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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuu Ha ypOBHE OCHOBHOTO 00I1IeT0 00pa30BaHMs COCTaBJIeHa Ha
OCHOBE TPeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTelIbHON MPOrpaMMBbl
OCHOBHOTO 00111eT0 00pazoBanus, npesacraBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE
denepanbHOl paboueil MporpaMMbl BOCIIUTAHUS U C YIETOM KOHIICTIITUY MTPETOaBaHUS
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma 1o xuMuu 1a€T NpeCTaBICHUE O LENAX, OOIIEH CTpaTeruu 00yueHus,
BOCIIUTAHUSA W Pa3BUTHSI OOydYaOIIMXCS CpPEACTBAMHU yd4eOHOTO TIIPEIMETa,
yCTaHaBIMBAaeT  00s3aTE€IbHOE  MPEAMETHOE  COJEp)KAaHHE, MPEAyCMATPUBAET
pacrpeneneHue €ro mo KiaccaM M CTPYKTYPUPOBAaHHE IO pasleiaM M TeMam
nporpaMMbl MO  XHMHH, ONPEAENSET  KOJWYECTBEHHbIE U  KAaYECTBEHHBIC
XapaKTEpUCTHKU COJEPKAHUA, PEKOMEHJIYEMYIO TIOCJIEIOBATENIBHOCTh HW3YYEHHS
XUMUU C YYETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH, JIOTUKH y4€OHOTO
Mpollecca, BO3PACTHBIX OCOOEHHOCTEW OOYYarolMXCs, ONPENeisieT BO3MOXKHOCTU
npeaMera IS pealu3aluu  TpeOOBaHUW K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIIEr0 0Opa30BaHUs, a TaKkKe
TpeOOBaHMIA K pe3yibTaTaM 00ydYeHUs XUMUU Ha YPOBHE 1IEJIei N3ydeHus mpeameTa u
OCHOBHBIX BHJOB Y4€OHO-MO3HABATEIBHON JACATEIBHOCTH OOydYarouierocss 1o
OCBOCHHIO Y4EOHOT0 COJEPKAHMUS.

3HaHWE XUMHUM CIY>)KUT OCHOBOM 1t (DOPMUPOBAHHS MHUPOBO33PEHUS
00y4aromierocs, ero npeicTaBlIeHu 0 MaTepUaIbHOM €JIMHCTBE MHUPA, BAKHYIO POJIb
urparot GopMUpyeMbie XUMHUEH IPEACTABICHUS O B3aUMOIIPEBPAIIICHUAX IHEPTUH U 00
ABOJIIOIIMH BEILIECTB B MIPUPOJIC, O MYTAX PEIICHUS rI100abHBIX MPOOJIeM YCTOMUYUBOTO
Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUYECKOM, MUIIEBOW U IKOJOTHYECKOU
6e30macHOCTH, TPOOJIEM 3PABOOXPAHCHHSI.

N3yuyenne xumunn:

CITOCOOCTBYET peajn3aliii BO3MOXKHOCTEH JJIsI caMOpa3BUTHS U (POPMUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 001Iel U GYHKINOHATBHOW TPaMOTHOCTH;

BHOCUT BKJIaJl B (OPMHUPOBAHWUE MBIIUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB  HMX  CaMOCTOATENBbHOM  Y4eOHOW  JeSTEIBHOCTH,
OKCIEPUMEHTAJIbHBIX M HCCIICIOBATEIbCKUX yMEHUM, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM JICSITEIbHOCTH;

3HAKOMHUT €O CHeUU(PUKOW HAaydYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISiJa Ha €IMHCTBO MPUPOJBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
sTanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;

crocoOCcTByeT (OPMUPOBAHMIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSM, K MPUPOAE, K YEJIIOBEKY, BHOCUT CBOM BKJAJ B IKOJIOTHYECKOE
oOpa3zoBaHne 00YJaIOMUXCS.



JlanHple HampaBieHUss B OOYyYEHHHM XUMHUU OOECHEYMBAIOTCS CreUu(UKON
colepkaHusi ~ y4eOHOro  mpenMera,  KOTOPBIM  SIBISIETCS  I€IarOTHYeCKH
aJIalITUPOBAHHBIM OTpakeHHEM 0a30BOI HAayKM XMMHUH Ha OIpPENEIEHHOM JTane eé
pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO OOIIEro OOpa30BaHHsS OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMHUCS CHUCTEMBl NEPBOHAYAIBHBIX MOHATHA XWMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU U HEKOTOPBIX OTAEJIBHBIX 3HAYUMBIX MOHATUN OPTaHUYECKON
XUMUHU.

CrpyKkTypa cojepkaHusi NporpamMMmbl 0 XUMHHM C(HOPMHPOBAHA HAa OCHOBE
CUCTEMHOT0o mnoaxoga K e€ uszydeHuro. CojepiaHue CKIAJIbIBAETCA H3 CHCTEMBI
MOHATHM O XMMHUYECKOM JJIEMEHTE M BEIIECTBE M CHCTEMBI IOHATHUH O XMMUYECKOU
peakuuu. O0e 53TH  CUCTEMBl CTPYKTYpPHO OpPraHU30BaHbl MO  IPHUHIUILY
IIOCJIEIOBATEIBHOTO Pa3BUTUs 3HAHWM HA OCHOBE TEOPETHUYECKUX IIPEACTABICHUM
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— ITepunonnueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YY4EHUS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKON TUCCOIMAIINU BEIIECTB B pACTBOPAX.

TeopeTnueckre 3HaHUs pacCCMaTPUBAIOTCS HA OCHOBE SMIIMPHUUECKH ITOITYYEHHBIX
U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIbHO OT OJHOTO YPOBHS K
IPYroMY, BBIOJHSS (YHKIMU OOBSICHEHUSI U MPOTHO3UPOBAHUS CBOIMCTB, CTPOCHUS U
BO3MOKHOCTEU MPAKTUYECKOTO IPUMEHEHHUS U TIOJIyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHMe MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
O XMMHYECKOM COCTaBIISIIOIICH HAy4YHOM KapTHUHBI MHpa B JIOTMKE €€ CHCTEMHOM
MPUPOJBI, IIEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAaHHIO M METONAM IO3HAHHUS B
Hayke. M3ydeHne XuMUM NMPOUCXOIUT C NPUBJICYCHUEM 3HAHUM U3 PAHEE U3YYECHHBIX
yueOHbIX TpeaMeToB: «Okpyxatonuit mupy, «buonorus. 5—7 knacce» u «duzuka. 7
KJIaco».

[Ipu u3yyeHUu XMUMUU MPOUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB XMMHUYECKOH
HayKHW Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTHUYECKOW AEsTEIbHOCTU
YelloBeKa U Kak OJHOTO W3 KOMIIOHEHTOB MHUPOBOHM KyJIbTypbl. 3agada y4eOHOTo
npeaMera COCTOUT B (DOPMHPOBAHUM CHUCTEMBbl XMUMUYECKUX 3HAHUUW — BaKHEUIINX
(GakToOB, MOHATHI, 3aKOHOB M TEOPETUYECKHUX IMOJOKEHUM, JTOCTYMHBIX O0OO0OIICHUI
MHUPOBO33PEHYECKOTO XapaKTepa, sA3blka HAyKH, B MPUOOLIEHUU K HAYYHBIM METOJaM
NO3HAHUSA TPH H3YYEHUU BEHIECTB M XUMHUYECKUX peakuuii, B (HOpMHUPOBAHUU U
pPa3BUTUHU TO3HABATEIbHBIX YMEHHM U UX NMPUMEHEHHHM B Y4eOHO-TIO3HABATEIHLHOU U
y4eOHO-UCCIeIOBATEIbCKON  JCSTENbHOCTH, OCBOCHHM  MpaBHJI  0OE€30MacHOTO
oOpallleHus ¢ BEIIECTBAMU B IIOBCEIHEBHOM JKU3HHU.

[Ipy u3yuyeHUM XUMHM Ha YPOBHE OCHOBHOIO OOIIETO OOpa30BaHMs BaXKHOE
3HaYeHHe MPUOOPENN TaKue 1, KakK:



— (OpMHpOBAaHHWE WHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY TMPHUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HaNpaBJIEHHOCTh OOYYEHHs HA CUCTEMAaTUYECKOe IPUOOIICHIE 00yYaloIUXCs K
CaMOCTOSITENIbHON TO3HABaTEIbHOM JEATEIBHOCTH, HAYYHBIM METOJaM IO3HAHUS,
(bOpMHPYIOIITUM MOTHBAIIHIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— o0ecrieueHre YCIOBHM, CIMOCOOCTBYIOIIUX NPUOOPETEHUIO OO0YYarOIIMMHCS
OTbITa Pa3HOOOPA3HOM JAEATEIHLHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHIIMI), MMEIONIMX YHUBEPCAIbHOE 3HAYCHHE JIs Pa3IUUYHBIX
BUJIOB JIESITEILHOCTH;

— (dopmupoBaHue o0mel  (QYHKIIMOHATBLHOM M  €CTECTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM YKCJIE YMEHUI OOBSICHSATh U OLICHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa, UCIOJIb3YSl 3HAHUS U OIbIT, NOJYYEHHBIE MPHU W3YUYECHUN XUMHH, IPUMEHATh UX
IIPU pElICHUU POoOJIeM B MOBCETHEBHOM KU3HU U TPYI0BOM JESITEIbHOCTH;

— ¢opmMupoBaHU€e y OOyYarOMUXCSI T'YMAHUCTUUYECKUX OTHOIICHUM, MOHUMAaHUs
IIEHHOCTH XUMUYECKUX 3HAHUU JJIsI BBIPAOOTKH HKOJOTHUECKH IIEJ€CO00pa3HOro
MOBECHUS B OBITY U TPYAOBOM JEATEILHOCTH B IIEJIIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPY’KaroIIEH IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTaHUIO HA OCHOBE YCBOEHUS 00II€UeIOBEUECKUX 1IEHHOCTEM, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO61iee 4ncIo 4acoB, OTBEAEHHBIX JIJISi U3YUYEHUS XMMUU HA YPOBHE OCHOBHOTO
oO1ero oopa3zoBanus, coctabisget 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HEZEIIO),
B 9 kiacce — 68 yacoB (2 yaca B HEJETIO).



COJAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeTogax MO3HaHMS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBAa cOocTaBa BemiecTB. OTHOCHUTENbHAsE aToOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJIOH, MpaBuiIamMu paboThl B JJaOOpaTOpuu M
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUIAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONlM, HaONIOJICHWE W  ONMUCAaHWE  PEe3yJbTaTOB  MPOBENCHUS  OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3ieMeHT U mpocToe
BemecTBo. Haxoxxaenuwe kuciaopoga B mpupojne, (usnueckue M XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoil 3h(dHeKT XUMHUUECKOW peaklnH, TEePMOXHUMUYECKUE YpPaBHEHHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nUecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoTyyeHus. Kuciors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IIpUpoOZiE€ U B KU3HU 4YelOBeKa. KpyroBopoTr BoabI B IPUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuasl. Knaccuduxarus
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XMMHUYECKHUE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3nyeckue U XUMHUYECKHE CBOMCTBA COJIEH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE OINPENEICHUE COAEpKaHUs KUCIOpOAa B BO3yXe, ITOIYyUYEHHUE,
coOuMpaHue, pacro3HaBaHWE W M3YYCHHE CBOMCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACMO3HABAaHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/iericTsue Bogopoaa ¢ okcuaoM meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbLIUEeM) (BO3MOXXHO  MCIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKpacCKHU UHJIMKATOPOB B PACTBOPAX KUCJIOT U LIENOYEH, U3YUEHNE B3aUMOICUCTBUS



okcuna meau () ¢ pactBopoM cepHON KUCIOTHI, KUCIOT ¢ META/NIAMH, PEAKIIUIl
HEUTpANIU3alMU, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPTraHUYECKUX COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jimuHHonepuoanas Gopmsl [epuonnueckoi
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmbl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiui IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LMHKA C pAacTBOPAaMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukamus, TMepuoIudHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHHE BEIIEeCTBa, Ta3, (U3NYECKUE BEIMYMHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TIOJIOKEHUEM »JJIEMEHTOB B llepuomnueckoi cucteMe u
CTPOEHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukaiyss 1 HOMEHKJIaTypa HEOPraHUUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
M COCTAaBy YYacTBYIOIIMX B PEAKIMUM BEIIECTB, MO TeEIIOBOMY 3(ddekTy, mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUIECCKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepPOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHHI

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX ~ PEaKIMii ¢  HWCIOJB30BAHMEM  METOJNa
3JIEKTPOHHOTO OaaHca.



Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Katnonsl, annoHsl. MeXxaHu3M [IHMCCOLMALMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEaKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE NPEICTABICHUNA 00 3IMEKTPOIUTUUECKOMN TUCCOLUALUU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BELIECTB — METAJUIOB U HEMETauIOB (rpaduTa M anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJICHUE OIBITOB, WIUIIOCTPUPYIOLINX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKINil (FOpEHUE, pPEeaKIUu pa3lIoKEeHUS,
COCUHEHMsI), paClO3HABAHME HEOPraHMYECKUX  BEIIECTB C  MOMOUIBbIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTauibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOJICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJOPO/Ia HA OPTAHU3M 4YeJIOBEKa. BakHel e X10puabl U UX HAXOXKICHHUE B
IIpUpPOJIE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKkue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHE, (HU3HUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue ceppl M €€ COoenMHEHUMM B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpYXalollel Cpelbl COECIUHEHUSMH cepbl (KHUCIOTHBIE IO, 3arps3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHMS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMu4yeckue cBoictea. Kpyroopor a3ora B mpupoe. AMMuUak, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kiacca KHUCIOT H  CHEIU(PUUYECKHE).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauun gocdopa, puznyeckre U xumudeckue cpoiictBa. Okcun gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHN OKUCIICHUS. Y TIEPO/I, AITIOTPOITHBIE MOIUPUKALINH,
pacmpocTpaHeHHe B MPUPOAE, (HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUAL.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XMMHUYECKHUE CBOMICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIYyYEHHE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUI0TE3a TJ00aJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCcIoTa W e€ coid, UX (pu3Mdeckrue W XUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npuMmeHenue. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, HNPHUPOAHBIA Tra3, HedTb),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
polu B OKM3HM 4YelloOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCAMHECHU.

Kpemuwuii, ero ¢Qusuueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus 00 OKCHie
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
POMBINIJICHHOCTH. BakHele CTpouTenbHbIe MaTepualbl: KepamMHuKa, CTEKJIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMUA HA XJIOPUJI-MOHBI U HAONIOICHHE MPU3HAKOB



UX TMPOTEKAaHMs, OMBITHI, OTpa)karouiue (QU3MUYecKue U XUMHUYECKHE CBONCTBA
TraJOr€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl M €€ COeAUHEHUsIMU (BO3MOXXHO HCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOI0IeHUE MTpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOICTB aMMMaka, IMPOBEJACHUE KAYECTBEHHBIX pPEAKUMWA HAa HOH AMMOHHS M
dochaT-MOH U H3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMJICHHE C MPOLECCOM aJICOPOIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHne JKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaxHeWlne HEMETauIbl U UX
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTauoB. OU3nyeckue U XUMUYECKHUe CBoicTBa MeTaiioB. Oomue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CriaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounbie MeTambl: nonokeHue B [leproanueckoil CUCTEME XUMHUUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIbI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUH.

[Ilenouyno3eMenpHbIE METAUIBI MAarHMM W KaJbLUW: TIOJIOKEHUE B
[lepnoguueckon cucreMe xumuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKrue 1 XUMHUYECKHE CBOKWCTBA MarHus U



Kayiblusl. Baxkueiire coequHeHns KabIus (OKCU, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckon cucreMe XMuMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ o0pa3llaMd METAIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MpOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMi HA MOHBI: MArHUs, KaIbIIUsA, aTIOMUAHUS, IUHKA, skese3a (1)
u xenesza (lll), menu (Il), HabmromeHne W ommMcaHWE IPOIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE dKCIEPUMEHTAIbHBIX 3a/1au 1o Teme «BaxHeliue
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecTs, nanee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU M3YYEHHM XUMHUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BAaHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KiIacCUPUKAIKA, TEPUOAUIHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUICCKUI 3aps, IIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHOe COCTOSTHUE BEUIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJIULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXalT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIlMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4yHOMY HACIEIUI0, TTOHUMaHMS 3HAUYCHUS XMMHMUYECKOM HAayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BHIMIOJIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHNH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B IIpoliecce 3TOM y4eOHOH AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MIOBE/ICHUE
U TOCTYIKU CBOMX TOBApHINEH C MO3UIIMKM HPABCTBEHHBIX U MPABOBLIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBJISIOLIUE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBSI3AX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HAlIPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYMHBIMA TEXHHUYECKUMHU CPEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOSKTHOM M  HCCIIEIOBATEIIbCKOMN
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJIEICTBUN W
HETPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBuil OE€30MaCHOCTH Tpu  OOpallleHUH ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  MPEAMETHBIX 3HAaHWUM 1O  XHMHH, OCO3HAaHHBIM  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O6e3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy4aeMble MPU M3YYCHUH XUMHH, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIILJIEHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUST MUPOBO33pEHHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CUCTEMa, TIPOILECcC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JJIsl KJacCU(PUKAIIUU XUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

yMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUS (NMPEIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUUYECKON Peakly — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHBOPEUMS B U3YUAEMbBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

PUOOPETCHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3aIlMd U IPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATHh MPOTHBOPECYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX W MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, MPUOOPETEHUE ONBbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSIHHE OKPYKAIOIIEH NpUpOAHOU
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSl  NPEJCTaBIATh  MOJYyYEHHbIE  pPE3yJbTaThbl  IMO3HABATEIbHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOrO COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, ONPENCIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbosee 3pPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUsI HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTax — BELIECTBAX U PEaKIusX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEp>KaHusl, YCTaHOBJIEHHOTO JaHHOW deaepaibHOH pabouell MmporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNEUCTBUM, BUABl JESITEIBHOCTA IO T[OJY4YEHUIO HOBOTO 3HAHHWS, €ro
WHTEPIPETALNH, TIPEOOPA30BAHUIO U MPUMEHECHUIO B PA3TUIHBIX YICOHBIX U HOBBIX
CUTYyaIUsIX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AJIpO aToMa, dJIEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paguyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSA3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JIOJsl BellecTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU ONMKMCAHUM BEIIECTB U UX MPEBPAIICHUI;

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIACCy COEIMHEHUW IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX ToJioxkeHusi B llepuonuueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh IMOHATHUSI «TJIaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OonbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sapa, 00IIee YUCIIO 3IEKTPOHOB U
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJATBEPXKAAsi ONUCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX NPEBpaAIllCHUNA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUYETHI 10 YPAaBHEHHUIO
XAMHUYECKOMN PEaKIu;

IPUMEHSATH OCHOBHBIE ONEPALIMU MBICIIUTEIBHOMN IEATETbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHi, €CTECTBEHHO-HAY4YHbIE METObI
NO3HAaHUA — HAOJIOJICHHE, U3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOU
MacCOBOM J0JIel PacTBOPEHHOIO BEIIECTBA, IMUIAHUPOBATh U MPOBOJIUTH
XUMHUUYECKUE DKCIIEPUMEHTHI MO PAaClO3HAaBAHUIO PACTBOPOB WIEIOUEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAaKMYC, (eHONPTAICHH, METUIOPAHK

U pyTHE).

K xoHIiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, J3JEKTPOIUTHYECKAS IUCCOLMALMA, PEAKIHH HOHHOIO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIHHO-BOCCTAHOBUTEILHBIE PEAKIIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHUE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, MOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITH MOHITUA MPU OMTMCAHUHU BEIIECTB U UX MPEBPAILICHUI;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIUWHEHUU Mo ¢opmysiam, BHJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynmna)» U «modooyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
IJIaBHBIX HMOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YMUCIy W COCTaBy YYacCTBYIOIIMX B PEAKIUH
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUid, TOATBEPKIAIOMINUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3HM MEXKy BEIICCTBAMHU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMUYECKHX TMPEBPAIICHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPAaBMIIA MTOIB30BAHUS XUMUYECKON TIOCYI0H U 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB PA3IMIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHWYECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIC OTIEPAIIMH MBICIUTEIILHOM JEATEIbHOCTH — aHAJIU3
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHHs] CBOMCTB BEIIECTB M XUMHYCCKHUX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAaHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo 4acoB
Neo HanmenoBanue pa3jiesioB u JuiekTpoHHbIE (HUGPOBbIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVJIX660G
MPAKTUYECKOU JeATETbHOCTH
JeJI0BeKa
B
1.2 CHICCTBA M XHMITHECKHC 15 1 https://m.edsoo.ru/ONNXR1VFO
peakiumn
Hroro no paszneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe/ Il HEOPraHUYeCKUX BelllecTB
Boznyx. Kucnopon. IToustue
2.1 X poa 6 https://m.edsoo.ru/D5BORTY30
00 okcugax
Bonopox. Ilonstue o
2.2 AOPOA 8 1 https://m.edsoo.ru/5D61JZ6PS
KHUCJIOTaX U COJIAX
Boga. PactBoprl. Ilousitue
2.3 A p 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHUAX
OCHOBHBIE KJIACCEI
2.4 HEOPraHUYECKUX 11 1 1 https://m.eds00.ru/0TSASMOWT
COCTUHEHUN
Htoro no pazneny 30



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Pa3nen 3. llepuoanueckuii 3axkon u [lepuoguveckasi cucrema xumnueckux 31eMeHToB /. . MenneneeBa. CTpoeHue aToMoB.

Xumuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuH

[Tepuoanueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XUMHUYECKUX AJIEMEHTOB /. 7 https://m.edsoo.ru/TCBIJIBVWFZ
N. Menaeneea. Ctpoenue
aroma
XHUMHUYECKast CBA3b.
0 -
3.2 KHCIHTEIHHO 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEIILHEIE
peaku
Uroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Pa3nea 1. BemecTBo U XuMH4YecKne peakiun

11

1.2

13

[ToBTOpEeHue U yriaydiieHne 3HaHu|
OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca
OcHOBHBIE 32aKOHOMEPHOCTHU
XUMHYECKHUX PEaKui
DNEKTPOIUTHYECKAs JUCCOLUALM.
XUMHUYECKUE PEAKIIMU B PACTBOpaAX

Hroro no pasneny

Pa3gea 2. Hemeraauibl M UX COeIUHEHU S

2.1

2.2

2.3

2.4

OO11ast XapaKTepUCTHKA XUMHUUYECKUX
snemeHToB VIIA-rpynmnsl. ['anorenst

OO0mas XxapakTepUCTUKa XUMHUUECKUX
anemeHToB VIA-rpynmsl. Cepa u eé
COCIIMHEHUS

OO11ast XxapaKTepUCTHKA XUMHUYECKUX
anemeHToB VA-rpynmnsl. A3oT, pochop u
UX COEIMHEHUs

OO11ast XapaKTepUCTHKA XUMHUYECKUX

anemeHToB |VA-rpynnsl. Yriepoa u
KPEMHUU U UX COECIUHEHHUS

Hroro no pazneny

KoanuecTBo 4acoB

Bcero

17

25

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTshI

JekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/EQETUT35Z

https://m.edsoo.ru/AFN4LWG7U

https://m.edsoo.ru/KODUR50VV

https://m.edso0.ru/ZTN1F700I

https://m.edsoo.ru/P3DHMFB09

https://m.edsoo.ru/VOXDOUX2S

https://m.edso0.ru/JPJ200VJIX



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3gea 3. MeTaaabl M UX cOeIMHEHUA
3.1 OO01e CBOMCTBA METAJLIOB

3.2 Baxueiiime MeTauibl U UX CO€IAHEHUS
Hroro mo pasneiny

Paznen 4. Xumus u okpyxamomas cpeaa

41 BelecTBa 1 MaTepHabl B KU3HU
' YyeJoBeKa

Hroro no pasneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

16
20

68

https://m.edsoo.ru/GHV2L6NJ8

https://m.edsoo.ru/EFKQW9HZI

https://m.edsoo.ru/TEFNBWEF7Y

https://m.edsoo.ru/FY5RY75R9



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




HOYPOYHOE INIVIAHUPOBAHUE

8 KUIACC
Ne
w/n Tema ypoka

IIpenmer xumuu. Posb xumuu B
JKU3HM 4esoBeka. Tena u
BEILIECTBA

IIonstue o METOAax IIO3HAHUA B
XHUMHHN

[TpakTuueckas padorta Ne 1
«[IpaBuna paboThI B
nabopaTtopuu U MPUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM)

YucThle BelecTBa U CMECH.
Crioco0b! pa3zieneHus cMecen
[TpakTrueckas padota Ne 2
«Pa3nenenue cmecelt (Ha
pUMepe OYUCTKH MTOBApEHHOM
COJIN)»

ATOMBI 1 MOJIEKYJTBI
XUMHYECKUE 3JIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMHYECKUX
3JIEMEHTOB

IIpocTele u cnoxHBIE BELIECTBA

ATOMHO-MOJIEKYJISIPHOE YUYEHUE

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

https://m.edso0.ru/L62DS2CZR

https://m.edsoo.ru/9ZJAEW050

https://m.edsoo.ru/L5EW4353D

https://m.edsoo.ru/6TME21FW8

https://m.edso0.ru/K3LS5MCRY

https://m.edsoo.ru/BLS04WTBS8

https://m.edsoo.ru/AH3D4DNAX

https://m.edsoo.ru/DXJBSTJ95

https://m.edso0.ru/AMOBJ30QZ5



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5

10

11

12

13

14

15

16

17

18

3aKOH IOCTOSIHCTBA COCTaBa
BelIeCTB. XUMUYECKast
dbopmyna. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

OrHOCUTEIbHAA aTOMHAs Macca.

OTtHocuTeIbHASI MOJIEKYJISIPHAS
Mmacca

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCIUHEHUH

KonuuectBo BemecTBa. Modb.
MounsipHas mMacca

Ddu3znueckre U XUMHUYECKIE
sIBIIeHUS. XUMHYeCcKas peaKknusd

[Ipu3naku n ycnoBus
IIPOTEKAHUS XUMUYECKUX
peaKkuuit

3aKOH COXpPaHEHMsI MaCcChI
BEILECTB. XUMHUUECKUE
YpaBHEHUS

Brruucnenus konnuecTna,
MaccChl BEIIECTBA 1O
YpaBHEHUSAM XUMUUYECKHUX
peakuuin

Knaccudukanmst xumMmuaeckux
peakiuit (CoeTMHEHUS,
pa3iiokKeHus1, 3aMEeILECHNUS,
oOMeHa)

https://m.edsoo.ru/IMC496FX6

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV580QMVE

https://m.edsoo.ru/368UNL5Y?2

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNJKQ5

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE

https://m.edso0.ru/L4807LAGB



https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

19

20

21

22

23

24

25

26

M. B. JIoMOHOCOB — y4€HBIN-
sHnukioneauct. O0o0IEeHue nu
cUCTEMAaTHU3aLUs 3HAHUN

KontponsHas padora Nel mo
TeMe «BeliecTBa 1 XUMHUYECKHE
peakIum»

Bosnyx — cmecsk razos. CoctaB
Bo3ayxa. Kucinopon — anemeHT
U npocToe BemectBo. O30H

dusnyeckue 1 XUMHYECKUE
CBOMCTBA KMCIIOpOaa (peaKIuu
OKHCJIeHHUs, TopeHue). [Tonsatue
00 okcHaax

Crioco0b! nosryueHust
KHCIIOpPOAa B Ta0OpaToOpuu n
HPOMBIIIUICHHOCTH.
[Ipumenenne KucIopoaa

TennoBoii 3¢ ekt XuMuIecKoi
peaKuu, MOHATHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- U SHJOTEPMUYECKUX
PpeaKImsIx

TormBo (HepTh, yroib u
MeTaH). 3arpsa3HeHue Bo3lyxa,
CHOCOOBI €ro MpeIoTBpaIleHHUs

[TpakTrueckas padora Ne 3 mo
teme «llomydenue u cobupanue
KHUCIIOPOJ1a, U3yUEHUE €T
CBOWCTB»

https://m.edsoo.ru/P1IWARH3AB

https://m.edsoo.ru/ON62SNERU

https://m.edsoo.ru/XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

https://m.edsoo.ru/USNY5UUW?2

https://m.edsoo.ru/5516UHX3R



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

27

28

29

30

31

32

33

34

35

36

Boxopon — aneMeHT u mpocToe
BeniecTBo. Haxoxnenue B
pupoze

DuU3NYECKUE U XUMUYECKUE
CBOICTBa BOJOPO/IA.
[Ipumenenue Bogopona

ITonsTHE O KHCIOTAX U COJISIX

CrniocoOslI MoydeHus BOAOpoaa
B JabopaTopuu

[IpakTuueckast padora Ne 4 o
teme «llomydenue u cobupanue
BOJIOPO/Ia, U3YYEHHE €TO
CBOMCTB»

MounsipHblii 00BEM Tra3oB. 3aKOH
ABoraapo

Brruncnenus o0béma,
KOJINUECTBA BEIIECTBA r'a3a Mo
€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA U 00BbEMY

Brruncienus o0bEMOB ra3os 110
YPaBHEHUIO PEAKLIMHA HAa OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
ra3oB

dusznueckre U XUMHUUECKHE
CBOMCTBA BOJIbI

CoctaB ocHoBanuii. Ilonsatue 00
WHIUKAaTOpax

https://m.edsoo.ru/\WD392ACWB

https://m.eds00.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/C9TO9UCIP

https://m.edso00.ru/SS3WAX33K

https://m.edso0.ru/M3KSO10DQ

https://m.edso0.ru/MXGOY304M

https://m.eds00.ru/9TQ8AXABY

https://m.edsoo.ru/7AOGFZK4R

https://m.edsoo.ru/IXB2W6I1VL



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL

37

38

39

40

41

42

43

44

45

46

Bopa kxak pactBopuTes.
HacebliieHHbIe ¥ HEHAChIILEHHbIE
pactBOpbl. MaccoBast 107151
BEIIIECTBA B pacTBOpE

[IpaxTuueckas padora Ne 5 o
teMe «lIpurorosnenue
pPacTBOPOB C ONpeAeNEHHOM
MacCOBOM J10JIeil paCTBOPEHHOTO
BEIIIECTBA»

KonTtponsHas padora Ne2 mo
teme «Kucnopon. Boxopon.
Bona»

OKCcHIBIL: COCTAB,
KJaccuukanus, HOMEHKJIATypa

HonyquI/Ie U XUMHWYCCKHUEC
CBOMCTBaA KHCJIOTHBIX,
OCHOBHBIX U aM(bOTepHLIX
OKCHJO0B

OcHOBaHHUs: COCTaB,
KJaccu(uKaIs, HOMEHKIaTypa
[Tonyyenue n XumMu4eCcKue
CBOICTBAa OCHOBAHUH

Kucnorsr: cocras,
KJaccuukanmsi, HOMEHKJIATypa
[Tonyuenue u xummuueckue
CBOMCTBA KUCJIOT

Comnu (cpennue):
HOMEHKJIaTypa, CIIOCOOBI

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/M\WXUKPAUOA

https://m.edso0.ru/JM7935DRY

https://m.edsoo.ru/5TEFSJINAY

https://m.edsoo0.ru/8JAZ9YWS2

https://m.edsoo.ru/5U397HU5SC

https://m.edso0.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBKY

https://m.edso0.ru/Z2GCRN45W

https://m.edsoo.ru/JSNUIM9TJ



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ

47

48

49

50

51

52

53

54

55

MOJIYYCHHS, XUMUYECKUE
CBOMCTBA

[IpaxTuueckas padora Ne 6.
Pemenne skciepuMeHTAIBHBIX
3aj1a4 1mo reMe «OCHOBHEIC
KJIACChl HEOPTaHUYECKUX
COEIUHEHUI)

FeHeTI/IIIeCKaSI CBi3b MG)KIIy
KJIaCCaMU HEOPraHUYECKUX
COEIMHEHUU

O0600I11IeHNE U CUCTEMATU3AIUS
3HAHUU

Konrtponsnas padora Ne3 o
TeMe "OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COeAMHEHUI"

[IepBble ONBITKH
KJIacCU(PUKAIMU XUMHUYECKUX
aneMeHTOB. [TonsaTHe 0 rpynmnax
CXOJHBIX 2JIEMEHTOB
Ilepuoauueckuii 3aK0H U
[Tepuoanueckas cucrema
XUMHYECKHX dj1eMeHToB J[. 1.
Menneneesa

[Tepuonpl, TpymIbl, TOATPYIIITHI
Crpoenue atomoB. CoctaB
aTOMHBIX siaep. M3oTomnsl

CTpoeHue NEKTPOHHBIX
000JI04YEK aTOMOB 3JIEMEHTOB

https://m.edso00.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/STBUOEEYN

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/CO0V3CC214

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NOMWWJIRXN

https://m.edsoo.ru/IMUDOMR5H

https://m.edsoo.ru/T95YNV8B2



https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

56

57

58

59

60

61

62

63

64

[Tepuoanueckoii cucremsl /1. U.
Meupeneena

XapakTepucTUKa XMMUYECKOT O
3JIEMEHTA 10 €r0 MOJIO0KEHUIO B
[Tepnonnueckoii cucreme /1. U.
Menneneena

3nauenue [lepuonnyeckoro
3aKOHA UL pa3BUTHA HAYKU U
npaktuku. J[. 1. MenneneeB —
Y4€HBIN, IENAror U rpaxJaHuH

PesepBuslit ypok. O60011eHNE U
cucTeMaTHu3anus 3HaHui /
Bcepoccuiickas npoBepoyHas
pabora

Konrtponsnas padora Ne4 o
TeMe «CTpoeHHe aToma.
XuMHUECKas CBSI3b» /
Bcepoccuiickas npoBepoyHas
paborta
DNEeKTPOOTPULIATEILHOCTD
aTOMOB XMMHMYECKHUX 3JIEMEHTOB
HoHHast XuMu4ecKkas CBs3b
KoBanenTtHas nonsipHas
XUMHAYECKast CBS3b
KoBanenTtHast HenomsipHas

XUMHUYCCKaA CBA3b

CreneHp OKUCIECHUSI

https://m.edsoo.ru/YIP04OMDX

https://m.edsoo.ru/SZD8XEQOP

https://m.edsoo.ru/ZCQTRP0O8Y

https://m.edsoo.ru/FTIZF99WF

https://m.edsoo.ru/HZA110EDS8

https://m.eds00.ru/3SY1RJKVI

https://m.edsoo0.ru/EOL3MT2AE

https://m.edso0.ru/9YVR3FUXI

https://m.edsoo.ru/RA6CVXM66



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66

65 OrueurebHo- 1 https:/m.eds00.ru/ZXNCA7DOZ

BOCCTaHOBUTEIIbHBIE PEAKIIUU
66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/QPS46Z5PU

PesepBHbIil ypok. O0001ICHHE U

. .
67 CHCTEMATHEALI SHATHH HO 1 https://m.edsoo.ru/ARH7M35NF
Teme «CTpoeHHE aToma.

XUMHUecKas CBI3b»

PesepBuriit ypok. O60011eHNE U
cUCTEeMaTH3aIlHs 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68 1 https://m.edsoo.ru/7DNRBZ948

68 5 4


https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne

n/n

Tema ypoka

Ilepnonnueckuit 3aK0H.
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToB /1. 1.
Meneneena

3aKOHOMEPHOCTH B U3MEHECHUH
CBOMCTB XUMHUYECKUX
3JIEMEHTOB IIEPBBIX TPEX
MEPUOJIOB

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHWYECKUX BEILECTB

Buaber xumnueckoil cBI3U 1
TUIIBI KPUCTAJUTUNYECKUX
pemeToK

Kontponbnas padota Nel o
teme «I[loBTOpeHue u
yriayOJieHre 3HaHUH OCHOBHBIX
pa3aennoB Kypca 8 Kiacca»

Knaccudukamnms xumMuaeckux
peaKuurii Mo pa3InYHbIM
MpU3HAKaM

[TonsiTue o ckopocTu
XMMHYECKON pEeaKIluu.

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.ru/WTO1IWRA20Q

https://m.edsoo.ru/UI4Y5CFRV

https://m.edso0.ru/J4X8ZN212

https://m.edso0.ru/X8XAE7E2J

https://m.eds00.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

10

11

12

13

14

15

IloHsiTHHE O TOMOI€HHBIX U
IeTEPOrCHHBIX pCAKIUAX

ITonsATHE O XUMHYECKOM
paBHOBecuu. DaKTOPHI,
BIIMSIIOLLKME HA CKOPOCTh
XMMHYECKON PEaKIuu 1
MOJIOKEHNE XMMHYECKOT'0
paBHOBECHUS

OKHUCIIUTETBHO-
BOCCTAaHOBUTEIIHHBIC PEAKIIHH

Teopwust 2eKTPOTUTHYECKOM
nucconnanuu. CuiabHbIE U
cJ1a0ble AIIEKTPOJIUTHI

HoHnHbIe ypaBHEHHS peakui

XuMHYecKre CBOMCTBA KHUCIIOT
W OCHOBAHUI B CBETE
Mpe/icTaBIeHH 00
AIEKTPOJIUTUYECKON
JHUCCOIAAIIAN

XUMUYEeCKHEe CBOMCTBA COJICH B
CBeTe MpecTaBIeHul 00
BJIEKTPOIUTUYECKON
JHCCOIHAIIN

[TonsiTue o ruaponuse conen

O0001IeHYE U CUCTEMAaTU3 AU
3HAHUH

https://m.edsoo.ru/H4FH7NZNM

https://m.edso00.ru/648V11026

https://m.edsoo.ru/2KCYCLZ16

https://m.edsoo.ru/\VN2SBIN1R

https://m.edso0.ru/8HH81YVXI

https://m.eds00.ru/ETD5QTS4G

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG

16

17

18

19

20

21

22

23

[TpakTuyeckas padora Ne 1.
«Pemenne
HKCIIEPUMEHTAIBHBIX 33139

KontponsHas padora Ne2 o
TeMe «DIEKTPOIUTHYECKAsS
aucconuanus. XuMUYECKHE
peakIu B pacTBOpax»

OOm1ast xapaKTEepUCTHKA
rajoreHoB. XMMHYECKUE
CBOICTBA Ha MPUMEPE XJI0pa

Xnoposogopoxn. ConsHas
KHCJI0Ta, XMMUYECKHE
CBOMCTBA, IIOJIy4CHHUE,
IIPUMEHEHNE

ITpakTryeckas padora Ne 2 o
teme «lloyuenue conssHOU
KHUCJIOTBI, U3y4YEHHE €€
CBOWCTB»

Boeruucnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIN
OJIMH U3 PEareHTOB JaH B
N30bITKE

OO1m1ast XxapakTepUCTHKA
aneMeHToB VIA-rpynmsl

AnnorpornHbie MOAUGUKAITIH
cepnl. Haxoxienue cepsl U e€
COCMHEHHH B IPUPOJIE.
XUMHYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/7VXTFEHIT4

https://m.edsoo.ru/9RKLZDNUX

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BI5H070F

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8PO



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

24

25

26

27

28

29

30

CepoBo0po/1, CTpOEHHUE,
¢bu3znyecKkrue 1 XuMHU4YeCcKHe
CBOICTBA

Oxcuppl cepsl. CepHas
KHCJIO0Ta, (PU3NYECKHe U
XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

XUMUYECKUE PEAKIINH,
JIeXKAaIIe B OCHOBE
IIPOMBIIIJIEHHOTO crlocoda
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMUYECKOE 3arpsi3HEHNE
OKPY>KaIOILEN Cpeibl
COEIMHEHUSIMH CEPBI
Beruncnenue maccoBoi 101m
BBIXOJa MPOJIyKTa peakluu
OOm1ast xapakTepUCTHKA
aneMeHToB VA-rpynnsl. A3oT,
pacnpocTpaHeHue B IPUpPOJIE,
¢bu3znyecKkrue 1 XuMHUYeCcKHe
CBOMCTBA

AMMuak, ero ¢puznueckue u
XHMHYSCKHE CBOMCTBA,
MOJIy4eHUe U IPUMEHEHHE

IIpakTuyeckas padora Ne 3 o
teMe «llomydyenue ammuaka,
WU3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/\WVAHRMB976

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP64IFJ



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ

31

32

33

34

35

36

37

38

A3oTHas KHCI0Ta, €€
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa

Hcnons3oBanve HUTPATOB U
COJICH aMMOHUS B Ka4eCTBE
MUHEPAIbHBIX YA0OpEHHIHA.
XUMUYECKOe 3arpsi3HeHue
OKpY>Karolen cpeibl
COCIMHEHUSIMH a30Ta
docdop. Oxeun pocdopa (V)
u pochopHas KUCIOTa,
busznuecKkrue 1 XuMHUYEeCKHe
CBOICTBa, MOJIyuYeHHE
Hcnons3oBanue ¢pocdaTos B
Ka4yecTBE MUHEPATbHBIX
ynoOpeHul. 3arpsi3HeHHe
IPUPOJHOM cpenbl hocdaTtamu
Yraepon, pacipocTpaHEHHE B
npupoae, Gpuzndeckue u
XMMHYECKHE CBOMCTBA
Oxcupl yriaepoja, ux
buznvIecKre 1 XUMHUECKUE
CBOMCTBA. DKOJIOTUYECKHUE
po0JIeMBbI, CBSI3aHHBIE C
okcuzom yriepona (1V)
VYronbHasg KUCI0Ta U €€ COMU

[Ipaktrueckas padota Ne 4 o
teMe "[lonydyeHue yriaekuciaoro

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB

https://m.edso00.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HUG5V

https://m.edsoo.ru/DWOM6SUUL

https://m.eds00.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDGIPA

https://m.edsoo0.ru/G2HZXQGCS8



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

39

40

41

42

43

44

45

rasza. KauectBeHHas peaxkuus
Ha KapOoHaT-HOH"

[lepBoHayanbHBIC TOHATHS 00
OpPraHUYECKUX BEIECTBAX KaK
0 COEMHEHUX yIiepoaa

Kpemuuii u ero coequueHus

[IpaxTuueckas padora Ne 5.
Pemenne sxcriepuMeHTaIbHBIX
3amady mmo teme «Baxneiimme
HEMETaJUTbl U UX COCMHEHHUS

KonTponbnas padora Ne3 no
TeMe «BakHenme HeMeTauIbl
1 UX COeTUHEHUS

OO6m1ast XxapakTepucTruKa
XUMHYECKHUX DJIIEMEHTOB —
MeTauioB. Meramnndeckas
CBSI3b U METaJUIMYECKast
KpUCTAJUTMYECKasl PelIETKa.
dusznyeckue CBOMCTBA
METaJJIOB

XnMHyeckre CBOMCTBA
METAJIJIOB.
DIEKTPOXUMUYECKUN P
HaIpsHKEHUH METaJIoB

OO6mwme crmocoOb! MOTyIeHUS
meTauioB. CIIaBhl.
Brrunciienus mo ypaBHEHHUSIM
XUMUYECKUX PEAKLUH, €CIIH

https://m.edso00.ru/30T1Z2109Z

https://m.edsoo.ru/75JXNHO0I8

https://m.edso0.ru/O7E8DOD7Z

https://m.edso00.ru/S85J9UGH3

https://m.edso0.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edso0o0.ru/G54GDQI2D



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

46
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48

49

50

51

52

53

54

55

56

57

58

59

OJIUH U3 PEAreHTOB COACPKUT
IpUMecH

[TonsiTHe 0 KOPPO3UM METAIIOB
Illenoynbie METaIBI

Oxcupl U TUIPOKCHIBI HATPHUS
U Kanus

I[{enroyHO3EMENBHBIE METAILIIBI
— KaJIpIUHA 1 MarHui

Baxxneiinme coe TMHEHUS
KaJbLIUs

O06001IeHYE ¥ CUCTEMATU3 AL
3HAHUH

JKEcTKOCTh BOIBI U CIIOCOOEI €€
yCTpaHEHUS

[IpakTuueckas padorta Ne 6 o
TeMe "JKEcTKOCTh BOIBI U
METOJIbl €€ yCTpaHEHUS"

AJTOMUHAN

AMpoTepHbIe CBOICTBa OKCHJIA
Y TUAPOKCH]IA

Kemeszo

OKcuIbl, THIPOKCUIBI H COJTH
xenesa (1) u xenesa (111)
O0o0011IeHNEe U CHCTEMATH3ALIHS
3HAaHUH

[TpakTrueckas padota Ne 7.
Pemrenune skcriepuMeHTaTBHBIX

https://m.edsoo.ru/4AFIGDOWOW

https://m.edsoo.ru/X1B4BPUW?2

https://m.edsoo.ru/Q4DX0G3U9

https://m.edsoo.ru/REOCDYO0K6

https://m.edsoo.ru/CJR96CMZA

https://m.edsoo.ru/O5PXGGI1BE

https://m.edsoo.ru/WFMBFTTTP

https://m.edsoo.ru/NF1IROKB8J

https://m.edso0.ru/9ZJ8RD1TV

https://m.edsoo.ru/NI5KI10J5

https://m.edsoo.ru/F20NJR5SR

https://m.edsoo.ru/AIRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

https://m.edsoo.ru/ZN7G0QSMX



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX

60

61

62

63

64

65

66

67

68

3a11a4 110 TeMe «BakHeiimune
METaJUIbI U UX COEIUHEHUS

Brruuciienus nmo ypaBHeHUsIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JIaH B
M30BITKE WIIN COACPIKUT
npumecu. Beraucnenns
MacCOBOH JJOJIM BBIXOAA
NPOJYKTa PEaKIuu
O06o0meHne 1 cucTeMaTU3aIus
3HaHUHI

KonTponbnas pabora Ne4 mo
Teme «BaxHeimme MeTaibl 1
WX COCIMHEHUS

BemectBa u marepuassl B
MOBCEHEBHOW KU3HU
YeJloBeKa

XUMHUECKOE 3arpsi3sHEHUE
OKpY’Karolllen cpebl

Ponps xumuu B pemreHnn
AKOJIOTMUYECKUX MPoOIeM
PesepBHbIit ypok. O60011IeHNE
Y cUCTeMaTu3alus 3HaHUH
PeseprubIiil ypok. O60061eHIE
Y cUCTeMaTu3alus 3HaHUI

PesepBubIil ypok. O60061eHIE
MU CUCTEMAaTH3alys 3HaHUH

https://m.edsoo.ru/AYD2HESIY

https://m.edso0.ru/B8TO9VTKOP

https://m.edsoo.ru/703C804GN

https://m.edsoo.ru/OF132JMTO0

https://m.edso0.ru/9ANGYEYOQI

https://m.eds00.ru/180Q203Y 28

https://m.edsoo.ru/DT1BAS5U4

https://m.eds00.ru/P52TJZNXV

https://m.edso0.ru/TMK36TJZG



https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

1

11

1.2

13

14

1.5

1.6

1.7

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHUs

ITo Teme: ((HepBOHa‘laJ'IBHHe XUMHNYCCKHEC ITIOHATHA»

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSTHH: aToOM,
MOJIEKYyJIa, XUMHYECKUH DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEILECTBO, CMECh (OAHOpPOIHAs M HEOJHOPOAHAsS), BaJCHTHOCTD,
OTHOCHTENIbHASI aTOMHAsi M MOJEKYJIsIpHash Macca, KOJHMYECTBO
BEILIECTBA, MOJIb, MOJIIPHAsh Macca, MaccoBas OIS XMMHYECKOTO
JJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM, XUMHUYECKasl PEaKIysl,
KjIaccuuKanus — peakuuid: peakuud  COEAMHEHUs, PpeaKkluH
pa3oKEHUs, pPeakuu 3aMeIlIeHHs, peakIuu OOMeHa, d9K30- U
SH/IOTEPMHUUYECKUE PEAKIIMU, TEIUIOBOM A(PQEKT peakiuu, pacTBop,
MaccoBas JI0JIsl BeIIecTBa (IIPOIEHTHAS KOHIIEHTPAIIHS) B paCTBOPE
WLTIOCTPUPOBATh B3aWMOCBS3h OCHOBHBIX XUMHUECKUX TOHSTHHA H
MPUMEHSATH 3TU MOHATHS IIPU ONIMCAHUH BEIECTB U MX MTPEBpaIleHH
WCTIOJIH30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTABICHHS (OPMYIT
BEIIIECTB M YPAaBHEHUH XMMUYECKUX PEaKIUii

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOTO YYEHHUs, 3aKoHa
ABoraapo

OIpeNeNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OMHapHBIX
COCIMHEHUSIX

KJaccu(UIIMPOBaTh XUMHYECKHE peaknuu (10 YUCIY M COCTaBY
YUYaCTBYIOIIMX B PEaKI[MH BELIECTB, 110 TEIUIOBOMY 3 (deKTy)
BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJSPHYIO U MOJSIPHYIO MaccChl

BEILECTB



1.8

1.9

1.10

2.1

2.2

2.3

2.4

2.5

2.6

2.7

3.1

BBIUUCIISATH MACCOBYIO JIOJII0 XMMHYECKOIO 3JIEMEHTa Mo (popmyse

COCIUHCHUS,
BBIUUCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI TO3HAHMS — HAOTIOACHHE,
W3MEpEeHUe, MOJEIUPOBAaHUE, OKCIEPUMEHT  (pealbHBId U

MBICJICHHBIN )
ITo Teme: «Baxunenmme npeacTaBUTENId HEOPraHUYECKUX BEIIECTB)

PACKpPBIBATL CMBICII OCHOBHBIX XHUMHWYCCKUX TTOHSATHH: OKCH I,

KHCJI0Ta, OCHOBAHHUC, COJIb

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui o popmynam
KJ1acCU(UIIUPOBATH HEOPTAHUYECKUE BEIIECTBA

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

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBUCHMOCTH OT WHX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOXHOCTU IPOTEKAHUS XMUMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWUiaM IMOJb30BAaHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWJIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
1a60PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYUYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEILIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PacIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C ITOMOIIBIO

WHAUKATOPOB (JIAKMYC, (heHOoNPTaTICHH, METUIIOPAHXK U JIPyTHE)
MIPOBOJIUTH PACcUETHI 10 YPABHEHUIO XUMUYECKOH peakinu

I[To Teme: «Ilepuomnnueckuii 3akoH u llepmoamnueckass cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHCIUTENBFHO-BOCCTAHOBUTEIILHBIE pCaKkuum»

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX TOHSATHH: AApO aroMma,

AJICKTPOHHBIA CJIOW aTOMa, aTOMHasi OpOWTalnb, paguyc aToma,
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XAMUYECKAs] CBSI3b, MOJISIPHASI W HEMOJSPHAs KOBAJEHTHAS CBS3b,
3JIEKTPOOTPULATEIIBHOCTh, WOHHAsA CBA3b, HOH, KATHOH, AaHWOH,

CTCIICHb OKHCJICHUA
KJIaCCI/I(l)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto hopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszliNyaTh IOHSTHUS «TJIaBHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

packpsiBaTh cMbica [lepuoanueckoro 3axkona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

Ilepuonuueckoi cucreme

COOTHOCHUTDB O603Ha‘{eHI/I5{, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_[C
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB III/I
MeHnzeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB n 3apgaa saapa, 06mee YHUCJIO

AJIEKTPOHOB U paclpeaeseHUue X MO0 ANEKTPOHHBIM CIIOSIM)

OIPCACIIATh CTCIICHb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHI>IX

COCINHCHUAX

OIIPCACIATE BUJ XUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPraHNYCCKUX COCANHCHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

IIo Teme: «BeliecTBo 1 XUMHUYECKast peaKknus»

pPacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHATHUH: pacTBOP,
ANEKTPOJIUTHI, HEIJEKTPOIUTHI, HJIEKTPOTUTHUECKAS IHUCCOLMALINS,
peakIMy HOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHMCIEHHE M BOCCTAHOBIIEHHE, aAJJIOTPOIUS,

aM(pOTEepHOCTh, XHMHYECKass CBA3b (KOBAJICHTHAs, HOHHA,



1.2

1.3

14

1.5

2.1

2.2

2.3

2.4

2.5

3.1

MeTaJlJIn4yecKasi), KpUCTaJUIMuecKas pemiérka, CIUIaBbl, CKOPOCTh

XMMHYECKON peaKiuu

HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XMMHUUYCCKHUX MOHATHH 1

IMPUMCEHATH OTHU MOHATHUA IIPU OIIMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

COCTABJIATh YPAaBHEHMsI 3JIEKTPOJIUTUYECKON AMCCOLMALMM KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

PaCKpbIBATh CYIIIHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ

MIOCPEJICTBOM COCTABIJICHUS SJICKTPOHHOTO OaiaHca STHX peakuuit
MIPOBOJUTH PAcU€ThI [10 YPAaBHEHUIO XUMUYECKOM peakiuu

ITIo Ttemam: «Hemeramnsl U UX COEOUHEHUS» U «MeTalmiabl U HX

COCAUHCHUA»

XapakTepu3oBaTh  (omMchiBaTh) oOmIME U cleuupuyecKkue
XMMHUYECKHE CBOWCTBA MPOCTHIX U CI0XKHBIX BEIECTB, TOATBEPkKAas
ONMCAaHUE TPUMEPAMU MOJEKYJIAPHBIX U MOHHBIX YpaBHEHUN

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ

COCTAaBJIATh YPABHCHU A peaKHHﬁ, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBAI3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKUX npeBpameHI/Iﬁ B pas3JIMYHbIX

YCIIOBUSX

CIeAOBaTh IMpaBWaM IMOJb30BAHUS XHMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU IO BBINOJHEHUIO
mabOPaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHHUIO  COOMPAHUIO

F8.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1“8.38.)

MPOBOJIUTh PEAKIIMU, IOATBEP)KAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pACIIO3HABATh OIBITHBIM MYTEM XJIOPHUJI-,
Opomuza, wuoauMa, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI M3YYEHHBIX METaJIOB,

IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB
ITo Teme: «XuMUSA U OKpYXKaIOLIas cpeaar

pacKpbIBaTh CMBICI OCHOBHBIX XuMuueckux monsaruit: [IJK

BCIICCTBA, KOPPO3HA METAJIIIOB



3.2

MPUMEHITh OCHOBHBIC ONEPAIlUU MBICIIUTEIBPHON JIEATEITPHOCTH —
aHaJlM3 W CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3AIUIO,
BBISIBJICHHE TPUYUHHO-CIACACTBEHHBIX CBS3CH — JIUI HM3ydeHUS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKuHﬁ; eCTeCTBeHHOHaY‘IHbIe
METOJIbl TO3HAHUS — HAOIIOJCHHE, W3MEPECHHEe, MOJCIMPOBAHHE,

SKCIEPUMEHT (PEaIbHBIN U MBICIICHHBIN )
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IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavaIbHBIE XUMUYECKUE TOHSATHUS

[Ipenmer xumun. Ponp XMMHM B KU3HU Ye€JIOBEKa. XUMUSA B CUCTEME HayK.
Tena u BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE

BCIICCTB

ITousTue o METOJaXx IIO3HAaHUA B XUMHH. Yucteie BE€IICCTBA U CMCCH. Cnoco0n1

pasaciICHus cMmeceint

ATOMBI U MOJICKYIJIBI. Xumnueckue saeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTsie U c0XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumunueckas popMyiia. BaleHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB. OTHOcuTeNbHAas  aTOMHas — Macca.
OtHOocuTenbHA MOJIEKYJIsIpHas Macca. MaccoBass J0J1  XUMHYECKOTO

9JICMCHTAa B COCAMHCHHUU

KomnuectBo BemectBa. Mosib. Mounsipaast macca. B3anmMoCBSA3b KOJIMYECTBA,
Macchl M YHMCIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacdérel mo dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

Pu3znyecKre U XMMHAYECKHE SIBICHUSA. XUMUYECKas peakuus U €€ MpU3HaKH.
3aKOH  COXpaHEHMs  Macchl  BeUIeCTB.  XHMMHMUYECKHE  YpaBHEHMS.
Knaccupukanus  XuUMHYECKUX  peakuuid  (COCAMHEHHUS,  Pa3JIoKEHHs,

3aMelieHus, 0OMeHa)

XUMHYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOHM MOCYyAOW, C
npaBuIaMu paboTHI B TabopaToOpuu U puéMamMu oOparieHus ¢ J1abopaTopHbIM
o0opy/soBaHHEM, U3YYCHHE M ONUCaHUuE (U3MUECKUX CBOHCTB 00pa3lioB
HEOPTraHWYECKHX BEIIECTB, HaOmoAcHUe (u3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJ1a, PACTUPAHKE caxapa B CTYIKE, KHIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMUYECKHX (TOPeHHE CBEUYM, TMPOKAIMBAHUE MEIHOW  TPOBOJIOKH,
B3aMIMOJICHICTBHE MeNla C KHUCJIOTOW) SIBICHHM, HAONIOJACHHE W OIHCAHUE
MPU3HAKOB TMPOTEKaHWA XHMMHUYECKHUX peakiuil (paszfnokeHue caxapa,
B3aMIMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIOM Oapusi, pa3IoKeHUe

ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJICHCTBHE Kee3a C paCTBOPOM



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

coym meau(ll), m3ydenne cnoco0oB pasziesIeHUsI CMecei (C TOMOIIBbIO MarHUTAa,
¢uIbTpOBaHME, BHIMAPUBAHKE, AUCTHIUIAIMS, XpoMaTorpadus), MpoBeaCHHE
OYUCTKM TOBAPEHHON COJIM, HaOJIOJICHHE | OIHCAaHHE pPEe3yIbTaToB
IPOBEICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoJeJIeld MOJIEKYI (II1apOCTEePKHEBBIX )
Baxneliue npecTaBUTeNIn HEOPTaHMYECKUX BEIIECTB

Boznyx — cmech razos. CocraB Boznyxa. Kucnopog — sieMeHT U mpocToe
BelecTBo. HaxoxaeHue kuciopoaa B mpupoje, PU3ndecKue U XUMUIECKUE
cBoricTBa (peakiuu ropenus). Okcunbl. [Ipumenenne kucimopoaa. CrocoOs
MOJIyUYEHHUsl KHCIIOpoJa B Jaboparopuu U MpoMbliieHHocTH. Kpyrosopor

Kucnopoja B mpupojie. O30H — aioTporHas MoaupuKaius KUCIopoia

TermnoBoit ekt XuMudeckol peakiuu, TePMOXUMHUYECKHE YpaBHEHUS,
9K30- M 3HJAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUe

BO31yXa, YCUJICHUC ITApHUKOBOI'O BQ)(l)eKTa, pa3spymiecHue O30HOBOI'O CJI0A

Bozmopox — anemeHt u nipocroe BelecTBo. HaxoxeHre Bogopoa B Mpupo/e,
du3uYecKue W XMMHUYECKHE CBOKMCTBA, MPUMEHEHHE, CIOCOOBI IOTYYCHHS.

Kucnotse! u conu
Mounsipablit 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YpaBHEHUSIM

dusnyeckue CcBoWcTBa BOAbBL. Boaa kak pactBoputenb. PacTBOpHI.
HacplleHHble 1 HEHACBIEHHBIE PACTBOPBI. PacTBOPUMOCTD BEILIECTB B BOJIE.
MaccoBasgs 1oy BemecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpOB B NPUPOZAE M B KU3HU 4enoBeka. Kpyrosopor
BOABl B IMpHUpoAE. 3arpsi3HEHUE MPUPOAHBIX BoA. OxpaHa M OYHUCTKA
IIPUPOJHBIX BOJ

Knaccugukanus Heopranumueckux coenuHeHuid. Oxcuapl. Knaccudukarms
OKCHJIOB: coJjieoOpa3yomue (OCHOBHbIE, KHCIOTHBIE, aM(oOTepHble) U
HeconeoOpasyronie. HomeHnkinaTypa okcuaoB. OU3MUECKHe M XUMHYECKUE

CBoOIiCTBa OKCHAOB. [loryueHne okcu0B

OcHoBanus. Krnaccuduxanuss OCHOBaHMN: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. @u3nueckue 1 XUMUUYECKUE CBOMCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI
Kucnotel. Knaccudpukanus kucnor. Homenkiarypa kucinot. dOusnueckue u

XUMHYECKHE CBOMCTBA KHCIOT. Psan aktuBHocth MetayuioB H.H. Bekerosa.

ITony4yenue kucior



2.9

2.10

2.11

3.1

3.2

Comu. Homenkiarypa coseil. ®u3ndeckue U XUMHUYECKHE CBOMCTBA COJICH.

ITomy4yenue conen
I'eneTnyeckas CBsI3b MEXAY KJIacCaMHU HEOPraHUUECKUX COSCAUHEHUN

XUMUYECKUH IKCIIEPUMEHT: KAueCTBEHHOE OIPEICICHUE COJEpKaHuUs
KHCIIOpOJia B BO3JlyXe, MOJlyueHue, coOupaHue, paclio3HaBaHUE U M3y4CHUE
CBOWCTB KHCIJIOPO/1a, HAOJIIOICHHE B3aUMO/ICHCTBHS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHHSI U MIPEKpaIlleHusi TOpeHus (Ioxkapa), O3HaKOMJIICHUE C
o0pa3llaMyd OKCHZOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, COOWpaHue,
pacro3HaBaHHe M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEeHHE), B3auMOJIECHCTBUE
BOJZIOpOAA c OKCHJIOM meau(ll) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEPHAIOB), HAOIO/IeHHE O0pa3IOB BEUIECTB KOJUYECTBOM | MOIb,
UCCIICIOBAaHHE OCOOCHHOCTEH  pAcTBOPEHHS BEIIECTB C  PA3JIMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNpEeAENEHHOW MaccOBOU
JIOJIE pAacTBOPEHHOIO BEILIECTBA, B3aUMOACHCTBUE BOABl C METAJIAMH
(HaTpueM W KajblieM) (BO3MOXKHO MCIIOJb30BaHUE BHICOMATEPHAIIOB),
OTIpeNieIeHue PacTBOPOB KHUCIOT M MIENOYEH C MOMOUIbI0 HMHIMKATOPOB,
UCCIIeIOBaHHE OO0pPAa3I[0B HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIacCOB,
HAOJIfO/ICHUE W3MEHCHUS OKPAaCKW WHJIUKATOPOB B PACTBOpPAaX KHUCIOT U
nienouel, n3yuenue B3aumoeiictsus okcuna meau(ll) ¢ pactBopom cepHoit
KHCIIOTBI, KHCIIOT C METaUIaMH, PEaKIUi HEeUTpan3alui, TOTydeHUe
HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO MeTaljia JPyruM H3
pacTBOpa COJM, PEUICHUE YKCHEPUMEHTAIIBHBIX 3a/1a4 1o TeMe «Baxunenime

KJIaCCbhl HECOPTaHNYCCKUX COCIUHEHUI

[lepnonnueckuii 3akoH u [lepuonnueckas cucteMma XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsi3b. OKUCITUTEIBHO-

BOCCTAHOBUTCIIBHBIC PEAKIINN

[lepBble MONBITKM KiIacCUPUKAIUU XUMHUYECKUX 3yeMeHTOB. [loHstue o
rpynnax CXOAHBIX JIEMEHTOB (LIEJIOYHBIE U IIEJIOYHO3EMEIBHbBIE METAJIBL,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUIBI U THAPOKCHUIBI

[lepuonnueckuii 3akoH. Ilepmoanueckass cucTeMa XMMHUYECKUX 3IIEMEHTOB
AW. Menneneea. Koporkonepuoganas # UIMHHONEPUOAHAS (QOPMBI
[lepuoguueckoit cucrembl xumuueckux odneMeHtoB J[.M. Menneneesa.
ITepuoapsr u rpynmnbl. @U3UYECKUI CMBICI MOPSIKOBOrO HOMEpA, HOMEPOB

nepruoaa U rpymriibl 3JICMCHTA
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Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3otomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XUMHYECKUX DJIEMEHTOB
[Tepuoanueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

3JIEMEHTA MO ero noyuoxeuuto B [lepuoanueckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHHsI pajJnyca aTOMOB XHMMHYECKHUX HJIEMEHTOB,
METAJIMYECKUX M HEMETaNIMYeCKUX CBOMCTB MO TpyIIaM U IMEepUOJIaM.
3nauenue [leproauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHUECKUX
AJIEMEHTOB ISl Pa3BUTHs Hayku W nipakTuku. [[.M. MenpaeneeB — y4€Hbli u

rpakiaHuH

Xumuueckass cBs3b. KoBajeHTHass (MOJsipHAsT W HEMOJSPHAsi) CBS3b.

BJ'ICKTpOOTpI/II_IaTeJ'IBHOCTL XUMHYECKHUX 3JIeMEHTOB. MloHHAas CBA3b

Crenenb okuciieHnus. OKHCIIMTEIFHOBOCCTAHOBUTEIIbHEIC pE€aKuuu. HpOI_[CCCBI

OKHCJICHHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMHUYECKUM OKCIICPUMCHT: HU3YYUYCHUC O6p33HOB BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aHUMOJCHCTBHC rHApoKCuaa IUHKA C pacTBOpaMMu KHCIIOT U
menoqeﬁ, MMPOBCACHUC OIIBITOB, HIUTFOCTPUPYIOIIUX IPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTENBbHBIX pEaKIUil (TOpeHue, peakliuu pa3ioKeHNs, COETUHEHMS)

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemectBo n xumunueckas peakuus. [loBropenue

[lepuonnueckuii 3akoH. llepuoguyeckas cucremMa XUMUYECKHUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX JJIEMEHTOB NEPBBIX TPEX MNEPUOJOB, Kajus, KaJbLUS U HUX
COEJIMHEHUN B COOTBETCTBHUM C TOJIOKEHHEM 3JIEMEHTOB B llepnoanueckoit

CUCTECMC U CTPOCHUECM UX aTOMOB

CTpoeHue BelIecTBA: BHUIbl XUMHUYECKON CBSI3U. THIBI KPUCTATIIMYECKUX
PELETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
peméTKM W BUJA XUMUYECKOM cBsa3u. Kiaccudukanus u HOMEHKIATypa
HEOPraHMYECKUX BEIIeCTB (MEXIyHapoJHas U TpUBHATbHas). XUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIacCaM HEOPTaHUYECKHUX

COCHHHCHHﬁ, TFCHCTUYCCKAA CBA3b HCOPraHUYCCKUX BCIICCTB
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Krnaccudukarms XuMuIecknx peaknnii o pa3IudHbIM IpU3HaKaM (10 YHCITy
U COCTaBY YYacCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3P QeKTy, 1o
U3MEHEHHIO CTENCHEH OKHMCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00PaTUMOCTH,
[0 Y4YacTMIO KaTajau3aTopa). OK30- M DHAOTEPMUYECKHE PEAKLUH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHYECKOH p€akuuu

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUECKHX peakuusx. [lonsrtue o
FOMOTEHHBIX M TETePOTeHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuH. DaKTOpPbI, BIUSIONIME HAa CKOPOCTh XMMHUYECKOM peakluu U

MOJIOKCHHUEC XUMHUYCCKOI'0O paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC ~ PEAKIMH,  JJCKTPOHHBIM  OanaHc
OKUCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHA C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

Teopust FNEKTPOTUTUYECKON TUCCOTUALUN. DIEKTPOIUTHI U HEIJIEKTPOIUTBHI.
Katnonsl, aHnoHbl. MeXaHU3M AUCCOLMAIIMH BEIIECTB C PA3TUYHBIMHU BUIAMHU
XuMHUecKol cBsa3u. CreneHs guccoruanu. CUiabHbIE U cIa0bIe QIIEKTPOIUTHL.
Peaknu noHHOTO OOMEHa. Y CIIOBHUS MPOTCKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHHUsA peakuuid. CBoOWCTBa KHUCIOT,
OCHOBaHUW U COJEH B CBETE TMPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

AUCCOIHaIu. KauectBeHHEIC PCaKIIMU Ha NOHBI. Ilonsatue o THuapOJInN3C colen

XVUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KpPUCTaNIMYECKUX
PELETOK HEeOPraHMYECKUX BEIIEeCTB — METANIOB U HeMeTaJUloB (rpadura u
ajMasa), CIOXHBIX BEIIECTB (XJIOpHJa HATPHUs); UCCIETOBAaHUE 3aBUCUMOCTHU
CKOPOCTM XHMMYECKOW pEeaKIMH OT BO3ACUCTBUS PA3IUYHBIX (DAKTOpOB;
UCCJIEIOBAaHUE  3JIEKTPONPOBOAHOCTH  PAaCTBOPOB  BELIECTB, Ipoliecca
JUCCOIIMALIMU  KHUCJIOT, MIeoYe U cosieil (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); IPOBEJEHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
NPOTEKaHUs peakIii HOHHOTO 0OMeHa (00pa3oBaHKe OCa/lKa, BbIJICIIEHUE Ia3a,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX HPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PeakLuil (rOpeHHe, peakluu pas3oKeHHsl, COeTUHEHNS);
pacro3HaBaHHE€ HEOPraHMYECKUX BEIIECTB C IIOMOIIbI0 KadeCTBEHHBIX

peaKm/Iﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4
Hewmeranne! u ux COCOAUMHCHUA

OO0mass xapakrepucTuka ramoreHoB. (OCOOCHHOCTH CTPOEHHUSI AaTOMOB,

XapakTepHble cTeneHu okucienus. CrpoeHue u (u3MUeckue CBOICTBa
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MPOCTHIX BEIIECTB — raJIoreHOB. XMMHMUYECKHE CBOMCTBA Ha MpPUMEpPE XJIopa
(B3auMo/ielicTBUE ¢ METalllaMi, HEMETAJIaMH, 1el1049aMH). XJI0POBOJOPOI.
ConsiHast KMCJOTa, XUMHYECKHE CBOWCTBA, IMOJNy4YE€HHUE, MPUMEHEHHE.
JelicTBue XJiopa M XJIOPOBOJOPOJA HAa OPraHU3M 4YesoBeKa. BaxkHeimue

XJIOpUAbI U NX HAXOXICHUC B IIPUPOJLC

OO6mas xapaktepuctuka 37JeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pusndeckne CBOWCTBa
NPOCTHIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIC MOIU(HKAINN
KHCJIOPO/a M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPOI, CTPOCHHE,
buznueckue u XxuMuueckue cBoicTBa. OKCHABI CEpbl KaK MPEICTaBUTEIU
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3HUYECKUE U XUMHYECKUE CBOHCTBA
(oOmIue Kak mpeacTaBuUTeNs Kilacca KUCIOT U cnenuduueckue). XuMHUIECKUe
peaKIuy, JexKalue B OCHOBE MPOMBIIUIICHHOTO CIIOCO0a MOyYeHHsI CEPHOM
kucnothl. [Ipumenenne. Conu cepHOM KUCIOTHI, KAYECTBEHHAs] peakuus Ha
cynbhar-uoH. HaxoxaeHnue cepbl u €€ COeTMHCHUN B MPUPOJC. XUMUIECKOES
3arps3HEHUE OKPYXKAIOIIEH CPelibl COCIMHEHUSIMU CePbl (KUCIOTHBIC JTOMKIH,

3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHUS

OO6mass xapaxktepuctuka 31aeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENEHM OKHUCIEHHSA. A30T, paclpoCTpaHEHHE B
npupoe, pusndeckrue u XuMudeckue cBoiicTBa. KpyroBopot azora B mpupo/e.
AMMHak, ero (Qu3Mueckue W XUMHYECKUE CBOICTBa, TMOJIyueHHE U
npuMeHerrne. Conu aMMOHUS, WX (PU3HYECKHEe W XUMHUYECKHE CBOICTBA,
npuMeHeHne. KauecTBeHHast peakius Ha MOHbI aMMOHHMsI. A30THast KUCIIOTa, €€
noJjiyueHue, pu3ndeckre U XMMHUecKre cBoicTBa (001IMe KaK IpeacTaBUuTeNs
Kjacca KHUCIOT M cnenuduueckue). lMcnoiab3oBaHWe HUTPATOB U cosei
aMMOHUSI B KaueCTBE MUHEPATBbHBIX yNOOpeHUi. XUMHUECKOE 3arps3HEHUE
OKpY’Kalollel cpesibl COeTMHEHUAMHU a30Ta (KUCIOTHBIE JOXK/IH, 3arpsa3HeHHe

BO3/yXa, MOYBBI U BOJJOEMOB)

docdop, amnoTponnsie MoguduKau Gochopa, GU3NIECKUe U XUMHUUECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, (usmdeckue u
XMMUYECKHEe CBOICTBa, monyyeHue. Mcmonb3oBanue (ochaToB B KadyecTBE

MUHEPATBHBIX YI00pEeHU
OO6mas xapaktepuctuka 37eMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIE CTENEHM OKHUCICHHA. YTJIEpOJd, aJIOTPOIHBIE

Moau(pUKaMK, pacHpoCcTpaHEHUE B Hpupone, (GU3NYECKHe U XHUMHUYECKHE
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cBoricTBa. Ancopomus. Kpyrosopot yriiepona B npupoze. OKcuibl yriepoa,
X (U3NYECKUe M XMMUYECKHE CBOMCTBA, JCHCTBHE Ha XKUBBIC OPTraHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHE. DKOJIOTUYEeCcKue Mpo0IeMbl, CBSI3aHHbIE C OKCUIOM
yraepona(lV); rumore3a 11006ambHOTO TOTEIUICHHUS KJIMMATA; MAPHUKOBBIN
sbdekr. YrompHas KUCIOTa U €€ conM, uX (PU3MYecKHue U XUMHUYECKHE
CBOIICTBA, MOJIy4eHUE U NMpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO03IUCTBE

[TepBoHayanbHBIC TOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUIX
yriepoja (MeTaH, 3TaH, STHJEH, alleTWIEH, 3TaHOJ, IJHULEpPUH, YKCyCHas
kucnora). Ux cocraB u xumuueckoe crpoeHue. Ilonsrue o Ouosornyecku
Ba)XHBIX BEIECTBAX: XHpax, OesKax, yIrieBoJaX — M UX POJU B KU3HU
yejnoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHM4eCKHX

COEeIMHEHUN

Kpemuuii, ero Qu3nueckue H XUMHUYECKHE CBOMCTBA, TWOJY4YCHHUE U
npuMmenenne. CoeuHeHNsT KpeMHUs B npupojae. OOnue mpencraBicHust 00
okcuzae kpemHus(1V) u kpemuueBoit kucinote. CUIMKAThI, UX UCIIOJIb30BAHUE
B OBITY, MEIWIMHE, NPOMBINIUICHHOCTH. BakHEHIHe CTpoUTeIhbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, kene300eToH. [Ipobremsr
0€30I1acHOTO WCIIOJIB30BAHKS CTPOHUTEIHHBIX MAaTEpUANIOB B ITOBCEIHEBHOMN

JKHN3HHU

XUMHUUYECKUH SKCIEPUMEHT: U3ydyeHHe 00pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJITHOW KHCJIOTBI; IPOBEICHUE KAYECTBEHHBIX PEAKIMM Ha XJIOPH]I-
MOHBI W HaONIO/eHHE MPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpakKarollue
¢du3nyecKre 1 XMMUYECKHE CBOMCTBA raJIOr€HOB U X COEIMHEHUH (BO3MOXKHO
MCIIOJIb30BaHNE BUJEOMATEPHUAIOB); O3HAKOMJIEHHE C O0Opas3laMH XJIOpPHIOB
(raloreHN1I0B); O3HAKOMJIEHHME C oOpa3namMu cepbl M €€ COCITUHEHUSIMHU
(BO3MOXHO HCTIONB30BAaHUE BHUICOMATEPHUATIOB); HAOIIOJEHUE TpoIlecca
oOyTrJIMBaHUS caxapa MoJl IeCTBHUEM KOHLEHTPUPOBAHHOM CEpHON KUCIOTBHI;
M3Y4YE€HHE XMMHYECKHUX CBOMCTB pa30aBiIeHHON CEPHON KHUCIIOTHI, IPOBEICHNE
KayeCTBEHHOW peakluu Ha Ccynb(ar-uoH M HaOm0JeHHe Npu3HaKa eé
MPOTEKaHHUs; O3HAKOMJIEHHE C (PM3UUYECKUMU CBOMCTBaMH a30Ta, pochopa u ux
COEMHEHUN (BO3MOXHO MCIIOJB30BaHUE BHUIEOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YI0OpEeHNUH; OTydeHHE, COOMpaHUe, paclio3HaBaHUE
U U3Y4YEHHUE CBOMCTB aMMHUAKa; IPOBEJICHNE KAaUE€CTBEHHBIX pEaklUil HAa MOH

amMmMoHMsT U (ochaT-MOH U HU3ydyEeHHUE TMPU3HAKOB HX MPOTEKaHMUS,
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B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); H3y4Y€HUE MOJENICH KPUCTAILTUMYECKUX
peméTok anmasza, rpaduta, ¢QyIepeHa; O3HAKOMIICHHE C IIPOILIECCOM
a71copOIMK pacCTBOPEHHBIX BEUIECTB AKTMBHPOBAHHBIM YIJIEM M yCTPOHCTBOM
MIPOTHBOTAa3a; MOJyYeHHe, COOMpaHue, pacro3HaBaHHE W M3YUYCHHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEJCHUE KAaYeCTBEHHBIX pEaKIuid Ha KapOoHAT- U
CUJIMKAT-UOHbI M M3Yy4YCHUE IPU3HAKOB MX IMPOTEKaHUS; O3HAKOMJICHUE C
MPOJYKUIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BakHele HeMeTauIbl ¥ UX COCAUHCHUA»
MeTanibl 1 UX COSAMHEHUS

OO0wrast XapakTepuCTUKAa XUMUYECKHUX 3JIEMEHTOB — METaVIOB HA OCHOBaHWUU
ux nosiokeHus B llepuoamueckod cucreMe XMMHUYECKMX 3JeMeHTOoB J[.M.
Menneneesa u crpoenust atoMoB. CTpoeHHre MeTaIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalIM4yecKass pemeérka. OJIEKTPOXUMUYECKUN P

HaHpH)KeHI/Iﬁ MCTaJ1JI0B

dusnueckue 1 XuMHUYECKUE CBOMCTBA MeTayuIoB. O0IMe criocoObl MOTy4eHUs
MeTaisoB. [ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aLIUThI UX OT
Koppo3uu. CruiaBsl (CTajib, YyTr'yH, JIOPATIOMUHUN, OPOH3a) U MX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[Ilenouynsle MeTaybl: nosoxkeHue B [lepruoauyeckoil cucTeMe XMMHUYECKHX
anemeHToB /.M. MenneneeBa; CTpoeHHE UX aTOMOB; HAXO0XKJICHHE B IIPUPOJIE.
dusnueckue U XMMUYECKHE CBOMCTBA (Ha MpUMepe HaTpus U Kanus). OKCuabl
U TUAPOKCHUABI HATpUAd H KaJlvsd. HpI/IMeHeHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUI

[llenouyHo3eMeNnbHEIC METAIBI MarHUui W KallbIIUM: IIOJIOXKCHUE B
[Tepuoanueckoit cucteMe xumuueckux d3nemeHToB .M. Mennaeneesa;
CTPOEHUE UX aTOMOB; HaxO0XXJeHUE B npupone. PU3NYECKUE U XUMHUECKUE
CBOMCTBA MarHusi W Kaublius. BakHeWmmne coenuHEeHHs] Kalblus (OKCHI,

TUAPOKCHU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHUs

Amomunuii: nonoxenue B llepuoanueckoil cucreMe XMMHUYECKUX AIIEMEHTOB
J.W. Menneneesa; CTpOo€HHE aTOMa; HAXOXKJEHUE B mpupojae. Puznyeckue u
XMMUYECKHE CBOWCTBA amiOMHHUSA. AMQOTepHbIE CBOWCTBa OKCHIA H

THUAPOKCH/Ia AITFOMUHHUS

Keneso: nonoxenue B [lepronnueckoit cucteMe XuMmuyeckux nementon J1.1.

MeH;[eJIeeBa; CTPOCHUC aTOMa, HAXOXKIACHUC B IMPUPOAC. dusznueckue u
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XUMHUYECKHE CBOWMCTBa jkene3a. OKcuapl, Tuapokcuabl U conu xene3a(ll) u

skeneza(lll), ux cocras, cBOMCTBA U MOTyYeHUE

XHMMUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaJIOB U CIIJIaBOB,
X (U3NYECKUMH CBOWCTBAMH; W3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METAIIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUSL OKCHJAa KaJbliMs W HATpusi C BOAOH (BO3MOXHO
MCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOWMCTB >KECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKINI Ha NOHBI
(Maraus, Kameius, amomuHus, nubka, sxenesa(ll) u xenesa(lll), meau(ll);
HaOJII0/ICHUE U ONKUCAHNE MTPOIIECCOB OKPAITUBAHUS TNIAMEHH UOHAMU HATPUS,
Kamuss W Kanblus  (BO3MOXKHO — UCIOJB30BAaHUE  BHUAEOMATEPUAIIOB);
ucciaeaoBaHue aM(pPOTEepHBIX CBOMCTB THAPOKCUAA ATIOMUHMS U TUIPOKCHUIA
[IMHKA; pelIeHNEe SKCIIEPUMEHTAIBbHBIX 3a71a4 10 TeMe «BakHelne MeTaibl

U UX COCIUHCHUA»
XHUMHS ¥ OKpYXkarolas cpeaa

HoBbie maTepuansl 1 TEXHOJOTMHU. BeliecTBa 1 Marepualibl B MOBCEAHEBHOM
JKA3HU 4eJloBeKa. XUMUs U 310pOBbe. be3omacHoe ucroap30BaHNue BELIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momolb Mpu XUMHUYECKHX OXKOTax U

OTpPAaBJICHUAX

OCHOBBI ~ JKOJOTMYECKOH  TIpPaMOTHOCTU.  XHMHUYECKOE  3arps3HEHHE
okpyxarorieii cpenst [1IK. Ponb Xxumun B perieHu# 5KOJIOTHYECKUX MPOOIIeM.
[TpuposHble MCTOYHHUKHU YTJIEBOJOPOJIOB (yroijib, MPUPOAHBINA Ta3, HEPTH),
HPOAYKTHI MX NIepepabOTKHU, UX POJIb B OBITY U MPOMBIIIIEHHOCTH

XUMHUUECKUH SKCIEPUMEHT: U3y4eHHE 00pa3110B MaTepHajIoB (CTEKIIO, CIUIABbI

METaJIJIOB, MOJIMMEPHBIE MaTepUaIIbI)
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IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[Ipencrapnenue:

O TI03HABA€MOCTH SBJICHUWM IPHUPOJIbI, MOHUMAaHHE OOBEKTUBHOU
3HAYUMOCTH OCHOB XHUMHUYECKOM HAYKH KaK 00JACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIel KyJabTyphl M MPaKTUYECKOU
JESTCIIbHOCTH 4YeJIOBEKa B YCJIOBHSX COBPEMEHHOTO OOIIEeCTBa,

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

O HAYYHBIX METOAAX IIO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o ctepax npodecCHOHATBLHON AESITENbHOCTH, CBI3aHHBIX C XUMHEH
U COBPEMCHHBIMH TCXHOJOTHUAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUILHOTO MpeAMeTa MPH TepeXxoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

Bnanenue cucreMoil XMMHMYECKMX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

BaOKHEUININE XUMHYECKHE IIOHSITHUSA. XUMHUYECKUI OJIEMCHT, aTOM,
MOJIEKYJia, BEIMIECTBO, MPOCTOE M CI0KHOE BEIIECTBO, OJHOPOIAHAS H
HEOJTHOPOIHAS CMECh, OTHOCHTEIBbHBIC aTOMHAs M MOJICKYJISIpHAs
MAacchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJISPHBII
00BEM, OKCHJ, KHCIOTAa, OCHOBAaHUE, COJIb (CpemHss), XMMHUYECKas
peaKmus, pEeaKiuy COCTUHEHUS, PEAKIHMH DPA3I0KEHHS, pPEaKIuu
3aMeIIeHUs, PEaKIui OOMEHa, TETUIOBOM A((EKT peakiuu, SK30- U
SHIOTEPMHUYECKUE PEAKIIUU, PACTBOP, MACCOBasl JIOJII XUMHUYECKOTO

3JICMCHTAa B COCIUWHCHHUMH, MaccCoBasd 104 HW  INPOLCHTHAasd



2.2

2.3

3.1

3.2

3.3

3.4

KOHIIEHTpALIMS BELIECTBA B PaCTBOPE, SIIPO aTOMA, DJIEKTPOHHBIHN CII0I
aToMa, aTOMHas OpOWTallb, PaJUyC aroMa, BaJCHTHOCThb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATEILHOCTD, TOJISpHAs
W HEMoJsipHas KOBAJICHTHAsl CBSA3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs!, HOHHAsI, METaJJTUecKasl,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIHUCCOLMAIMs, peaKklUWd HMOHHOrO OOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIC ~ PEAKLUU,  OKUCIUTENh U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, JJIEKTPOJIH3,
XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpAaTUMBIC pPEaKIu,
CKOpOCTh XUMHUECKOW peakiuu, katamuzatop, [IJIK, kopposus

METAJIJIOB, CILIABBI

OCHOBOIIOJIararomuye 3aKOHbI XHMHUH: 3aKOH COXPAaHCHUSA MACChI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHI[eJ'IeeBa, 3dKOH IIOCTOAHCTBaA

COCTaBa, 3aKOH ABOraapo

TEOPUM  XUMHH:  aTOMHO-MOJIEKYJSIDHAs ~ TEOpHs,  TEOpHs

SHeKTPOHHTquCKOﬁ Jucconrannmn
Bnanenne ocHOBaMHM XHMHYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

YMEHHE TPaBHJIBHO HCIIONB30BaTh M3yYCHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHUCIIe MUHEpalbHble yJOOpEHUs, METaulbl U
CIUIaBBI, TIPOXYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YIII€BOAOPOAOB (YIJis, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETHCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YelOBeKa;  yMEHUe
MPOTHO3UPOBATh BIIMSHHUE BEMIECTB M XUMHYECKUX IPOIECCOB Ha

OpraHM3M Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CpENY

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIrUx

y4eOHBIX MPEIMETOB

HaJIMYUe OMbITa pabOTHI C PA3IUYHBIMA UCTOUHUKAMU UH(QOPMAIIH
0 XMMHUU (HaydHas M HAy4YHO-TIONMYJISIpHAs JUTEpaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHUBHO OLIEHMBAaTh HMH(OPMALMIO O BELIECTBAX, HUX

IPEBPAICHUAX W IPAKTUYECKOM IPUMEHEHUHM U yMEHUE

HUCIIOJb30BaTh €€ AJs PEIICHUA y‘le6HO'H03HaBaTCJ'II>HI>IX 3aga4
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9.2

Brnanenne ocHOBaMM MOHSATHWHOIO ammapara U CHUMBOJIUYECKOIO
A3bIKa XMMHHU JUTS COCTAaBICHHS (POPMYIT HEOPTaHMUYECKUX BEIIECTB,
YPAaBHEHUH XUMHUYECKHX PEaKlMil; OCHOBAMHM XUMHUYECKOHN
HomeHkiarypsl (IUPAC u TpuBnanbHoi)

YMeHne oObSICHATH CBSI3b MOJIOKEHHS eMeHTa B Ileproanueckoii
CUCTEME C YHCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsal sapa, oOliee 4YuciIo
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB MO 3HEPreTUYeCKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOAOB, KAJIUSI U KaJIbLIUS
IIpencraBienne O  NEPUOJWYECKOM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIBHOCTS ),
IPOCTBIX M CJOXKHBIX BEIIECTB OT IIOJIOXKEHUS D3JIEMEHTOB B
[lepuoanueckoit cucreme (B MajblX MepUOAax M  TJIaBHBIX
MOJArpyNnax) v 3J€KTPOHHOTO CTPOEHUS aTOMa

YMeHnue kinaccupuuupoBarh:

XUMHUYECKUE 3TIEMEHTHI

HEOpPraHUUYECKHE BELIECTBA

XUMHUYECKHUE PEAKIIUN

YMeHHe OnpenensaTh:

BaJICHTHOCTb U CTENEHb OKUCICHUS XUMHUYECKHX DJIEMEHTOB, 3apsij
MOHA

BUJ XMMUYECKOW CBSI3M M THUIl KPUCTAJUIMUECKOH CTPYKTYphl B
COEIMHEHUSX

XapakKTep Cpeibl B BOJHBIX pacTBOPAx BEUIECTB (KUCIOT, OCHOBAHUM)
OKHUCJIUTEh U BOCCTAHOBUTEIH

YMeHue xapaktepu3oBarh (pu3nueckre U XMMUYECKHUEe CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOpPOA, Tpadut, ammas,
KpeMHu#, a3or, ¢docdop, cepa, XJop, HATpUH, Kaiuii, MarHui,
KaJIBITA, aTFOMHHHM, JKEJIE30)

CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOpOB (BoAa,
aMMHaK, XJOpPOBOJOPOJ, CEPOBOJOPON, OKCHIbI WU THMIPOKCHJBI
metamwioB |-IA rpymm, amomunans, meau (I1), nmuaka, xenesa (Il u

I1), okcunst yrnepona (11 u 1V), kpemuus (1V), azota u pocdopa (111



9.3

10

10.1
10.2

10.3

10.4
11

111

11.2
11.3

11.4

12

121

12.2

12.3

u V), cepot (IV u VI), cepHucras, cepHas, a30THCTas, a30THasl,
docdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
OPOTHO3UPOBATh M  XapaKTEpU30BaTh CBOWCTBA BEIIECTB B
3aBHCHUMOCTH OT HUX COCTaBa U CTPOCHHUS, MPUMEHEHHE BELIECTB B
3aBUCUMOCTH OT HMX CBOMCTB, BO3MOXXHOCTb TMPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX

YMeHHe COCTaBISTh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUSI pEaKklni,
B TOM YHCIIE:

peaxiuii HFOHHOTO OOMeHa

OKHCITUTEITFHO-BOCCTAHOBUTEILHBIX PEaKIHiA

WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
(Tpymm) HeOpraHU4YEeCKUX BELIECTB

MOJTBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKLy HUMH
YMeHue BbIYUCIATH (IPOBOAUTH PACUEThI):

OTHOCHUTEJIBHYIO MOJIEKYJSIPHYI0 M MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH

MacCOBYIO JIOJIO BEIIECTBA B PacTBOPE,

KOJIMYECTBO BEUIECTBA M €T0 Maccy, 00beM ra3os

M0 YpPaBHEHUSM XUMHUYECKUX PEAKIUH W HaXOAWTh KOJHMYECTBO
BEIIeCTBa, 00BEM U Maccy peareHTOB WM MPOTYKTOB PeaKLuu
Bnanenue (3HaHUE OCHOB):

OCHOBHBIMM ~ METOAAMU HAy4yHOro TO3HaHUs (HaOmroneHHe,
U3MEpeHne, YKCIIEPUMEHT, MOICTIMPOBAHNE) ITPH U3YUEHHH BEIIECTB
U XUMHYECKHUX SIBICHUH; yMeHue c(hOpMyIHpOBaTh MpoOlieMy H
MPEUIOKUTH ITYTH €€ PeIIeHMUs

0e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
MOCYJI0M U 1aOOPaTOPHBIM 000PYAOBaHUEM

MpaBUIaMu 0e301macHOTO obpareHus c BEII[ECTBAMH,
UCIIOJIb3YEMBIMU B TMOBCEAHEBHOM KH3HU, MTPABUIIAMHU TTOBEJCHUS B
HENsIX cOepekeHUsT 370POBhS M OKPYKAIOIMIEH MPUPOTHON CpPEbl;
MOHMMaHUe Bpe/a (OMacHOCTH) BO3/ACUCTBUS HA KUBBIE OPTaHU3MBbI

onpeaenEHHBIX BEIIECTB, croco6oB YMEHbILIEHUS u

NpeaoTBpalIiCHUA UX BPpCIAHOTO BO3HCﬁCTBHﬁ



13

131

13.2

13.3

13.4

135

13.6

13.7

13.8

14

Hanname MPAKTUYCCKUX HABBIKOB INIAHWUPOBAHHUA U OCYIICCTBIICHHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUucC (I)I/I?;I/I‘ICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (bI/ISI/I‘IeCKI/IMI/I U XUMHWYCCKUMU SABJICHUSAMU, OIIBITHI,

HJUTIOCTPUPYIOIIUC TPHU3HAKU IPOTCKAHHUA XUMHUYCCKUX peaKHI/Iﬁ
U3y4YCHHUE CIIOCOOOB pa3/IeICHUs CMecer

MIOJIy4YeHUE KHUCIOpOJa M M3Y4YEHHE €ro CBOMCTB; IIOJIy4Y€HUE
BOZOPOJA U U3YYEHHUE €ro CBOMCTB; MTOJIyYEHHE YIJIEKUCIIOTO ra3a u
U3y4YEHUE €r0 CBOMCTB; IIOJIy4YEHHE aMMHaKa M H3y4EHUE €ro

CBOMCTB

MPUTOTOBIICHHE PACTBOPOB C OMpeneiIEHHOW MaccoBOW Jomeit

pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
denondranenna) sl ONpeneNeHUsT XapakTepa Cpeabl B pacTBOPax

KHCJIOT U menoqeﬁ

WCCIICIOBAaHUE U ONMCAHME CBOWCTB HEOPraHWYECKUX BEIIECTB
PasINYHBIX KJIACCOB; U3yYEHHNE B3aNMOJICHCTBHSI KMCIIOT C METAJUIAMU,
OKCUZAMH  METAJUIOB,  PACTBOPUMBIMA W HEPACTBOPUMBIMU
OCHOBAHUSIMH, COJISIMU; ITOJYyYEHHE HEPACTBOPHUMBIX OCHOBAHUI;
BBITECHEHME OJHOTO MeTajUla JPYyrMM M3 pacTBopa COJH;
uccienoBanre aM(OTEPHBIX CBOWCTB THAPOKCUIOB ATIOMHUHHS U

[IUHKA

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHNUYCCKUX COGHHHCHHﬁ)}; «3J’I€KTpOJ'II/ITI/I‘IeCKa${
JAUCCOLIM AL, «BaxHelye HeMeTaulbl U HX COCOAUHCHUSA,

«BaxkHelnme MeTamIbl 1 UX COSTUHEHUS

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeakLuil HOHHOTO 0OMeHa; KaueCTBEHHbIE PEaKLUu Ha
MPUCYTCTBYIONINE B BOAHBIX PAaCTBOPAaX HMOHBI: XJIOPHI-, OpOMHI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIBITHS, ATFOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), HMHKA

YMenue:



HPEICTaBIATh PE3yJabTaThl JKCIEPUMEHTAa B (OpME BBIBOJOB,
141 JI0Ka3aTeIbCTB, TPaUKOB M TAOIUI] M BBIABIATH SMIUPUUYECKHE

3aKOHOMEPHOCTHU

YCTAQHABIMBaTh  CBA3M  MEXAY  peaJbHO  HAOII0aeMbIMU
14.2 XUMHUYECKUMHU SIBJICHUSIMM M IIPOLIECCaMM, IPOUCXOAAIIUMHU B

MakKpO- 1 MUKPOMHUPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/I5[ BE€IICCTB



INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa
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2.2

2.3

3.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

[TepBoHavalIbHBIE XUMUYECKUE TTOHSATUS
YucTteie BemecTBa 1 cMecH. CriocoObI pasiesieHus: cMecei

ATOMBEI U MOJICKYJIBI. Xumuaeckrue 31eMeHThl. CHMBOJIBI  XMMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA.

Xumunyeckass Qopmyna. BajleHTHOCTb aTOMOB XMMHMUYECKHUX 3JIEMEHTOB.

CreneHb OKHCICHUS

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTeNbHAss aTOMHAas Macca.
OrtHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 7011 XUMAYECKOT0 DJIEMEHTA

B COCIUMHCHHNU

KomnuecTBo BemectBa. Mok, MossipHas Macca. MoJsipHbI 00bEM Ta30B.

Bzanmocs3b KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CIUHHUIL BEIICCTBA

duznyeckrue U XUMUYECKHUE SBICHHUS. XUMHUUYECKas pCaKuusg nu eé IIPpHU3HAKH.

3aKOH COXpAaHEHHS MAacChl BEIIECTB. XUMUUECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH u Ilepronnueckas cuctemMa XMMUYECKHUX DJIEMEHTOB

J.1. MenneneeBa. CTpoeHrne aTOMOB

[lepuonnueckuit 3akoH. Ilepuonuueckas cucreMa XMMHYECKHX AJIEMEHTOB
JA.N. Menneneesa. [lepronbl u rpynmbl. @U3HYECKHIT CMBICIT TOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJAa U I'PYIIIIBI DJICMCHTA

CTpOCHI/Ie aromoB. CocTaB aTOMHEIX AACP. H30T1OomnHI. 3HeKTp0HH. CTpO@HI/Ie
OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XHMMHYECKHX DJIECMCHTOB

[Tepuonnueckoit cucremsl /.M. Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEePUOIOB, Kaius, Kalblus (pagdyca aTOMOB, JJIEKTPOOTPUIIATEILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HX COEIMHEHUH B
COOTBETCTBHHU C TIOJIO)KEHHEM »dJIeMeHTOB B llepuoamdeckoil cucreme

CTPOECHHUEM HUX aTOMOB
CtpoeHue BemecTa

Xumuyeckass cBa3b. KoBaneHTHas (mosispHass W HEMOJIApHAs) CBS3b.
DNEeKTPOOTPULIATETLHOCTh ~ XMMHUYECKUX  3JeMeHTOB. VIOHHas  CBS3b.

Mertaanuueckas CBI3b
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Tunbel kpucTammMueckux pemeéTrok (aToMHas, HOHHAs, MeTalIn4yecKas),
3aBUCUMOCTb CBOWCTB BELIECTBA OT THIIA KPUCTAUIMYECKOW PELIETKH U BUIA

XHUMHYECKOU CBI3U

Baxueimne MMpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCIMHCHUS. Mertamisl ¥ UX COCOIUHCHUA

Knaccupukanus 1 HOMEHKJIATypa HEOPraHMYECKUX COCAMHEHUH: OKCHIIOB
(conmeobpasyrommue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHsbIc) u
HecoseoOpa3yronye; OCHOBaHMN (LIENOYM M HEPacTBOPUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOpOJICOMepkKAIe ¥ OECKUCIOPOAHbBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIeH (CpeIHUX U KUCIIBIX)

@u3nyeckue M XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:
BOIOPOJIa, XJI0pa, KUCIOpOo/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

®u3nyYecKkue M XMMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-METAIIOB: JIUTHS,
HATpUs, Kajausi, MarHus U KaJblHs, AIIOMUHMS, JKele3a. DIEKTPOXUMUYCCKUI

PSAI HAIPSKEHUN METAJUIOB

Ou3nYecKue U XUMUYIECKHE CBOMCTBA BOJOPOIHBIX COCTMHECHUH HEMETAJIOB:
XJIOPOBOJOPOJA, CEPOBOAOPO/IA, AMMHUAKA

dusnyeckne U XMMHUYECKHE CBOMCTBa OKCcHI0B Hemetawios: cepol (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(1V). [Tonyuenue
OKCHJIOB HEMETAJIJIOB

Xumnueckue cBoiictBa okcuaoB: MetawioB |A-IIIA rpynn, muaka, meau(ll) u

xemnesa(ll, 11). [TomyyeHre OKCHIOB METAIIJIOB

XUMUYECKHE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX MMIPOKCUIOB (Ha IpUMeEpe
THJIPOKCUOB aJIOMHHHUA, Kene3a, IMHKa). [losyuyeHuMe OCHOBaHUN U
aM(OTEpHBIX THIPOKCHIOB

OO0me XMMHUYECKHE CBOWCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOIM,
CEPHHUCTOM, CEpHOMU, a30THOM, (HoCchHOPHON, KpeMHUEBOU, YyrodbHOH. OcoObIe
XMMHYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[Tonyuyenue kucmor

OO6mme xuMHIECKre CBOMCTBa cpenHux coiier. [lomyduenue coneit
[Tonyuenue, cobupaHue, pacrio3HaBaHWE BOAOPOJA, KHUCIOPOAa, aMMHaKa,
YTIJIEKHUCIIOTO Ta3a B JIabopaTopuu

[TonyyeHnne amMmmHaka, CEpHOM U a30THOM KUCIOT B POMBIIIICHHOCTH. O01ue

CIIOCOOBI IMOJIYYCHH MCTAJIJIOB
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5.1

5.2

5.3

5.4

5.5

6.1

6.2

6.3

6.4

6.5

I'enetnueckas CBA3b MCXKIY KilaCCaMU HEOPTraHUYCCKUX COGI[I/IHGHI/Iﬁ
Xumudeckue p€aknuun

Krnaccudukanus XUMHUECKUX PeaKkLUil O Pa3IMYHBIM PU3HAKAM: 110 YHCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQeKTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKHX YJIEMEHTOB

TemnoBoit 3¢ ¢dekT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- U SHI0TEPMUYECKUE peakluu. TepMOXUMHUYECKUE YpaBHEHUS

OKHCIUTEIEHOBOCCTAHOBUTEILHBIC pCaKknuu. OKHCIUTEIIN U BOCCTAHOBHUTCIIN.
Hpoueccm OKHUCJICHUA u BOCCTAaHOBJICHUA. QHGKTpOHHHﬁ OanaHC

OKHCIINTEILHOBOCCTAaHOBUTCIIHHOM pCaknumn

TGOPI/IH BHGKTpOHHTquCKOﬁ AucCconralnuu. KaTI/IOHBI, AHHOHBI. BHGKTpOJII/ITBI

1 HedeKTPoJuThl. CUIbHBIC U c1abble AMEKTPOIuThl. CTeNeHb TUCCOIAIuN

Peakiiuu nonHoro oomeHa. YciioBUsl IPOTEKaHUS PEAKIUid HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHBIe HOHHBIC YPAaBHCHUS peaKHI/Iﬁ
XuMmus 1 OKpYyKaromasa cpelia

BemectBa u Marepuansl B IOBCEJHEBHOW JKM3HM YelOBeKa. besomacHoe
HCIIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peaklui B J1abopaTopuu U OBITY.

HepBa;I TIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

XUMUYECKOe 3arpsi3HEHUE OKpYyXKarolleil cpeapl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPeaOTBPAIICHHS
[IpenenpHas momyctumasi kouuneHTpauus BemecTB (IIJIK). Porp xumum B
pelIeHUN JKOJOTUYECKUX TMpolieM. YcuieHue TapHUKOBOTO dddekra,

pa3pylieHrue 030HOBOTO CIIOS

[Ipumenenue cepsl, azota, ¢pocdopa, yriepoaa, KpeMHUS U UX COSAMHEHUN B
OBITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CEIbCKOM Xo3zsiicTBe. [IpuMeneHue
METAIJIOB U CIUIAaBOB (CTaslb, YYT'YH, IIOpATIOMUHHI, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH UX coequHeHui. [ToHaTHe o Koppo3uu MeTaioB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOPPO3UU

[IpupoaHble MCTOYHUKH YTIEBOJOPOJIOB (Yroib, MPUPOAHBIN ra3, HE(Tb),
MPOAYKTHI UX NepepaboTku (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayasbHBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COEAMHEHUSIX
yriiepoja (MeTaH, 3TaH, 3THJIEH, alleTUIIEH, 3TAHOJI, ITIULEPHH, YKCYCHAs! KMCII0Ta).
[onsiTue 0 OMONMOrMYecKr BaXKHBIX BEILIECTBAX: )KUPaX, OeJKax, yIriieBoJax — U UX

POJIM B JKM3HU YCITIOBCKA



7.1
1.2
7.3

Pacuértrr:
1o ¢popMysaM XUMHYECKUX COCTUHEHUN
Macchl (MacCOBOM) JTOJIU PACTBOPEHHOTO BEIIECTBA B PAaCTBOPE

110 XUMHUYCCKHUM YpaBHCHHAM



YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






