTa B [leproanyeckoii
CUCTEME C YHUCJIOBBIMH XapaKTEPUCTUKAMH CTPOECHUS aTOMOB
XMMUYECKUX D3JIEMEHTOB (COCTaB W 3apsj sapa, oOIliee 4ucio
JIEKTPOHOB), PACIPENEICHUEM DJIEKTPOHOB IO YHEPreTHYECKUM

YPOBHAM aTOMOB II€PBBIX TpéX NEPpHUOA0B, KaJIud U KaJIbIUA

[IpencraBinenne 0 NEPUOAMYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (pammyc aroMa,
AIEKTPOOTPUIIATEHFHOCTh), TPOCTHIX W CIIOHBIX BEIIECTB OT
MOJIOKEHUsT d1eMeHTOoB B [lepuoamdeckoil cucreme (B MallbIX
Mepuojax M TJABHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUS

aromMa

YMeHue KnaccupuIimpoBaTh:

7.1

XUMHUYCCKUEC JICMCHTHI

7.2

HCOPraHM4CCKUEC BECIICCTBA

7.3

XUMHYECKHUE pCaKINn

YMeHue onpeaensiTh:

8.1

BAJICHTHOCTb U CTCIICHb OKUCJIICHUA XUMHUYCCKUX 2JICMCHTOB, 3aps/l

HOHa

8.2

BUJ XUMHYECKOH CBSI3HM U THII KpI/ICTaJIJII/I‘leCKOﬁ CTPYKTYPBI B

COCIUHCHHUAX

8.3

XapakTep Cpe€abl B BOAHBIX PpacTBOpax BCHICCTB (KI/ICJ'IOT,

OCHOBaHUI)

8.4

OKHCIIUTCIIb U BOCCTAHOBHTCIIb

YmMmenue XapaKTepru30BaThb (bI/I3I/I"IeCKI/Ie 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BCHICCTB (KI/ICJ'IOPOII, 030H, BOJAOpPOX, Tpa(bI/IT, ajiMas,

KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamuil, MarHwii,




KaJIbLIMH, aTFOMUHUH, JKEJe30)

CJIOKHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX PacTBOPOB (BOJa,
aMMHMaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIBI M THAPOKCHIbI

metayuioB [-IIA rpynn, amomunus, menu (1), nunka, xemnesa (11 u

02 I1T), okcuner yraepoaa (II u IV), kpemuus (IV), azora u docdopa
(T u V), cepst (IV u VI), cepuucras, cepHasi, a30TUCTasi, a30THas,
(docdopHas, yroiapHas, KpeMHHEBAsE KHCIIOTA U UX COJIH)
MPOTHO3UPOBATh M  XapaKTEPH30BaTh CBOWCTBA BEIISCTB B
03 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHUs, IPUMCHECHUE BEIIECTB B
' 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXHOCTh IPOTECKAHUS
XUMHYECKUX TIPEBPAIICHHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHue COCTaBIATh MOJISKYJIIPHBIE W HOHHBIC ypaBHEHUS
peaKkuuii, B TOM YHUCIIE:
10.1 peakiuii HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIIMX XHMHUYECKHUE CBOWCTBA H3YUYEHHBIX KJIacCOB
' (Tpyrmim) HEOPraHMYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIIUX T€HETUYECKYIO B3aUMOCBSI3b MEXKY HUMU
11 YMeHne BBIUUCTATH (IPOBOIUTE PACUETHI):
11 OTHOCHUTEIIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0O XMMHYECKOTO AJIEMEHTA B COCTUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHHSM XHMHUYECKUX PEaKUUNd W HAXOIUTh KOJIUYECTBO
' BelIecTBa, 00bEM U Maccy peareHTOB WIH MPOJYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJIaMU HAy4YHOTO T[O3HaHUS (HaOMIo/eHue,
121 W3MEpeHue, OJKCIEPUMEHT, MOJIETUPOBAaHUE) TPU H3Y4YECHUHU
' BEIIECTB M XHUMHYECKUX SIBICHUH; yMeHue chopMynupoBaTh
Mpo0IeMy U MPEATIOKUTh TYTH €€ pelIeHUs
122 0e30macHON paboThl ¢ XMMHYECKHMHU BEUIECTBAMH, XHMHUYECKON

MOCYZI0M U 1ab0paToOpHBIM 000PYOBAHUEM




12.3

mpaBwiamMu  0Oe30macHOro  oOpamieHuss € BEIICCTBAMH,
UCIOJIb3yEMBIMHU B TIOBCEAHEBHOM JKU3HU, MPaBUIIAMH TTOBEICHUS B
Hensax cOepexeHus 370pOBbs U OKPYKAIOLICH MPUPOJIHON Cpelibl;
NOHMMAaHHME Bpeda (OMAacHOCTH) BO3JEMCTBUS HA  JKUBbIE
OpraHu3MBbl OTPENENEHHBIX BEHIECTB, CIIOCOOOB YMEHBIICHUS H

MpeaAOTBpAIICHHA UX BPECAHOI'O BO3I{€I>'ICTBH$I

13

Hanmmuamne MPAKTUICCKUX HaBBbIKOB IJIAaHUPOBAHUA u

OCYIICCTBJICHHUA CICAYIOIMUX XUMHUYCCKUX OKCIICPUMCHTOB!

13.1

HU3YUCHUC n OITMCAaHUuC (1)I/ISI/I‘~I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/I3I/I‘ICCKI/IMI/I U XUMHUYCCKUMHU SABJIICHUAMU,
OIIBIThI, HWJIJIFOCTPHUPYIOIIHUEC IMPHU3HAKKW IMPOTCKAHUA XUMHYCCKUX

peakuui

13.2

U3y4eHHe CIIOCO00B pa3JieNieHus cMecel

13.3

MOJIydEHHE KHCIOPOJa M M3Y4YE€HHE €ro CBOMCTB; IOJIy4CHHE
BOJIOPO/ia U U3Y4YEHUE €r0 CBOMCTB; MOJIydYEHHE YTJIEKHCIOro rasa
U M3Y4EHHE €ro CBOMICTB; MOJydye€HHE aMMHaKa M U3y4EHHUE €ro

CBOMCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNpPEICIEHHOW MACCOBOW J0JeH

PacTBOPEHHOTO BEIIECTBA

13.5

OpUMEHEHHEe  MHAUKATOpoB  (JlakMyca,  METWJIOpaHXa H
(denondranenna) s onpeneieHus XapakTepa cpelbl B pacTBOpax

KHCJIOT U LIeJIoUei

13.6

HUCCIICAOBAHHUE W OIIMCAHHC CBOIICTB HEOPraHM4EeCKUX BEIICCTB
pa3sjindHbIX  KJIACCOB; HU3YUYCHUC BSaHMOHeﬁCTBHﬂ KUCJIOT C
MCTaJlllaMHU, OKCHIaMH MCTAIJIOB, PaCTBOPHUMBIMHA n
HEPACTBOPHUMbIMU OCHOBAaHUAIMU, COJIsIMH, MMOJIy4CHHUC
HCPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUEC OTHOI'O METaJlJla APYIr'UM
H3 paCTBOpa COJIKM; HCCICAOBAHUC aM(bOTepHBIX CBOMCTB

TUAPOKCUAOB aJIFOMHUHUSA U TUHKA

13.7

pPCHICHUC OKCHICPUMCHTAJIIBHBIX 3aJa4 II0 TEMaM: «OcHOBHBIC
KJIaCCbl HCOPTraHUYCCKUX COCHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘ICCKaH
JUCCOIIHAIIU «Baxknelmyue HEMETalUIbl U HX COCAUHCHUA

«BakHeuine MeTallIbl M1 UX COSTUHEHUS




XUMHYECKUE  AKCIEPUMEHTHI, HWUIIOCTPUPYIOUIME  [PU3HAKHU
MPOTEKAHUSI PEAKIIMI HOHHOTO 0OMEHAa; KaYeCTBEHHBIC PEaKIIMU Ha

MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaxX MOHBI: XJIOPHU-, OpOMHI-,

138 noaua-, cynedar-, ¢ocdar-, kapOOHAT-, CHIUKAT-aHUOHBI,
THIPOKCUI-UOHBI, KAaTHOHBI ~ aMMOHUS, MAarHus, KaJibLus,
TIOMUHMS, XKene3a (2+) u xenesa (3+), meau (2+), ITUHKa
14 YMeHnue:
MIPE/ICTaBIATh PEe3yJAbTaThl AKCHEPUMEHTAa B (OpME BBIBOJOB,
14.1 JI0Ka3aTeNbCTB, TpaUKOB M TAaOJIUI[ M BBIABIATH SMIIMPUUECKUE
3aKOHOMEPHOCTH
yCTaHaBIMBaTh  CBA3M  MEXAYy  pealbHO  HaOII0JaeMbIMU
142 XUMUYECKUMHU SIBIICHUSMH M TIPOLECCAMH, MPOHMCXOSIIUMHI B

Makpo- ¥ MHKPOMHpE, OOBICHATh NPUYMHBI MHOTr000pasus

BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 [TepBoHayanbHbIE XUMUYECKUE TTOHATHS
1.1 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei
- ATOMBI M MOJIEKYJIBl. XHUMHUYECKHE dJIeMeHThl. CHMBOJBI XUMHUUYECKHUX
' anemMeHTOB. [IpocThie U ClloKHBIE BEIIECTBA.
13 Xumuueckass (popmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX DSJIEMEHTOB.
' CrerneHb OKUCTCHUS
3aKkoH TOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAsT aTOMHas Macca.
1.4 OtHocuTeNnbHAsT MOJICKYJISIpHasT Macca. MaccoBas 07 XHUMHYECKOTO
dJIeMEHTa B COCTMHCHUHT
Ls KomuuectBo BemiectBa. Mousib. Mossipaasi macca. MomsipHblii 00bEM Ta30B.
' B3anMocBs3b KOJIMYECTBA, MAaCChl M YUCIA CTPYKTYPHBIX €IMHULL BEIIECTBA
16 ®u3nuecknue U XUMUYECKHUE SIBJICHUSA. XUMHUUYECKAsl peakiusl U €€ MPU3HAKU.
' 3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHE YPAaBHEHUS
5 [Tepuonnueckuii 3akoH U Ilepuoguyeckas cucTeMa XMMUYECKUX DJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[lepnoanueckuit 3akoH. Ilepuoguueckass cucreMa XMMHUYECKHX 3JIEMEHTOB
2.1 HA.N. MengeneeBa. [lepronbl u rpynmbl. OU3NYECKUH CMBICI MOPSAIKOBOTO
HOMEpa, HOMEPOB NIEPUOJIA U TPYIIIIbI FJIEMEHTA
Crpoenue atomoB. CocTaB aToMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHue
2.2 ANIEKTPOHHBIX O000JOYEeK aTOMOB TeEpBbIX 20 XUMHUYECKHX JJIEMEHTOB
Ilepuonnueckoit cucremsl /.. MeHneneera
3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX
TPEX MEPUOJIOB, KaJus, KaJIbLIMS (pammyca aTOMOB,
2.3 ANEKTPOOTPHUIIATENFHOCTH, METAJUTMUECKUX U HEMETAUTMUYECKUX CBOMCTB) U
WX COEIMHEHMH B COOTBETCTBUM C TMOJOKEHHEM JJIEMEHTOB B
[lepuoanueckoil cucteMe U CTPOEHUEM UX ATOMOB
3 Crpoenue BelecTa
3.1 XuMmuyeckass cBsi3b. KoBaneHTHas (MOJsipHAsT ¥ HEMOJIAPHAs) CBS3b.




BHGKTpOOTpI/IHaTCJIBHO CTb XUMHNUYCCKHX OJICMCHTOB. Honnas CBA3b.

Meramnnueckast CBSI3b

3.2

Tunel KpucTalmMyeckux pelmeéToK (aToMHas, WOHHAs, METajuInyecKas),
3aBUCHMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKH U BUAA

XUMHYECKOH CBA3U

Baxwuelire npeAacTaBUTENM HEOPraHMYECKHX BelecTB. Hemeramnsl u ux

COCAMHCHUS. MeTauisl U uX COCINHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKHX COEAMHEHUMN: OKCHUJIIOB
(coneoOpasyromiue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIE) u
HecoJieoOpa3yrolye; OCHOBaHMM (IIENOYM M HEpacTBOPUMBIE OCHOBAaHMS);
KUCJIOT (KHCIOPOJICOAEpKAle M OECKUCIOPOIHbIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBI€); COJIeH (CPeIHUX U KUCIIBIX)

4.2

®uU3MYeCcKue W XUMHYECKHME CBOMCTBA TPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOpO/ia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusndeckue U XUMHYECKHE CBOWCTBA MPOCTHIX BEIICCTB-METAUIOB: JIATHUS,
HaTpUsl, KaJIis, MAarHUs U KaJIbIUs, ATFOMUHUS, Kelne3a. DIEKTPOXUMHICCKUI

A HANPSHKEHU METAJJIOB

4.4

DuU3NYECKUE U XUMUYECKHE CBOMCTBA BOJOPOJHBIX COEAMHEHUIT HEMETAIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPOJIA, AMMHAKA

4.5

dusnvecKkue U XUMHUYECKUE CBOMCTBA OKCHIOB HeMmeTaioB: cepol (IV, VI),
azota(ll, IV, V), dochopa(ll, V), yrmepoma(ll, IV), xpemuus(IV).

HonyquHe OKCHJIOB HEMECTAJIJIOB

4.6

Xumudeckre cBoicTBa okcuaoB: MetauioB IA—IIIA rpymm, nuaka, meau(Il) u

xenesa(ll, II). [Tony4yenne okcua0B METAIIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBAaHMW M aM(OTEPHBIX THAPOKCHIOB (Ha
puMepe TUAPOKCHAOB AFOMUHUSA, Kene3a, nuHKa). [lonmydyeHne ocHOBaHU

1 aM(pOTEPHBIX THIPOKCUIIOB

4.8

OO01u1re XuMHUYECKHe CBOWCTBA KUCIOT: XJIOPOBOJOPOIHOM, CEpOBOIOPOIHOH,
CEpHHUCTOMH, cepHOM, a30THOH, PochopHOH, KpeMHHEBOH, YroiabHOU. OcoObie
XMMHMUYECKHNE CBOMCTBA KOHLEHTPUPOBAHHON CEPHOM M A30THOM KHCIIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ure xuMu4eckue cBoiicTBa cpeanux coneil. [lonydyenue coneit

4.10

HOHy‘-IeHI/IC, co61/1paH1/Ie, pacio3HaBaHue BOAOPOAA, KHCIIOpOJdd, aMMHaAKa,




YTIIEKHCIIOTO Ta3a B JlabopaTtopuu

4.11

[Tomyyenne amMmmuaka, CEPHOM M A30THOM KHUCIOT B MPOMBIIUIEHHOCTH.

OO6mue crocoObl OTYICHHSI METAJIIOB

4.12

I'enermueckas CBI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccugukanus XuMUIeCKUX peakuil Mo pa3MTUYHbIM IIPU3HAKAM: TI0 YHCITY
U COCTaBy y4YacCTBYIOIMX B pEaKUUU BELIECTB, [0 TEIUIOBOMY 3(dexTy, no

HN3MCHEHHIO CTCIICHEH OKHCIICHNS XUMHUUECKIX PJIEMCHTOB

5.2

TermoBoil 3¢dexT XumMuueckol peaxkuu, TEPMOXUMHUYECKHE YpaBHEHHUS.

DK30- U SHIOTEPMUYECKHE peaklnuu. TepMOXUMHUYECKHE YpaBHEHUS

53

OKUCIUTEIIFHOBOCCTAHOBUTEILHEBIE pEaKknum. Oxkucnuren n
BOCCTaHOBHTENU. [Ipomeccel OKHCIEHUS M BOCCTAHOBIIEHUS. DJIEKTPOHHBIN

0ajaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHONW PEAKIINU

54

Teopus AIEKTPOIUTHYECKON  JTUCCOLIMAIWH. Katunownsl, AHWOHBI.
DNEKTPOIUTH U HEXNIEKTPOIUTHL. CHIIbHBIC U ClTa0bIe dJEKTPOUThL. CTeTeHb

JUccoalu

5.5

Peakiiun mornHoro oomMeHa. Y CIoBusI MPOTEKAHUS PeaKIMii HOHHOTO OOMEHa,

TIOJIHBIE U COKpAIlEHHbIE HOHHBIE YPAaBHEHUSI peakuit

XUMUS 1 OKpYXaroliasi cpeaa

6.1

BemecrBa u Marcpuajibl B HOBCCHHCBHOﬁ JKHU3HH 4YeJloBeKa. be3omacHoe
HCIIOJIb30BAHHUEC BCUICCTB U XHMMHYCCKHX peaKHI/Iﬁ B na6opaTopHH u 6I>ITy.

HepBa;I IIOMOIIb IIPHU XUMHUYCCKUX 0XKOTI'aX U OTPABJIICHHUAX

6.2

XHWMHYECKOE 3arps3HEHHE OKpYXKaromed cpeapl (KUCIOTHBIC IO,
3arpsi3HEHUE MOYBbBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpPeJOTBpAIICHUS
[IpenensbHas momyctumas konueHTtpauus BemectB (IIJIK). Ponp xumuu B
pEelIeHUN SKOJIOTMYECKHX MpoOsieM. YCHICHHE IapHUKOBOro 3ddekTa,

Pa3spymieHue 030HOBOI'O CJIOs

6.3

[Ipumenenue cepsl, a3ota, pochopa, yriepoaa, KpeMHHUS U UX COETUHEHUH B
ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xxo3siicTBe. IlpumeHenune
METaJUIOB U CIJIaBOB (CTallb, Yyr'yH, JIOPATIOMUHHMNA, OpoH3a) B OBITY U
MPOMBIIIIEHHOCTH UX coeauHeHuil. IloHsATHE O KOppo3uM MeETaloB,

OCHOBHBIE CIIOCOOBI 3alllUThI KX OT KOPPO3UU

6.4

[IpupoiHbIE MCTOYHUKHU YIIIEBOJOPOJIOB (yrojib, MPUPOAHBIA ra3, He(Th),




MPOIYKTHI X TiepepaboTku (OCH3UH), UX POJIb B OBITY M MPOMBIIIICHHOCTH

HepBOHa‘-IaJIBHBIe MOHATHUS 00 OPraHM4CCKUX BCIICCTBAX KaK O COCAMHCHUAX

yriepojga (MeTaH, 9TaH, STWICH, aleTH/IeH, 3TaHOJI, IJIMIIEPUH, YKCYCHAas

6> kuciora). [loHATHE O OHMOJIOTMYECKM BaXKHBIX BEIIECTBAX: JKHUPAxX, OCIKax,
YIJIEBOJIAX — M UIX POJTH B )KU3HU YEIIOBEKa
7 Pacué€rtsr:
7.1 Mo popMynaM XUMHUICCKUX COCTUHEHUI
7.2 Macchl (MaccoBOM) JIOJIU PAaCTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 10 XUMUYECKIM YPAaBHCHUSIM




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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