MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma Kypca XMMHH JUIsi OCHOBHOM IIKOJBI pa3paboTaHa B
cooTBeTCTBUM ¢ DeqiepaibHbIM TOCYAaPCTBEHHBIM 00pa30BaTEIIbHBIM CTaHIAPTOM
obmiero obpazoBanus. B Hell Takke YIUTBIBAIOTCS OCHOBHBIC WJEU M TIOJOKCHUS
[Iporpammel pa3BuTHs U (POPMUPOBAHUS YHHUBEPCATBHBIX YUYEOHBIX ACUCTBUUN NSt

OCHOBHOTO 00111eT0 00pa30BaHUs.

Y4eOHO-METOAMYECKUM KOMIUIEKT ISl M3ydeHus Kypca xumMuum B 8—9
KJIaccaX,  CO3JaHHBIH  aBTOPCKUM  KOJUIGKTHBOM  TOJ,  PYKOBOJCTBOM
O.C.I'aGpuensHa, coaepKuT, KpoMe Y4eOHBIX TOCOOUM, YyueOHO-METOINYECKUE U
TUIAKTAYECKUE TMOCOOMs, TeTpaaW [JI BBIOJHEHWS JaO0OpaTOpHBIX U

MPaKTUYECKUX PadOT U JIp.

PaGouas mporpamMma JaéT mpeAcTaBIEHUE O IMeJsIX, OOIlel cTpareruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMHU Yy4eOHOTO
npeaMeTra «XUMUS»; YCTaHABIUBaeT 00sA3aTEIbHOE NPEIMETHOE COJEp’KaHue,
MpeayCMaTPUBACT PACTIPEICIICHUE €ro MO KjaccaM M CTPYKTYPHUPOBAHHE €ro 10
paszzeraM W TeMaM Kypca, OMNpeaeiseT KOJMYECTBEHHbIE W KadyeCTBEHHBIC
XapaKTEPUCTUKN COJCPXKaHUS; MAET MPUMEPHOE pacIpe/eiCHHe YICOHBIX YacoB
M0 TEMaTUYECKUM pa3feinaM Kypca U PEKOMEHAyeMylo (MPUMEPHYIO)
MOCJIEIOBATEIPHOCTh ~ UX  M3YYEHHS C  Y4ETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTHKM y4eOHOTO Tporiecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcs; OMpeAeNsieT BO3MOXHOCTH —TMpeaMeTa  JyIs
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTeNIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETo oOpa3oBaHMs, a TaKke TpeOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH N3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB y4e€OHO-IO3HABATEIbHONU ACSATEILHOCTH/ yUE€OHBIX NEUCTBUN Y4YEHUKA IO

OCBOEHUIO y4E€OHOTO COJIEPIKaHUS.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «XUMMUSA»



Bxnan ydeOHoro mpeamera «XuMusD»» B JOCTHXKEHHE LeJ€l OCHOBHOTO
obmero oOpazoBanusi 00YCIOBICH BO MHOTOM 3HAYCHHEM XHMUYECKOW HAyKH B
NO3HAaHUM 3aKOHOB IPHUPOJBI, B Pa3BUTHUU MPOU3BOAMUTENBHBIX CUJI OOIECTBA U

CO3JaHUHU HOBOM 0a3bl MATEPUAIBHON KYJIBTYPBHI.

XHUMUSL KaK 3JIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAyK paclpOCTpaHuia CBOE
BJIMSIHME Ha BCE 00JACTH YEIOBEUYECKOrO CYIIECTBOBAHMUS, 3a/1aja HOBOE BHJICHUE
MHUpa, CTaja HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOM KYJIbTYpbI, HEOOXOJAMMBIM
YCIIOBUEM U3HHU OOILIECTBA: 3HAHHE XUMHUU CIY’KUT OCHOBOM J1J11 (POPMUPOBAHUS
MHUPOBO33pPEHUS YEJIOBEKA, €ro MPEeACTaBICHUI O MaTepuaJibHOM €AUHCTBE MHUPA;
BXHYIO  pOJIb  WUrpatoT  (QopMUpyEMbIE  XMMHEW  MNpPENCTaBICHUS O
B3aMMOIPEBPALIEHUAX JHEPrud M 00 DHBOJIOIMU BEUIECTB B  MPUPO/IE;
COBpEMEHHAasi XUMHUs HallpaBJIeHa Ha PELIEHUE II100albHbIX MPOOJIEM YCTOMUUBOTO
pPa3BUTHS  YEJIOBEYECTBA —  CBIPbEBOM, DHEPre€TUYECKOW, MMILEBOW H

HKOJIOTUYECKOI 0€30MacCHOCTH, IPOOJIEM 31paBOOXPAHEHUS.

B ycnoBusix BO3pacTaromiero 3HAYCHUST XUMHUU B JKM3HU OOIIECTBa
CYLIECTBEHHO TOBBICHJIACh POJb XHMMHYECKOro oOpa3oBaHus. B  1muaHe
COIIMAJIM3AIIMN OHO SIBJISIETCS. OJHUM M3 YCIOBUU (HOPMHUPOBAHUS WHTEIICKTA

JIMYHOCTHU U TAPMOHUYHOI'O e€ Ppa3BUTHAL.

CoBpeMEHHOMY  4YEJIOBEKY XHMMHYECKHE 3HAHUS HEOOXOIUMBI  JJis
puoOpeTeHUsT OOIIEKYJIbTYPHOTO YPOBHS, TTO3BOJISIONIETO YBEPEH- HO TPYAUTHCA
B COLIMYME U OTBETCTBEHHO y4acTBOBATh B MHOTOOOPa3HOM KWU3HU OOIIECTBa, JJIs
OCO3HAHHUS BAJKHOCTH PA3yMHOI'O OT- HOIIEHUS K CBOEMY 3/I0POBBIO U 3J0POBBIO
JIPYyTUX, K OKPYXKAIOWIEH MNPUPOJHON cpene, Il TPAaMOTHOTO TMOBEACHUS TPHU
WCIMOJIb30BaHNH PA3JIMYHBIX MATEPUATIOB U XUMAUYECKHUX BEIIECTB B MIOBCEIHEBHOU

JKHU3HU.

XuMuueckoe 00pa3oBaHWE B OCHOBHOUM IIKOJIE SIBIIsIETCS 0a30BBIM TIO
OTHOIIIEHWI0O K CHCTeMe OOImero xXummuueckoro obOpasoBanus. I[losTomy Ha

COOTBETCTBYIOILIEM EMY YPOBHE OHO PEAM3YET MPUCYIIHE OOIIEMY XUMUYECKOMY



00pa3oBaHMIO KJIIOYEBBIE LIEHHOCTH, KOTOPBHIE OTPAXKAIOT TOCYAapCTBEHHbIE,
OOIIIECTBEHHbIE U UHIUBUAYaTIbHBIEC TOTPEOHOCTU. DTUM OTPEAEISAETCS CYIIHOCTD
o0mieil ctparernu oOydeHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCSl CPEACTBAMU

y4eOHOro mpeameTa « XUuMHUs».

N3yuyenne mpenmMera: 1) cnocoOCTByeT peanu3alMi BO3MOXHOCTEH s
caMopa3BUTUs U (QOPMHUPOBAHUS  KYJIbTYpPHl JUYHOCTH, €€ oO0mel #u
(YHKIIMOHAJIBHON TPAMOTHOCTH; 2) BHOCUT BKJIaJ B (POPMUPOBAHUE MBIIUICHUS U
TBOPYECKUX CHOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CAMOCTOSITEIbHOW Yy4eOHOU
NEeSATEIbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIIEA0BATENIbCKUX YMEHUH,
HEOOXOJUMBIX  Kak B IIOBCEAHEBHOM JKHM3HH, TaK M B MNpOoQecCHOHAIbHON
NEeATEIbHOCTH; 3) 3HAKOMUT CO CHEIU(PUKON HAYyYHOTO MBILIJICHUS, 3aKJIa/IbIBACT
OCHOBBI IIEJIOCTHOTO B3IVISIIAa HA EAWHCTBO IPUPOABI M YEJIOBEKA, SIBIAECTCS
OTBETCTBEHHBIM 3TalloM B (POPMHPOBAHMM €CTECTBEHHO-HAYYHOW IPaMOTHOCTH
NoApPOCTKOB; 4) cmocoOcTByeT (POPMUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPHUPOAE, K YEIOBEKY, BHOCUT CBOM BKJaJ B

IKOJIOTHYECKOE 00pa30BaHUE KOJIbHUKOB.

Ha3Banubie HampaBieHuss B OOY4YeHHMM XUMHH  OOECIIEYMBAIOTCS
cnenuPuKol CoACpKaHUS MpPEIMeTa, KOTOPBIM SBISETCS TEJaroruuyeckKu
aJIanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKU XUMHH Ha OMPEEIEHHOM dTare eé

pa3BUTHA.

Kypc xumMuu  OCHOBHOM  WIKOJBI OPUEHTHPOBAH HAa  OCBOCHHE
OoOy4YarolmMUMHUCd OCHOB HEOPraHMYEeCKOM XHUMHH W HEKOTOPHIX TMOHATHH U

CBEJICHHI 00 OTACIBHBIX 00BEKTAX OPraHUYECKON XHUMUHU.

CtpykTypa coaepxaHusi mpeaMera cOpMUpOBaHA Ha OCHOBE CHCTEMHOIO
noaxoja K ero uszydeHuto. CoaepkaHue CKIQAbIBAETCS U3 CUCTEMbI MOHSATUN O
XUMHUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHYECKON PEaKIIUH.
O6e 3TH CUCTEMBI CTPYKTYPHO OPTraHHU30BaHbl MO MPUHIHUITY MOCIEI0BATEIHLHOTO

pa3BUTHs 3HAHWK HAa OCHOBE TEOPETUYECKHUX MPEACTABICHHA PA3HOrO YPOBHS:



aTOMHO-MOJIEKYJISIPHOTO YYE€HHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUSA, YPOBHS
[Tepuonnueckoro 3akona [[. M. MeHueneeBa Kak OCHOBHOI'O 3aKOHA XUMUH,
Y4€HHS] O CTPOCHHM aroMa M XHUMHYECKOW CBA3U, TMPEACTABICHUA 00
ANEKTPOJIMTHYECKON JUCCOIMAIIMKM BEUIECTB B pacTBopax. TeopeTnueckue 3HaAHUS
paccMaTpuBalOTCST HAa OCHOBE SMIIUPUYECKUA TOJYYEHHBIX M OCMBICICHHBIX
(bakToB, pa3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJTHOTO YPOBHS K APYTOMY, BBITIOJIHSS
byHKIIMA OOBSICHCHHUS W MPOTHO3MPOBAHUS CBONCTB, CTPOCHHUS W BO3MOXHOCTEH

IMPAKTHYCCKOTO IIPUMCHCHUS U ITOJIYYCHUA U3YTaCMBIX BCIICCTB.

Takasg opraHuzanusi coaepkaHusi Kypca CHOCOOCTBYET IpPEICTaBICHUIO
XUMHYECKON COCTABIIAIOLIEH HAYyYHOM KAapTUHBI MHUpPA B JIOTMKE €€ CUCTEMHOU
npupoasl. Tem cambiM oOecrieyuBaeTcs BO3MOXKHOCTH (POPMHUPOBAHUSA Y
oOy4arolmuxcs LIEHHOCTHOTO OTHOLIEHHMsSI K HaydHOMY 3HaHHIO U METOoAaM
II03HAHUA B HayKe. BaXHO Takke 3a- METUTh, UTO OCBOCHHUE COJEpXKaHUA Kypca
IIPOMCXOANUT C IIPUBJICYECHHEM 3HAHWM W3 paHEe M3YYEHHBIX KYypPCOB:

«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» U «PuU3uKa. 7 KIacey.
HEJIN U3YUEHUSA YYEBHOI'O ITPEIMETA «XUMMUWS»

K HampaBneHui0o NEPBOCTENEHHOW 3HAYMMOCTH P peaM3aluu
oOpa3oBaTeNbHBIX (QYHKUMA npeaMera «XUMHUS»  TPATAULIUOHHO  OTHOCAT
dbopMupoBaHUE 3HAHUII OCHOB XMMHUYECKOM HAyKH Kak OO0JIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, TNPAKTUYECKOW JEATENbHOCTH YEJIOBEKa W KakK OJHOTO W3
KOMIIOHEHTOB MHMPOBOW KyJIbTYpbI. 3ajaya MpeAMeTa COCTOUT B (hopMHpOBaHUU
CUCTEMbl XHMHUUYECKUX 3HAHUNW — BaKHEUIMX (PaKTOB, MOHSITUH, 3aKOHOB U
TEOPETUYECKUX TMOJOXKEHUM, JIOCTYNHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO
Xapakrepa, A3bIKa HAayKH, 3HAHMM O HAy4YHBIX METOJAX WM3y4eHUs BEIIECTB U
XUMUYECKUX PeaKkluid, a Takke B (OPMUPOBAHUU U PA3BUTHH YMEHHUI U CIIOCOOOB
JESITEIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHEM, HAOJIOJEHHUEM M TMPOBEACHUEM
XUMHYECKOTO SKCIEPUMEHTa, COOIIOACHUEM IMpaBuil 0e30macHOro oOpalieHus c

BCIICCTBaAMH B I10- BCGI[HGBHOﬁ KHN3HHU.



Hapsny ¢ sTuM nenu u3ydeHus OpeaMeTa B IPOorpaMme yTOYHEHBI U
CKOPPEKTHUPOBAHBI ¢ YYETOM HOBBIX MPUOPHUTETOB B CHUCTEME OCHOBHOI'O OOIIETO
oOpa3zoBanus. Ceromns B 00pa3oBaHMM 0c000 3HAYUMOW  MpU3HAETCS
HANpaBJIEHHOCTh OOy4YeHUss Ha pa3BUTUE U  CaMOpa3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ UHTEIJIEKTa U 001Iel KyIbTypbl. OOydeHre YMEHUIO YUYUThCS U
IpOJ0JDKAaTh CBOE 0OOpa3oBaHHE CaMOCTOSITENIBHO CTAHOBUTCS OJHOM U3

BOXHEHIINX PYHKINNA y4eOHBIX MPEAMETOB.

B cBa3u ¢ 3TMM mnpH M3yYEHHHM IIpeAMETa B OCHOBHOM IIKOJIE JIO-

MUHHUpYIOIIEE 3HAUCHUE MPUOOPENN TaKUEe LEH, KaK:

e (GOpMUPOBAHHE WHTENIEKTYaIbHO PAa3BUTOM JWYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSITEIBHOMY TPUHSATHIO
pelIeHui, criocoOHOM aaanTUpPOBaThCs K OBICTPO MEHSIOIIMMCS YCIOBHUSAM
KU3HU;

® HaIpaBJIEHHOCTb O0OYYEHHUsI HA CUCTEMATHYECKOE MPUOOIIEHNUE yJalluXcs K
CaMOCTOSITEJIbHOM IMO3HABATEJIbHON JI€ATENbHOCTH, HAyYHbIM MeETOJaM
MO3HaHUS, (HOPMHUPYIOLUIMM MOTHBALIMI0 W Pa3BUTHUE CIIOCOOHOCTEH K
XUMHUH,

e oOecreueHrue yclIOBUM, CIIOCOOCTBYIOMIMX MPUOOPETECHUIO O0YYarOIIMMUCS
OMbITa Pa3HOOOPa3HOW MACSITENbHOCTH, TIO3HAHHWS W  CaMOTIO3HAHUA,
KITIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIH ), IMEIOIIUX YHUBEPCATHLHOE
3Ha4YeHHE JIsl Pa3JIMYHBIX BUJOB J1€ATEIbHOCTH;

e (GopMUpOBaHHE YMEHUIH OOBSCHATH W OIICHUBATH SIBJICHHS OKPY>KAIOIIETO
MUpPa Ha OCHOBAaHWU 3HAHUI U OTBITA, MMOTYYCHHBIX IPH U3yUYECHUN XUMUU;

e ¢opMupoBaHue y  OOy4yarOUUMXCd TIyMaHUCTUYECKUX  OTHOULICHHH,
NOHMMAaHHUS LIEGHHOCTH XUMHUYECKUX 3HAHUN JJIs1 BBIPAOOTKU KO- JJOTHUYECKH
1€JeCO00pa3HOro MOBEACHUS B OBITY W TPYIOBOM AESITENBHOCTH B LIEJISAX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

® pa3BUTHE MOTUBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U

CaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHUA O6H.IC‘ICJ'IOBC‘ICCKI/IX HGHHOCTGI\/’I,



TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY Tpo(duias ¥ HalpaBICHHOCTH

JanbHENIIEero o0y4eHus.
MECTO YYEBHOI'O IIPE/JIMETA «XUMMUS» B YYHEBHOM IIVIAHE

B cucreme oOmero o6Opa3oBaHus «XuUMHS» TpPU3HAHA O0S3aTEIbHBIM
y4e€OHBIM TPEAMETOM, KOTOPBI BXOJUT B COCTaB IMpPEAMETHON o0jacTu

((ECTGCTBGHHO-Hay‘IHBIe MpCaAMCTBI.

Y4eOHBIM TUTaHOM Ha €€ h3ydeHue oTBeIeHO 136 yuyeOHbIX 4acoB — M0 2 4

B HCACIIIO B 8 1 9 Kaccax COOTBETCTBEHHO.

JUIst Ka)Ka0ro Kiiacca MpeaycMOTPEHO Pe3epBHOE ydeOHOE BpeMs, KOTOPOE
MOKET OBITh MCIOJB30BAHO yYaCTHHKAMU 00pa30BaTENLHOTO Ipollecca B IENSIX
dbopMUpOBaHUSI BAPUATUBHON COCTABJISIIO- IIEH COAEp:KaHUsI KOHKPETHOU paboueit
nporpammbl. [Ipu sTOoM oOsi3arenbHas (MHBapUaHTHAsl) YacTh COJEpKaHUS
npeaMeTa, YCTAHOBJEHHAs MPUMEpPHON paboued mporpaMMol, © Bpewms,

OTBOAMMOC Ha ee HN3Yy4YCHUC, NOJIKHBI OBITH COXpPaHCHBI ITOJIHOCTBIO.

B crpykrype npumepHoil paboueil mporpaMMbl HapsiAy C MOSCHU- TEJIbHON

3alIUCKON BBIACIICHBI cleayromue pasacibl:

® IIJJaHUPYEMBIEC pPE3yJbTaThl OCBOCHHSI Y4EOHOTOo mpeaMera «XuMUus» —
JUYHOCTHBIE, METAPEIMETHBIC, TPEMETHBIC,

® cojep)aHue yueOHOTo mpeaMeTa « XUMUs» 1o rojiaM 00yUYeHus;

® MPUMEPHOEC TEMATUYECKOE IUTAHMPOBAaHWE, B KOTOPOM JCTAIM3HUPOBAHO
CoJlepKaHUEe KaKIOW KOHKPETHOM TEMBI, YKa3aHbl KOJIMYECTBO YacoB,
OTBOJIMMBIX Ha €€ HW3ydeHHWE, U OCHOBHBIC BHUIBI yU4COHOW IEATCITHLHOCTH
y4eHHKa, (OpMHUpYEeMble TIPU W3YYCHUH TEMbI, NPHUBEAEH TEPEUYCHD
JIEMOHCTPAIIMHA, BBIMOJHICMBIX YYHTEIIEM, W IEPEYEHb PEKOMEHIYEMBIX

71a00pPATOPHBIX OMBITOB U MPAKTUYECKUX PAOOT, BHIMOTHAEMBIX YUAITUMHUCS.

COJEPKXAHUE YYEBHOI'O IIPEIMETA «XUMM»



8 KVIACC
IlepBoHayabHBIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMHM B KM3HM 4YEJIOBEKAa. lejla M BEIIECTBA.
du3nyecKrue CBOMCTBA BEIIECTB. ArperatHoe coctosHue BemiecTB. IloHsiTe O
METOJIaX IIO3HAHHUS B XUMHHU. XHMMHS B CHUCTEME HayK. UHCThIE BEIIECTBA U

cMmecu. CrocoObI Pa3aACIICHUA CMeEcCeH.

ATOMBI M MOJICKYJIBL. Xumudeckue djieMeHThl. CHMBOJIBI XMMHYECKHX

QJICMCHTOB. HpOCTLIG N CJIOXXHBIC BCIICCTBA. ATOMHO-MOJ’IGKYJISIPHOG YUCHHUC.

Xumuueckass ¢opmysna. BaneHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHOCUTENBHA MOJEKYIsIpHAas Macca. MaccoBast oIl XMMUYECKOTO JJIEMEHTA B

COCIUHCHHUU.

DU3NYECKUE U XUMUYECKHUE SBIICHUS. XUMUYECKasl peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHHsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms

XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

XUMHAYECKUM DKCIEPUMEHT: 3HAKOMCTBO C XWUMHMYECKOM IIOCYIOH, C
npaBuiamMu padboOThl B JIaOOpaTOpuM M MpUEMaMU OOpalleHHsl ¢ Ja0OpaTOPHBIM
o0opy/ioBaHMEM; U3YYECHHE U OINHUCAaHUE (PU3MYECKUX CBOMCTB 00pa3IoB
HEOPTaHWYECKUX BEIIECTB; HaOM0eHne (u3NUecKuX (TUIaBJICHUE BOCKA, TasHUE
JpJla, pacTHUpaHUE caxapa B CTyIKe, KUIMEHUE M KOHACHCAIlUS BOJbBI) H
XUMUYECKUX  (TOpeHue  CBeud, TMPOKAJMBAaHWE  MEIHOW  IMPOBOJIOKH,
B3aMMO/ICHCTBUE MeJla C KUCJIOTOM) SIBJICHUH, HAOIIOJICHNE U OTIMCAaHUE TTPU3HAKOB
MPOTEKaHUSI XUMUYECKHUX peaKIuil (pa3ioKeHue caxapa, B3auMOJCICTBUE CEpHOM
KHC- JIOTBI C XJOpuaoM Oapusi, pasnoxkenue rtuapokcuga wmenu(ll) mnpu
HarpeBaHWM, B3auMoOeHCTBHE keine3a ¢ pacTtBopoMm cosu Mmenu(Il)); uzydenue
CIIOCOOOB  paszfiesieHus cMmeced (C  TOMOIBI0  MarHurta, (QuIbTpoBaHUE,
BBITIAPUBAHUE, TUCTIILISALINS, XpoMaTorpadusi), IpoBeIeHNE OYNCTKA MTOBAPEHHOMN

COJIH, Ha6JIIOI[€HI/I€ )41 OITMCAaHUEC PE3YyJIbTATOB IMPOBCACHUSA OIIbITA,



WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHWS MAacChl; CO3JAAHME MOJEIEH MOJIEKYJ

(ILIapOCTEPKHEBBIX ).
BaxHeiilue npeacTaBuTe M HEOPraHMYeCKNX BellecTB

Bo3nyx — cmecsk razoB. CoctaB Bo3nyxa. Kucinopoa — 3eMeHT U IpocToe
BemecTBo. HaxoxaeHuwe kuciaopojga B mpupoje, (u3nueckue M XUMHUYECKHE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KUclopoda B JabopaTOpuu W TPOMBINUIEHHOCTU. Kpyrosopor

KHcaopoaa B npupoze. O30H — ajmioTpoIHas Moau(UKALKs KUCIOPOAA.

TernoBoil 3p(HEeKT XUMHUECKOW pEeaKlMH, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30 M JHAOTEPMUYECKHE peakiuu. TOILUIMBO: Yrojlb M MeETaH. 3arpsA3HCHUE

BO3]lyXa, YCWJICHHE MMApHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

BOI[OpO,Z[ — OJJICMCHT H IIPOCTOC BCHICCTBO. Haxoxnenne BOJOpOda B
IIpupoac, (I)I/IBI/ILICCKHG n XHUMHYCCKHUC CBOﬁCTBa, IIPUMCHCHHC, CITOCOOBI

nosny4yeHust. Kucmotel u comnu.
KonnuectBo BemectBa. Monbs. MosgpHast Macca. 3akoH ABOrajipo.
MosipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHHSIM.

®dusnyueckne CBOWCTBAa Boabl. Boma kak pacTBopurenb. PacTBOpBL.
HacepllieHHble 1 HEHACBIIIEHHBIE PACcTBOPHI. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 10Jig BELIECTBA B pACTBOPE. XMMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Pose pacTBOpOB B mpupoze M B KU3HU 4esnoBeKka. KpyroBopor BoAbl B Ipupoe.

3arps3HeHHne NpUPOAHbIX BoA. OXpaHa M OUMCTKA MPUPOIHBIX BOI.

Kiaccudukanus Heopranudeckux coeanHenuil. Okcuanl. Kimaccudukarus
OKCUJOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromnue. Homenkiatypa okcuaoB (MeXIyHapoIHasl U TpUBHUATILHAS).

Pu3nYECKre U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuaos.



OcHoBanusa. Knaccudukanust ocHOBaHUWI: HIENOYM UM HEPACTBOPUMBIE
ocHOBaHMs. HoMmeHkaTypa OCHOBaHMI (MEXIyHapoJHas U TpPUBUAJIbHAsA).

DU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBAaHUU. [lonmydeHre oCHOBaHUM.

Kucnotsr. Knaccuduxkarus KHUCJIOT. Homenknarypa KHUCJIOT
(MexyHapoHasi U TpUBHaJIbHAS ). PU3MUECKHE U XUMUYECKHUE CBOMCTBA KHUCIIOT.

Psn aktuBHOoCcTH MeTtaiuioB H. H. bekerosa. I1o iyuenne kucnor.
Conu. HomenknaTypa coseit (MexayHapoHas U TpUBHAIbHAs).
DOU3NYECKHE U XUMUYECKHUE CBOMCTBA coJiei. [losyuenue coiei.
['eHeTnyeckas CBsI3b MEXKAY KIaCCAMU HEOPTaHUYECKUX COECIN HEHUI.

XAMUYECKHM DJKCIEPUMEHT: KA4eCTBEHHOE OINPENEIICHUE COAEp KaHUs
KHUCIIOpOJla B BO3JyXe; IMOJy4YeHUE, COOUpaHHe, paclo3HABAaHUE W HU3YYCHUE
CBOMCTB KHCJIOPOJIa; HAOJIOJIEHUE B3aUMOJCHCTBHUSL BEIIECTB C KHUCIOPOIOM H
YCJIOBUSI BO3HUKHOBEHHUSI M TPEKpalleHusi ropeHus (mokapa); O3HaAKOMJICHUE C
oOpa3liaMd OKCHJOB M OIHKCAaHWE UX CBOWCTB; IIOJyYCHHE, COOMpaHUE,
pacrio3HaBaHME€ W W3y4Y€HUE CBOMCTB BOJOpoja (FOpEHHE); B3aUMOJICUCTBUE
Bojoposia ¢ okcuaoMm meau(Il) (Bo3MOXHO HCIOJIB30BAHHME BHUEOMATEPUAIIOB);
HaOMIoIcHHEe OOpa3IOB  BEIIECTB  KOJWYECTBOM |  MOJb, HCCIEIOBaHUE
OCOOCHHOCTEM  pacTBOPEHHUSI BEHIECTB C  PA3IUYHOM  PacTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEILIECTBA; B3aUMOJECHCTBUE BOABI C METAUIAaMU (HATPUEM H  KaJbIUEM)
(BO3MOKHO HCITIOJIb30BAHUE BUEOMATEPHUAJIOB); OMPE/ICICHUE PACTBOPOB KUCIIOT
U TIEJIOYEH C MOMOIIbI0 MHANKATOPOB; UCCIEOBAaHUE 00Pa3ll0B HEOPTAaHUYECKUX
BEILIECTB pa3- JUYHBIX KJIACCOB; HAOIOICHUE U3MEHEHUSI OKPACKU UHIUKATOPOB B
pacTBopax KHUCJIOT M IIeJIouel; u3ydeHue B3auMojnercTBus okcuma menu(ll) c
PAacCTBOPOM CEPHOM KHUCJIOTHI, KUCJIOT C METaJlaMH, PEaKIUM HEUTpaIu3allku;
MOJIy4Y€HHE HEPACTBOPUMBIX OCHOBAHHWM, BHITECHEHHE OJTHOTO MeTajljia IPYTUM U3
pacTBOpa COJM; PELICHHWE JKCHEPUMEHTAIbHBIX 33Jad Mo TeMe «BaxHeuine

KJIaCCbl HCOPIraHNYCCKUX COCHHHCHHﬁ)).



Iepuoanueckuii 3akoH u llepuoanueckasi cucrema XUMHUYECKHUX JIEMEHTOB
. U. MenpnesieeBa. CTpoeHue aToM0oB. XMMUYeCKasa CBA3b. QOKUCIANTEIBHO-

BOCCTAHOBHUTECJIbHDBIC PCAKIINH

[lepBble MONBITKM KilacCU(UKALMM XUMUYECKHUX 3JeMeHTOB. [loHsATHE O
IpyNNax CXOJIHBIX 3JIEMEHTOB (LIEIOYHbIE U IIEJIOYHO3EMENIbHbIE METAJIbL,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI

U TUAPOKCHUJIBI.

[Tepnoanueckuii 3akoH. lleproanueckas cucrteMa XHUMHUYECKUX HJIEMEHTOB
. W. MenneneeBa. KoporkonepuoaHas W JJIMHHONEpUOAHAs  (HOPMBI
[Teprnonnueckoit cucrembl xumudeckux 3nemMeHToB [{. . Menneneesa. Ilepuoas
u rTpynmbl. DOuU3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U

I'PYIIIIBI 3JICMCHTA.

Crpoenne aromoB. CocTaB aToMHbIX sjep. M30Tomnbl.  DJIEKTPOHBI.
CtpoeHre 2JIEKTPOHHBIX O00JI0UEK aTOMOB MEPBbIX 20 XMMHUYECKHX DJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO

3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH W3MEHEHUS PAANYyCa AaTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIAM U IIEpUoAaM. 3HAYECHUE
[leprogmueckoro 3akoHa u [lepuoanveckoi CHCTEMbI XUMUYECKUX AJIEMEHTOB IS

pa3BUTHUSA HAyKU U npakTy Ku. [. 1. MenaeneeB — y4€HbIN U TPaKIaHUH.

Xumudeckass cBsi3b. KoBaneHTHast (moJissipHasi W HEMOJSPHAsi) CBS3b.

QHGKTpOOTpI/IHaTeHLHOCTB XUMHUYECKUX dJIEMEHTOB. MIOHHAs CBS3b.

CrerneHn OKHUCJICHUA. OKHUCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pEaKnuun.

Hpoueccm OKHCJICHHS M BOCCTaHOBJICHUS. OKHMCINTEIIM 1 BOCCTAHOBUTEIIH.

XUMHYECKUM OKCIICPUMCHT: H3YUYCHUC 06pa3u03 BCIICCTB MCTAJI- JIOB U

HEMCTAJIJIOB, BSaHMOHeﬁCTBHe TUAPOKCHUZAa IMMHKAa C pPacTBOpaMH KHCIOT U



LIEJI0YEH; IPOBEIECHHUE OIBITOB, WUIIOCTPUPYIOIIUX NPUMEPBI OKHUCIUTEIBHO-

BOCCTAHOBUTENBHBIX PEAKIUHN (TOPEHHE, PEAKIIMH PA3IIOKEHHUSI, COSTUHEHU ).
MexnpeaMeTHbie CBSA3H

Peaﬂmauym MCIKIIPCAMCTHBIX CBS3CH IIpyu HU3Y4YCHHHU XHUMHU B 8 Kiacce
OCYHICCTBIACTCA 4YCPC3 HMCIIOJIB30BAHUC KaK O6IHI/IX CCTCCTBCHHO-HAYYHBIX
HOHHTHﬁ, TakK " HOHHTHﬁ, ABJLAIOIUXCA CUCTCMHBIMHA JII OTACIBbHBIX IIPCAMCTOB

CCTCCTBCHHO-HAYYHOI'O IUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbBIC MMOHATHS: HAYIHBIN (haKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOAUYHOCTh, HAOIIOJICHUE,

9KCIICPUMCHT, MOACIIMPOBAHUC, UBMCPCHUC, MOACIIb, SIBJICHHC.

®usuKa: Marepusi, aToOM, O3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKJIH],
W30TOIIbl, PAAUOAKTUBHOCTb, MOJIEKYJA, DJICKTPUYECKUN 3aps]l, BEIIECTBO, TEJIO,
00bEM, arperaTHoe COCTOSIHHUE BEIIeCTBa, a3, (M3MYCCKUE BEIMYMHBI, €IUHUIIBI

U3MEpEHHsI, KOCMOC, TIJIaHeThI, 3BE3/1bI, CoHIIE.
buonorus: porocunres, apixanue, ouochepa.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaNIbl, TOPHBIE TOPOJIHI,

ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.
9 KIIACC
BemecTBo U XMMHYecKasi peakuus

[Tepuomnueckuii 3akoH. Ileproanueckas cucTemMa XMMHAYECKUX BJIEMEHTOB
. . MenneneeBa. CTpoeHrne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHUM CBOICTB
XAMUYECKUX DJIEMEHTOB TMEPBBIX TPEX MNEPUONOB, Kalhsd, KalblUs H UX
COCIMHEHUNM B COOTBETCTBUM C IIOJIOKEHHMEM 3JIEMEHTOB B Ilepronnueckon

CUCTEMC U CTPOCHHUECM HUX aTOMOB.



CrpoeHue BemiecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTAIUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U

BHUJa XUMHYECKOM CBSI3H.

Knaccudukanus U HOMEHKJIaTypa HEOPraHUYECKHUX BELIECTB
(MexxIyHapoaHass W TpUBHAJIbHAsg). XHUMHYECKHME  CBOMCTBAa  BEIIECTB,
OTHOCSALIMXCS K Pa3JIMYHbIM KJIACCAM HEOPTAHMYECKUX COECAMHEHUN, T€HETUYECKasI

CBA3b HCOPraHNYCCKUX BCUICCTB.

Knaccudukanus XUMHUYECKHMX peakUuid MO pa3audyHbIM OpH3HaKaMm (10
YHCIy U COCTaBy yYacTBYIOIIMX B PEaKLUHU BEIIECTB, MO TEMJI0BOMY 3 (DeKTy, 1no
MU3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE

YPaBHCHUA.

IlonsiTue o CKOpOCTH XUMHYECKOM PCaAKIUU. Ilonsarue 00 O6paTHMI)IX u
HeO6paTI/IMI)IX XUMHNYCCKHUX PCAKIHAX. IlonsiTHE O TOMOTCHHBIX U I'STCPOIrCHHBIX
pCaKnusx. IlonsiTHE O XMMHYECKOM paBHOBECHHU. q)aKTOPBI, BIUAOIIUE Ha

CKOpPOCTb XUMHYECKOMN PCAKIINH U ITOJIOKCHUC XUMHNYCCKOT'O PABHOBCCHAI.

OKUCIUTETLHO-BOCCTAHOBUTENILHBIE ~ PEAKIMM, AJCKTPOHHBIM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOU peaKunu. CocraBiieHue YPaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUd C  HCIOJIb30BAHUEM  METOJIa

AIIEKTPOHHOTO OajaHca.

Teopus  SIEKTPOJUTUYECKONM  AUCCOUMAIMU. JNEKTPOJUTBI U He-
ANEKTpOJUThl. KaTuoHbl, aHWOHBL. MeXaHu3M JIHUCCOUMALMM  BEIIECTB C
pPa3IUYHBIMM BHUJIAMU XUMHUYECKON CBsi3u. CrerneHp auccoruanvu. CuiabHbIE U

ci1a0bIe SJIEKTPOIUTHI.

Peakiuu #oHHOTO oOOMeHa. YcCIoBUS MNPOTEKAHUS peaKkUuid HOHHOIO
oOMeHa, MOJTHbIE U COKpPAIEHHBIE HOHHBIE YpaBHEHMs peakuuil. CBOMCTBA KUCIIOT,
OCHOBaHMII U coJied B CBETe NPEACTaBICHUNH 00 DIEKTPOTUTHUECKON

Jucconuranuu. KauecTtBeHHbBIC pC€aKuun Ha HOHBI. [TonsTHE O THApOJIN3C COJICH.



XUMHUYECKUHN SKCIIEPUMEHT: 03HAKOMJICHHUE C MOJICTSIMUA KPUCTALTUYCCKUAX
pEmETOK HEOPTAaHWYECKUX BEIIECTB — METAUIOB W HeMeTawioB (Tpadura u
alMas3a), CIOXKHBIX BCIICCTB (XJIOpPHAA HATPHs); HCCICIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHWMHUYECKOW pEeaKkmuu OT BO3JACHCTBUA Ppa3IUYHBIX (PaKTOPOB;
WCCJICIOBAHME JICKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOIHAIITN
KHCIIOT, IIeJoueld W coyiel (BO3MOJKHO HCIIOJIb30BaHUE BHUICOMATCPUAJIOB);
MIPOBENICHHUE OIBITOB, WJUTFOCTPUPYIONTUX MPU3HAKH MPOTEKAHUS PEAKIIMA HOHHOTO
obMmeHa (oOpa3oBaHHME OcCajiKa, BbIJEJIEHHE raza, oOpa3oBaHHUE BOJIbI); OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX  PEaKIui
(ropeHme, peakiuyu PasIoKCHHS, COSIUHEHHS); PAcTIO3HABAHHE HEOPTaHUYECKHUX
BEIIECTB C IIOMOINBIO KAauyeCTBEHHBIX pEaKkIUii Ha HWOHBI, pEIICHUE

9KCIICPUMCHTAJIbHBIX 3aaa4.
HemeTaabl 1 HX COCINHCHUA.

OOmiass xapakTepucTuka rajiaoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pU3NYecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHE CBOMCTBA Ha TMPHUMEpPE  XJOpa
(B3auMoOJIeHiCTBUE C MeTalylaMH, HeMeTallylaMH, IIejiouaMu). XJIOPOBOIOPO/I.
ConsHass KucimoTa, XUMUYECKHE CBOMCTBA, IOJyYEeHHE, NMpUMEHeHHue. [lericTBue
XJI0pa U XJIOpOBOAOPOJA HAa OPraHM3M 4YeJOBeKa. BaykHeWIuMe XJIOpUIbl U HX

HaXO0XJICHUE B MPUPOJIC.

O6mras xapakrepucTuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS

ATOMOB, XapaKTCPHBIC CTCIICHU OKHNCJICHHA.

Crpoenne u (pusnmyeckue CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIO- POJia H
cephl. AJIJIOTPOINHBICE MOJU(PUKAIIMU KUCIOPOaa U cepbl. XUMUYECKUE CBOMCTBA
cepbl. CepoBOOPOJ, CTPOCHHE, (PU3NUECKHE M XUMHUYECKHe cBoWCTBA. OKCHUIIBI
Cephl KaK MPEACTABUTENM KHUCIOTHBIX OKCHAOB. CepHas KHUCTOTa, (U3UYECKUE U
XUMUYECKHe CBOM cTBa (oOlue Kak TpeICTaBUTENss Kiacca KHUCIOT |

cnenupuyeckne). XUMAYECKUE PEaKINH, JISKAIIMEe B OCHOBE MPOMBIIIICHHOTO



cnocoba momyuyeHusi cepHoil kucnotbl. [lpumenenue. Conm CepHOM KHCIOTHI,
KAuECTBEHHAsI peakuus Ha cyib(aT-uoH. HaxoxaeHue ceprel U €€ COCIMHEHUN B
npupojie. XUMHUYECKOE 3arpsi3HEHUE OKpPY)KAroIIeW Cpelbl COCOUHEHHUSIMH CEpbl
(KMCIIOTHBIE JIOXKJHM, 3arps3HEHHE BO3JIyXa M BOJOEMOB), CIOCOOBI €ro

npeaoTBpaliCHUA.

OOmasi xapakTepucTHKa 3MeMEeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHUS

aTOMOB, XapaKTCPHBIC CTCIICHU OKHUCJICHUAI.

A3OT, pacnpocTpaHeHue B npupoje, GU3nYecKrue U XMMUUECKUE CBOMCTBA.
KpyroBoport azora B npupojie. AMMHAK, ero (U3NYECKUE U XUMUYECKHUE CBONCTBA,
noiayyeHue u npumeHeHue. Colu aMMOHUS, UX (PU3NUECKHE M XUMUUYECKHUE
CBOMCTBa, NpuMeHeHue. KadecTBEHHas peakuus Ha WOHbI aMMOHUA. A30THas
KHCIIOTa, €€ ToJlydeHue, (U3MYECKHe M XUMHUYECKHE CBOMCTBa (0O0IMe Kak
MpEACTABUTEIS Klacca KUCIOT U crieuuduyeckue). Mcnonb3oBaHue HUTPATOB U
coJieil aMMOHHS B KQU€CTBE MUHEPAIbHBIX YI00peHn. XUMUYECKOE 3arpsi3sHEHHUE
OKpY>Karoliel cpeabl COCAMHEHUSMH a30Ta (KHUCJIOTHBIC JOXKIU, 3arpsi3HCHHUE

BO3]1yXa, TOYBBI U BOJOE MOB).

®docdop, amnorponHele Momudukaruu  dochopa, GuU3MUECKUE U
xumudeckue cpoiictBa. Oxeun gocdopa(V) u dochopnas kucnora, husndeckue u
XUMUYECKHUE CBOWMCTBa, moiydenue. Vcnomb3oBanue ¢GochatoB B KauecTBe

MUHEPAJIbHBIX yI00pEHUH.

O6mas xapakrepucTuka 3JeMeHTOB [VA-rpynnbl. OcCOGEHHOCTH CTPOCHHUS

ATOMOB, XapaKTCPHBIC CTCIICHU OKMNCJICHHA.

VYrnepoa, amioTponHble MOAU(UKAIIMK, PACIPOCTpaHEHUE B MPHU- POJIE,
dbuznyeckrue M XUMHUUYECKHE CBoHcTBa. Ancopbuusi. KpyroBopoT yriepona B
npupoze. OKcuasl yriieponaa, ux GU3NUeCKue U XUMHYECKHE CBOMCTBA, JACHCTBUE
Ha >KUBBIE OpPraHU3MbI, MOJYYEHHUE W TPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI,
cBs3aHHBIE ¢ okcumoMm yriaepona(lV); rumoresa TI00aTBHOTO TMOTETUICHUS

KJIMMaTa; MapHUKOBBINA 3 PeKT. YTonapHas KUCIOTa U €€ COJIM, UuX (PU3HUYECKHUe U



XUMHUYECKUE CBOKCTBA, IMOJYYEHUE W NpUMeHeHue. KauecTBeHHasl peakius Ha
KapOoHaT-uoHbel.  Mcnonb3oBanue  kapOOHaTOB B OBITY,  MEIULMHE,

IMIPOMBIINIJIICHHOCTH U CCJIIbCKOM XO3SMCTBE.

[lepBoHavyayibHbIE TOHATUA OO0 OpPraHWYecKHX BEIIeCTBaX Kak o
COCUHEHMSIX yriepoAa (MeTaH, 3TaH, J3TWUJIEH, AalleTUJIEH, 3TaHOJI, TJUIEpPUH,
yKCycHasg kuciora). Mx cocraB u xumuueckoe crpoenue. Ilonsatue o
OMOJIOTMYECKH BaXKHBIX BEILECTBAX: KHUpax, OeNKax, yriaeBoJax — U UX pOJId B
KU3HHM 4YeloBeka. MarepuanbHOE€ €IUHCTBO OPraHWYECKHX M HEOPraHUYECKHX

COCIMHEHNM.

Kpemuuii, ero @usnueckne W XUMHUYECKHE CBOMCTBA, IOJIY4YEHUE H
npuMeHenue. CoenuHeHHs KpeMHHs B mpupoje. OOmiue mpeacTaBlIeHHs 00
okcune kpeMHusI(IV) u xpemHueBoit kuciaore. CHIMKAThI, UX HCIIOJIb30BaHUE B
OBITy, MEIWIIMHE, TPOMBIIUICHHOCTH. BaKHEHIHe CTPOWTENbHBIE MaTePHUAIbI:
KepaMHuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobimemsl Oe3omacHOro

HCIIOJIb30BaHUS CTPOUTCIIbHBIX MaTCPHUAJIOB B HOBCGHHCBHOﬁ ZKHN3HU.

XVMMHUYECKHI IKCTIEPUMEHT: U3y4eHHEe 00pa3IioB HEOPTraHUYECKUX BEIECTB,
CBOMCTB COJISTHOM KUCJIOTHI; TPOBEJCHNE KAUYECTBEHHBIX PEAKIIUN Ha XJIOPU]I-UOHBI
¥ HaOJIOJICHUE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTpaXKaromue PU3ndecKue u
XUMUYECKHUE CBOMCTBA TAJIOTCHOB M UX COCIWHEHUN (BO3MOXKHO HCIIOIH30BAaHUE
BHUJICOMATEPUAJIOB); O3HAKOMJICHHE C oOpasllaMu XJIOPUIOB (TaJIOT€HUIOB);
O3HAKOMJICHUE C 00pa3liaMH CEephl U €€ COeTUHEHUSIMU (BO3MOXKHO HCTIOJIE30BAHHE
BHUJICOMATEPUAIIOB); HAOIIOJIEHHUE Mpoliecca OOYyTIMBaHUS caxapa MoJl JIeUCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI; M3YYEHHE XUMHYECKHX CBOMCTB
pa30aBlIeHHOM CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cyabdar-
WOH W HaOJIOJICHUE MpU3HaKa €€ MPOTEKaHUs; O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3zora, ¢ochopa W HUX COCAUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBHIX U (HOChHOPHBIX YAOOPEHUIl; MOoTyUueHune,
coOuMpaHue, pacrno3HaBaHME U M3YyUYECHHE CBOMCTB aMMHaka; IMPOBEJICHHE

KauyeCTBEHHBIX PEAKIMi Ha MOH aMMOHHS U (ocaT-uOH U W3yYCHHE NMPU3HAKOB



UX TIPOTEKaHWs, B3aAUMOJAECHUCTBUE KOHIICHTPUPOBAHHOM Aa30THOM KHUCIOTHI C
MeIpI0  (BO3MOYKHO HCIOJB30BAHHE BHJIEOMATEpPUANIOB); HW3YYEHUE MOJEIEH
KPUCTAIUIMYECKUX pEmIETOK aiMasa, rpaduta, (¢yjuiepeHa; O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOrasa; MoJydyeHue, coOupaHue, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YIJIEKHUCIIOTO ra3a; MPOBEACHNUE KAUECTBEHHBIX PEaKlMil Ha KapOOHAT- U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB HUX MPOTEKAaHWsA; O3HAKOMIICHHE C
IPOAYKLIMEH CHJIMKAaTHOM IPOMBINUICHHOCTH; PpEIICHUE 3KCIEPUMEHTAIbHBIX

3a7a4 o teMe «BakHelnme HeMeTaJuIbl 1 UX COSIUHECHUI.
MeTaJsIbI M UX COeINHEHUS

OOmiasi xapakTepuUCTHKa XHWMHUYECKUX JJEMEHTOB — METauIOB Ha
OCHOBAHMHM MX MOJIOKEHHU B [lepuonnueckoi cucreMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa u crpoeHnst arToMoB. CTpoeHHE MeTAIUIOB. MeTalnyeckas CBSI3b
U METAIMYECKas KPUCTAUINYECKAs] PEIMIETKA. OJIEKTPOXUMHUYECKUN Pl
HanpspKeHU metan- jJoB. dusnyeckre 1 XMMUYecKrue CBOMCTBAa MeTaiioB. O0me
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
criocoObl 3auMThl UX OT Koppo3uu. CruiaBel (CTaslb, YYTYH, JIOPaJIOMUHUH,

OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsle MeTAIUIBL: MMOJIOXKEHUE B [lepuoanueckon cucteMe XUMUYECKUX
anemenToB Jl. . MenaeneeBa; CTpOEHUE X aTOMOB; Ha- XOXKJIECHHUE B IPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUJIbI U
TUAPOKCUIBI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX

COEJIMHEHUMH.

IllenouyHO3eMENIBbHBICE METAJIbl MarHuii W KaJbLMM: IIOJOXKCHHE B
[Ieprnonnueckoit cucreMe xumudeckux snemeHToB J[. M. MenneneeBa; ctpoeHue
MX aTOMOB; HaXOXJeHHE B npupojie. Puznueckre 1 XuMUIECKUE CBOVCTBA MarHus
U Kanpuuda. Baxdeiiue coeauHeHUs Kaiblus (OKCUJI, THUIPOKCHA, COJIH).

XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



AmomuHni: mnonoxenue B Ilepuogmyeckon  cUCTEME  XHUMHYECKHX
sanemeHnToB JI. WM. MeHueneeBa; CTpoeHHE aroma; HAXO0XACHUE B NPUPOJE.
duzryeckre 1 XMMUYECKUE CBOMCTBA allfOMUHUS. AMGOTEpHBIE CBOWCTBA OKCUA

H TUAPOKCHIa aJIFOMHUHUA.

XKeneso: nonoxenue B [lepnoauueckoil cuCTEME XUMUYECKUX JIEMEHTOB /.
N. MeHnneneeBa; CTpOGHHME aroMma; HAxXOXKJICHHE B mnpupone. dusznueckne u
XMMHUYECKHUE CBOWcTBa jxeneza. Oxcuapl, ruapokcuabsl u conu xkenesa(ll) u

xenesa(l1l), ux cocras, CBOIICTBA U MOTYyUYCHHUE.

XVMMHUUYECKUI SKCIEPUMEHT: O3HAKOMJICHHE C oOpasllaMM MeTaj- JIOB U
CIUTABOB, WX (U3NYECKHUMH CBONCTBAMH, W3YYCHHE PE3YJIbTA0B KOPPO3HUH
METauioB  (BO3MOXHO  HCIIOJNIB30BAHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEU
B3aMMOJICUCTBUS OKCHJIA KAJIBIMS U HATPHUS C BOJIOM (BO3MOXHO HMCIOJIb30BaHHE
BUJICOMATEPHAJIOB); HUCCIEIOBAHUE CBOWCTB KECTKOW BOMABI; MpPOIECCa TOPEHUS
Kese3a B KUCIIO- Pojie (BO3MOXKHO MCIOJIb30BAaHUE BHUIEOMATEPUAIIOB); IPU3HAKOB
MPOTEKaHUSI KAYCCTBEHHBIX PEAKIMH HAa WOHBI (MarHUs, KajbIUs, AJFOMUHUS,
uunka, xeneza(ll) u xenesza(lll), meau(ll)); nabmoneHne U onMcaHue MPOILIECCOB
OKpalllMBaHUs TUIAMEHW HWOHAMHM HaTpus, Kaaus U Kaiublusgd (BO3MOXKHO
UCTIONb30BAaHUE  BUJCOMATEPHANIOB); HCCIeAOBaHHE aM(OTEpHBIX  CBOWCTB
THAPOKCUA ATIOMUHUS M TUIPOKCHAA IMHKA; PEHICHHE JKCIEePUMEHTATBHBIX

3az1a4 o teMe «BakHele MeTayuibl U UX COSIUHEHUS.
XuMHS M OKPYXKAKOLIAS Cpeaa

HoBeie wmarepuansl u TexHOJOruMu. BemectBa W marepuayibl B TMO-
BCEJIHEBHOM J>KM3HU 4YEJIOBEKa. XUMHS W 3]I0pOBbe. be3omacHoe MCIOJIb30BaHUE
BEIIECTB U XUMHYECKUX peakiuil B ObITy. [lepBas momolp mpu XUMHUYECKHUX
oXorax W oTpaBiieHUsAX. OCHOBBI JIKOJOTMYECKOM TI'PaMOTHOCTH. XHMHUUYECKOE
3arpsA3HEHUE OKpYKaromeh cpeapl (mpeaenbHas IOMYyCTUMAas KOHIIEHTpalus

BemecTB — [1JIK). Posib XxumMuu B perieHuu SKOJOTHUECKUX TTPOOIIEM.



[IpuponHble UCTOYHUKHU YTIEBOJOPOAOB (Yroiib, IPUPOIHBIA ra3, HedTh),

IPOAYKTHI UX TIEpepaboTKH, UX POJIb B OBITY M MPOMBIIIIEHHOCTH.

XUMUYECKUH SKCIIEPUMEHT: HU3y4eHHE O00pa3lloB MaTepuayioB (CTEKJIO,

CIlIaBbl MCTAJJIOB, ITOJIMMCPHBIC MaTepI/IaJIBI).
Me)l(l'[peIlMeTH])Ie CBA3HU

Peaﬂmauym MCIKIIPCAMCTHBIX CBSI3EH IIpyu HU3Y4YCHHUU XHUMHU B 9 kmacce
OCYHICCTBICTCA 4YCPC3 HCIIOJIB30BAHUC KaK O6HII/IX CCTCCTBCHHO-HAYYHBIX
HOHHTHﬁ, TakK U HOHHTHﬁ, ABJLAIOIMUXCA CUCTCMHBIMHA JIA OTACIBHBIX IIPCAMCTOB

CCTCCTBCHHO-HAYYHOI'O IINKJIA.

OO61mue ecTecTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (hakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukaius, MNepUOaUY HOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, HM3MEPEHUE, MOJICb, SBJICHUE, MAPHUKOBBIN
addekr, TexHoyorus, MaTepuaiabl. DU3MKa: MaTEpHsi, aTOM, DJICKTPOH, MPOTOH,
HEUTPOH, MOH, HYKJIUJ, U30TONbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JICKTPUUECKUN
3apsii, TPOBOJAHUKH, TOTYIPOBOIHUKH, IUAJICKTPHKH, (DOTOAIEMEHT, BEIIECTBO,
Teno, o0bEM, arperaTHoe COCTOSIHHME BEIECTBA, a3, PacTBOpP, PaCTBOPUMOCTb,
KpUCTAJUTMYECKasi pemi€Tka, CIiaBbl, (U3UYECKUE BEIUYUHBI,  €IUHUIIBI

U3MEPEHUSA, KOCMUYECKOE MPOCTPAHCTBO, TIaHETHI, 3BE€3/1b1, COJHIIE.

buonorusa: ¢orocuntes, apixanue, O6uocdepa, d3KOCHCTEMa, MUHEPAILHBIC

yz[06peHH>1, MHUKPOIJICMCHTBI, MAKPO3JICMCHTEI, ITMTA TCIBHBIC BCIICCTBA.

I'eorpadusi: armocdepa, rtuapocdepa, MHUHEpaIbl, TOPHBIE TOPOJIHI,

IMOJIC3HBIC NCKOIIA€CMBIC, TOIIIINBO, BOAHBIC PCCYPCHI.

INIJTAHUPYEMBbIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
HPEIMETA «XUMHA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA



I/I3yquHe XUMHHU B OCHOBHOM HIKOJIC HaIrpaBJICHO Ha  OJOCTHMIKXCHHC
06y‘-IaIOIHI/IMI/IC$I JIMYHOCTHBIX, MCTAIIPCIMCTHBIX MW IPCAMCTHBIX PE3YJIbTATOB

OCBOCHMH y‘{€6HOI‘O nmpcameTa.
JINYHOCTHBIE pe3yJabTaTbI

JIMYHOCTHBIE PE3yJbTATBl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOILIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHUsT XMMHUU B E€IUHCTBE y4yeOHOU U
BOCIUTATEIbHON edaTeabHOCTH OpraHu3aliy B COOTBETCTBUU € TPAAULIMOHHBIMU
POCCHUMCKMMHU COLUMOKYJBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
IOPUHATBIMU B OOIIECTBE MpaBWJIAMM W HOPMaMHu IOBEJIEHHUS U CHOCOOCTBYIOT

nponeccaM CaMOIIO3HAHUA, CaMOPA3BUTHUA U COOUAIN3alH 06yqa}oumxc;1.
JIM4HOCTHBIC PE3YIIbTATHI OTPAXAIOT C(bOpMHpOBaHHOCTB, B TOM 4YHUCJIC B HaCTH:
HampuomuquKoeo socnumaHuA

1) HEHHOCTHOTO OTHOIIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAay4YHOMY HAacCJIEMI0, ITOHMMAaHWs 3HA4YECHHMS XHMHYECKOW HAayKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIIAJETh AOCTOBEPHON MH(pOpManuend o
MEPENOBBIX JOCTHUKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMHH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U 00IIECTBA;
I pasxcoanckozo éocnumanus

2) mpeAcCTaBiIEHUS O COUMAIBHBIX HOpPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-MCCIEAOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATEIbHOCTH; TOTOBHOCTH K Pa3HO- OOpa3HOW COBMECTHOM AESTENbHOCTU MpHU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7a4, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JIJaHNN YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TpolEecce JTOW Y4eOHOH JesATeNbHOCTH; TOTOBHOCTH
OLICHUBATh CBO€ TMOBEAEHHWE M IIOCTYNKM CBOMX TOBAPUILEH C ITO3HUIUHU

HPAaBCTBCHHBLIX H IIPABOBLIX HOPM C y‘IéTOM OCO3HaHUA HOCJIC,ZICTBI’IfI ITOCTYIIKOB,



HeHHOC'mM HA)Y4YHO20 NO3HAHUA

3) MUPOBO33PEHYECKUX TMPEACTaBICHUI O BEHIECTBE M XUMHUYECKOM pEeaKIuwu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM W COCTABJISIOIINX
OCHOBY JJI1 TIOHMMaHUsl CYIIHOCTH Hay4YHON KapTUHBI MHUPA; MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS MPHUPOIBI, B3aUMOCBS3SIX YEJIOBEKa C

MIPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

4) ITO3HABATCJIbHBIX MOTHWBOB, HAIIPABJICHHBIX Ha IIOJIYYCHHUC HOBBIX 3HAaHUU II0

XUMUH, HEOOXOIUMBIX ISl 0ObSICHEHUS HAOJI0Ja€MBbIX MPOIECCOB U SIBJICHUN;

5) nmo3HaBaTeIbHOM, UHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYphl, B TOM YHUCJIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C Y4eOHBIMU TEKCTaMH, CIPABOYHOM
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMAIMOHHBIX

TEXHOJIOTHI;

6) uHTepeca K OOYYEHHMIO M TO3HAHUIO, JIOOO3HATEIBHOCTH, TOTOBHOCTH H
CIOCOOHOCTH K  CcamMoO0pa3oBaHUIO, MPOEKTHOM M HCCIEAOBATENIbCKOU
JeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B

JlabHEHIIEeM;
Dopmuposanus Kyivmypsl 300P08bs

7) 0CO3HaHU LICHHOCTH JKW3HHU, OTBETCTBEHHOT'O OTHOILEHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKHM Ha 370pOBbIM 00pa3 »KU3HU, OCO3HAHMS IOCIEICTBUN U HENPUATHSA
BpEAHBIX NPHUBBIUEK (YyHOTpEOJEHHS  aJIKOroJis, HApKOTUKOB, KypeHHs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBUJI OE30MacHOCTH TPU  OOpaIIeHUu C

XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;
Tpyooeoeo eocnumanus

8) uHTEepeca K MPaKTUYECKOMY M3YUYEHHIO TTpodeccuil U TpyJa pa3IudyHOro poja,
YBAKEHUE K TPYLYy M PE3yJbTaTaM TPYIOBOW AEATEIBHOCTH, B TOM YHUCJIE HaA
OCHOBE MPUMEHEHHUs NPEIMETHbIX 3HAaHUW MO XHMHH, OCO3HAHHOTO BbIOOpa

WHIMBHUIYAIbHON TPACKTOPUH MPOJOIKEHHSI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX



MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U OTPEOHOCTEI;
yCTeHOW po(eCCUOHATFHON IEATEIBHOCTH U PAa3BUTHUA HEOOXOAUMBIX YMEHUH;

IOTOBHOCTDL aJaIlITUPOBATLCS B HpO(bGCCHOHaHBHOﬁ cpeac,
IKon02U1UecKk020 80CNUMAHUS

9) 3KO0JIOrHYECKH LENECO00Pa3HOr0 OTHOLIEHUS K MPUPOJE KaK HCTOYHUKY KU3HU
Ha 3emMje, OCHOBE €€ CyIIECTBOBaHMs, IMOHUMaHHUS LEHHOCTH 3J0pPOBOIO U
Oe3omacHoro o0pa3a JKW3HH, OTBETCTBEHHOI'O OTHOLICHHS K COOCTBEHHOMY
buznyecKOMy M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHHS IIEHHOCTH COOIIOCHHUS
paBuJI O€30MACHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMMU, a TAKXKE B CUTYyallHsIX,

YIPOXKAOIINX 3I0POBbIO U )KU3HU JIOEH;

10) cnocoOHOCTH NMPUMEHSATH 3HAHUS, MOJydyaeMble NPU U3YyYEHUU XUMHH, JJIS
pelmeHns 3a1ad, CBSI3aHHBIX C OKPYXKAIOIIEH IPU- POJHOW CPENIOM, MOBBIIICHHUS
YPOBHSL ~ DKOJIOTUYECKOW  KYyJIbTYypbl, OCO3HaHHS TJI00AJIbHOIO  XapakTepa

9KOJOIN4YCCKHUX HpO6J’ICM 141 HYTeﬁ HUX pCHICHUA ITOCPCACTBOM MCTOA0OB XMMHUHU,

11) DBKOJOrMYECKOTO  MBILIUJICHUS, YMEHHS  PYKOBOACTBOBATHCS UM B

MMO3HABATEIbHOW, KOMMYHUKATUBHON U COIMAIIBHOM MPAKTHUKE.
MeTtanpeaMeTHbIe pe3yJbTaThbl

B cocraBe MeranpeIMETHBIX peE3yJIbTAaTOB BBIICISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUSI OOIEHAYYHBbIE TOHSATUS (3a- KOH, Teopus,
NPUHIUI, TUNoTe3a, (PakT, cucTeMa, MPOLEecC, SKCHEPUMEHT W Jp.), KOTOpbIE
WCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAay4YHOW KapTHHE MHUpa, U YHUBEpCaAIbHbIC YUeOHbIE NeHCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBHIE O0OECTIEeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYILIECTBICHUIO Y4YEOHOU

JACATCIBbHOCTH.



MeTtanpeameTHble pe3yabTaThl OCBOCHHS 00pa30BaTEIbHON MPOrpaMMBI 110
XUMHH OTPAKAIOT OBJAJCHUE YHUBEPCAIBHBIMU ITI03HABATEIIbHBIMH JICUCTBUSMU, B

TOM 4YHCJIC:
baszosvimu nocuueckumu oeticmausmu

1) yMeHHeM HCIOJIb30BaTh MPUEMBI JIOTHUECKOTO  MBINUIEHHS MPU OCBOEHUU
3HAHUU: PacKpbIBaTh CMBICI XUMHUYECKHX IMOHATHH (BBLACNATH UX XapaKTEpPHbIE
IPU3HAKU, YCTAHABIIMBATh B3aUMOCBS3b C JAPYTMMHU MOHSATUSMHU), UCIOJIB30BaTh
NOHATHUS 1151 OOBSICHEHUS OTAENbHBIX (PAKTOB M SIBJICHUI; BEIOUpPATh OCHOBAaHUSA U
KpUTEpUU ISl KJIaCCU(UKALNUNA XUMUYECKUX BEIIECTB M XUMHUYECKHUX pEeaKlui;
yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXAY OOBEKTaMU HU3YUYECHUS;
CTPOUTD JIOTUYECKUE PACCYKJIECHUS (MHAYKTUBHBIE, I€TyKTUBHbIC, [0 aHAJIOTUN);

JCJIaThb BBIBOJBI M 3aKJIFOYCHUI,

2) yMEHHEM TMpPHUMEHSATH B IIpPOIlECCe TMO3HAHUA TOHATHS (IIPEIMETHbIE U
MeTarpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBEIBATh MTMPOKO MMPUMEHSIEMBIE B XUMHUW MOJICITBHBIC TIPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTAa), XUMHUueckas ¢opMmyna W ypaBHEHHUE
XUMHUYECKON peakini — TP PEIICHUH Y4eOHO-TTO3HABATEIBHBIX 33/1a4; ¢ YIETOM
ATUX MOJIETBHBIX TPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKK U3YYaeMBbIX OOBEKTOB — XHUMHYECKUX BEIIECTB U XHUMHUYECKHX
pEaKInii; BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUIMHHO-CIICJICTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUaeMbIX IMPOIEcCaxX U SBICHUSX; MPEJiaraTh KPUTEPUU IS
BBISIBJICHUS OTUX 3aKOHOMEPHOCTEH W MPOTUBOPEUYHI; CaMOCTOSATEIHLHO BBIOUPATh
crioco0 perieHus yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMUS,
BBIOMpATh HauOoJiee TOAXOMSIIUNA C Y4ETOM CaMOCTOATEIHLHO BBIICICHHBIX

KpUTEPHUEB);

bazosvimu uccnedosamenvckumu oeticmsusmu



3) YMCHHCM MHCIIOJIb30BATh IMOCTABJIICHHBLIC BOIIPOCHI B KAa4YCCTBC HMHCTPYMCHTA
IIO3HaHHdA, a TaKXKC B KadCCTBC OCHOBBLI [JIA (1)0pMI/Ip0BaHI/I$I Ir'uroTe3bl II0

IIPOBCPKC IIPABUJIBHOCTH BBICKA3bIBACMBIX CY)KI[CHI/II\/'I;

4) mpuoOpeTeHUE OmbITa 1O IUIAHUPOBAHHWIO, OPTaHU3AIMU M MPO- BEIACHUIO
YUEHUYECKUX DSKCIEpPUMEHTOB: YMEHHE HaOmoJaTh 3a XO- JOM IIpolecca,
CaMOCTOSITENIbHO NMPOTHO3UPOBATH €r0 pe3yibTar, (POpMyIupoBaTh 00OOIIEHUS U
BBIBOJIBI T10 PE3YyJIbTaTaM IIPOBENEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATH OTUET

O MpojieaHHOoM padboTe;
Pabomoti ¢ ungpopmayueti

5) ymeHueM BbIOMpaTh, aHAIM3UPOBATh M HMHTEPIPETHPOBATH WH- (HOpPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MpeACTaBICHUS, MOIYyYaeMyl0 U3 pa3HbIX UCTOUYHUKOB
(HayyHO-TIONyJIApHAsg JUTEpaTypa XUMHUYECKOIO COAEpP’KaHUSA, CIPaBOYHbIC
nocobust, pecypcsl MHTepHe- Ta); KPUTHUYECKHU OLIEHMBATh NPOTUBOPEUUBYIO U

HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

6) YMEHHEM MPUMEHSTh Pa3IMYHbIE METO/bl M 3aMpPOChl TIPU TIO0- UCKE U OTOOpE
uH(QOpPMAIMU W COOTBETCTBYIONINX JAHHBIX, HEOOXOIUMBIX IJIs BBITOJTHEHUS
y49eOHBIX W TMO3HABATEIBHBIX 3a7a4 OMPEICIEHHOTO THIIA; TPUOOPETEHUE OMBITA B
0o0JaCTH  MCMOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CHCTEM;
CaMOCTOATEILHO BHIOMPATh ONTUMANTBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaudl He- CIIOKHBIMH CXEMaMH, JuarpaMMaMH,

npyrumu popmamu rpaduKi ¥ KX KOMOMHAIIUSAMY;

7) yMeEHHEeM HCMOJb30BaTh U aHAJIM3UPOBATh B Ipolecce YydyeOHOW U
HCCIIEIOBATENbCKOM IeATEILHOCTH MH(POPMALNIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTa HA COCTOSIHHE OKPYXKAKOWIEH MPUPOIHOU

CpeIbl;

YHueepcaﬂbelmu KOMMYHUKAMUBHbIMU oeticmeusmu



8) yMeHueM 3a7aBaTh BONPOCH (B XOJ€ AUAJIOTa W/WIH JUCKYCCUU) MO CYLIECTBY
oOcyxmaemMol TeMbl, (OPMyIUpPOBATH CBOM TPEIIOKEHUS OTHOCHUTEIHHO

BBIITOJIHCHU S HpeﬂHO)I(eHHOﬁ 3aJa4n,

9) nmpuoOpeTeHre OmbITa MPE3CHTAIMN PE3yJbTATOB BBITIOJHEHUS XHUMHYECKOTO
AKCIIepUMEHTa (J1Ta0OpaTOPHOrO OMBITA, Ja0OPATOPHON PabOTHI MO UCCIIEIOBAHUIO

CBOMCTB BEIIECTB, Y4EOHOTO IIPOCKTA);

10) 3aUHTCPCCOBAHHOCTh B COBMECTHOMU CO CBCPCTHUKaAMU II03HABATECILHOU U
HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTU IIpU PCIICHUKW BO3HHKAIOIIUX HpO6J'IeM Ha
OCHOBC y‘IéTa O6HII/IX HHTCPCCOB U COIJIACOBAHMUA HOSI/IIII/Iﬁ (O6CY)KII€HI/I5{, oOMeH
MHCHUAMH, «MO3IOBbIC WITYpMbD», KOOPpAWMHALINA COBMCCTHBIX HeﬁCTBHﬁ,

OTIpeJIeIICHUE KPUTEPUEB 10 OIICHKE KaueCTBA BBHITIOJIHEHHON paboThI U JIp.);
Yuusepcanonvivu pecynamusnvimu oeucmeuimu

1) yMmMeHHEeM CaMOCTOSATEIbHO OMNPENENATh LEAH JEATEIbHOCTH, IIAHUPOBATH,
OCYIIECTBISATh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeTbHOCTh, BBIOUpaTh Harbosnee 3pheKTUBHBIC CITOCOOBI pelieHUs] yUeOHbIX U
MO3HABATENIBHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISTh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA AJITOPUTM  JIEVCTBUA TPH BBINOJHEHUM 33JaHAA C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIMSIX;

OLCHHUBATb COOTBCTCTBUC IMOJIYUCHHOI'O pC3yJibTaTa 3a- SIBJICHHOM Oeau,

2) YMCHHCM HCIIOJIb30BATh W AHAJIM3UPOBATH KOHTCKCTBI, IIPCJIAracMbIiC B

YCIIOBUH 3aIaHUM.
IIpeameTHbIe pe3ybTaThl

B cocraBe mnpenMeTHBIX pe3yJbTaTOB 10 OCBOEHHUIO 0053aTEIBHOTO
CoJlepKaHMs, YCTAaHOBJIEHHOTO JaHHOM mpuMepHOM paboyeil mporpaMMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI

NeucTBUN, crenuduueckue s MpeAMeT- HOW  ob0macth  «XUMHUS», BUIBI



ACATCIBbHOCTH 10 IMOJIYUYCHHUTIO HOBOTI'O 3HaHHA, €ro HHTCPIPCTAIINHN,

HpeO6pa30BaHI/IIO H IIPUMCHCHHWIO B PA3JIMYHBIX y‘—Ie6HBIX M HOBBIX CUTYyallUAX.

[IpeameTHbIE pe3yabTaThl MPEICTABIECHBI IO ToAaM OOYYEHHUS U OTPAKAIOT

c(hOPMHPOBAHHOCTH Y 00YUAIOMIUXCS CICTYIONTUX YMEHUN:
8 KJIACC

1) packpvieamb cmbici OCHOBHBIX XHMHUYCCKHUX IIOHSATHH: aTOM, MOJIEKYyJa,
XAMUYECKUU  3JIEMEHT, TMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOMHAsT W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHUTEJIbHAs aTOMHas |
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIESCTBA, MOJb, MOJISIPHAS Macca, MaccoBas
JIOJIsl XUMUYECKOTO AJIEMEHTa B COCAMHEHUU, MOJIIPHBIA 00BbEM, OKCHJI, KUCTIOTA,
OCHOBAHHE, COJIb, JJICKTPOOTPUIATEIBHOCTb, CTEIICHb OKHCJICHUS, XUMHUYECKAs
peakius, KiaccuuKalus peakiuii: peakiiui COCAUHEHUS, PEAKIIUU Pa3JIOKEHNUS,
peakIuy 3aMelleHus, peakIuu 00- MEHa, 2K30- U JHIOTEPMHUUYCCKHE PEaAKIIUH;
TEIUIOBOM A(PheKT peakuuu; sapo aToma, JICKTPOHHBIM CJIOM aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, TMOJSIpHAsS U HEMOJsIpHAas
KOBAJICHTHAsI CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MacCOBas JOJIS

BelecTBa (IIPOLICHTHAsI KOHIICHTpAIUsI) B pacTBOPE;

2) unnoCcmpuposéams B3aUMOCBS3b OCHOBHBIX XMMHUYCCKHX MOHATHH (cM. M. 1) u

IPHUMCHSATH 3THU IMOHATHUSA ITPHU OIMMCAHHUU BCIICCTB U UX npeBpameHm”I;

3) ucnonvb306ames XUMUYECKYIO CUMBOJIMKY JJISi COCTaBJICHUST (DOPMYJT BELIECTB U

YPaBHEHUM XUMUUYECKUX PEAKLINM;

4) onpedensimb BAJICHTHOCTh aTOMOB 3JICMCHTOB B OWHAPHBIX COCIAUHCHHUSIX;
CTEMICHb OKHWCJICHUSI DJIEMEHTOB B OWHAPHBIX COEAUWHEHMSIX; MPUHAICKHOCTh
BEIIIECTB K OMNPEACIIEHHOMY KJIacCy COSAMHEHHUH Mo (popmynaM; BUI XUMUYECKON

CBiA3U (KOBaJ'IeHTHaH 1 UOH- Haﬂ) B HCOPIraHNMYCCKUX COCAMHCHUAX

5) packpvieams cmoicn  Tlepmommdeckoro 3akonHa JI. WM. Menngeneesa:

ACMOHCTPpHUPOBATH ITIOHUMAHUNEC HCpHOI{H‘lCCKOﬁ 3aBUCHUMOCTHU CBOMCTB



XMMHUYECKHUX 3JIEMEHTOB OT MX MoJjiokeHus B [lepuoanueckoit cucreme; 3aKOHOB
COXPAaHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
yYeHHMsI, 3aKOHAa ABOTraJpo; ONMUCHIBATh M XapaKTEepPU30BaTh TaOIUYHYIO (GOpMy
[leproanueckoit cucTeMbl XUMHUUECKUX DJIEMEHTOB: Pa3inyaTh MOHITHS «TJaBHAs
noArpynmna (A-rpymnmna)» u «mnobdounas noAarpynmna (b-rpynmna)y», manasie 1 60JbIINe
NEpPUOJIbI; COOTHOCUTH  OOO3HA4YEHUs, KOTOpbIE HUMEIOTCS B TabiuIe
«Ilepuonnueckas cucrema xumuueckux osnemeHtoB J[. WM. MenneneeBa» ¢
YUCJIIOBBIMU  XapaKTEPUCTHUKAMU CTPOCHMSI aTOMOB XHMHUYECKHX DSJEMEHTOB
(cocTtaB W 3apsAn sapa, oOImIee YHCIO JJIEKTPOHOB M PACHpeleleHHE HX II0

AIIEKTPOHHBIM CIIOSIM);

6) maccuqbuuupoeamb XUMHUUYCCKHUEC JBJICMCHTBI, HCOPTaHWMYCCKUC BCIICCTBA,
XUMHNYCCKUC PCAKITNHN (HO qUCIY U COCTaBy YUACTBYIOIIUX B pCaKINH BCIICCTB, I10

TermnoBoMy 3PQPeKTy);

7) xapaxmepuzoeéamv (ONHKCHIBATh) OOIIME XUMHUYCCKHE CBONCTBA BEIICCTB
pa3TUYHBIX KJIACCOB, TIOJATBEPXkAas OIHUCAHWE TMPUMEpPaMU MOJICKYJISIPHBIX

YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINN;

8) NPOcHO3UpOo6ambs CBOMCTBaA BE€IICCTB B 3aBHUCHMOCTH OT HMX Ka4C€CTBCHHOI'O
CoCTaBa, BO3MOKHOCTH IIPOTCKAHUA XHMHUYCCKHX npeBpameHHﬁ B Pa3IMYHBIX

YCIIOBUSIX;

9) 6blyucasIMb OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIDHYIO MacChl BEIICCTB;
MacCOBYIO JOJK XUMHUYECKOIO 3JIEMEHTa IO (HOpPMYJE€ COEIUHEHUS; MACCOBYIO
JIOJII0 BELIEeCTBA B PacTBOPE; IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKOU

peakuuu;

10) npumenssimv OCHOBHBIC OIEPALMH MBICIIUTEIBHON JACATCILHOCTH — aHAJIA3 U
CHUHTE3, CpaBHEHHE, 0000IIECHNE, CHCTEMAaTH3aIlnI0, KIACCU(HUKAIINIO, BBISIBJICHUC
MPUYUHHO-CJICACTBCHHBIX CBSI3€M — JUIS HW3YYCHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEAKIHi; €CTEeCTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS — HAOIOACHHUE,

U3MEpEeHUe, MOICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICIICHHBIN);



11) credosams mpaBWIIaM TOJB30BaHUSI XMMHUYECKOW TOCYJOW M J1a00OpaTOPHBIM
00Opy/IOBaHUEM, a TaKKe MpaBHiiaM OOpallleHHUs C BEUIECTBAMH B COOTBETCTBUH
C UWHCTPYKIMSIMU II0 BBINOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB IO
MOJIYYCHUIO W COOMpaHUIO Ta3000pa3HBIX BEIMICCTB (BOIOpOJA M KHCIOPO.A),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEICIEHHONM MAaCCOBOW JIOJIEW PACTBOPEHHOTO
BCILIECTBA; IUIAHUPOBATb © MPOBOAUTH XUMHUYECKHE DKCIEPUMEHTBHI IO
pacno3HaBaHHUIO PACTBOPOB IEJIOYEH W KHUCIOT C MOMOIIBI HHAMKATOPOB

(;rakmyc, dheHondTaenH, METUIOPAHXK U JIp.).
9 KUIACC

1) packpvieams CMBICT OCHOBHBIX XUMHUYECKUX TOHSATHA: XUMUYECCKUN JJIEMEHT,
aTOM, MOJIEKYJa, UOH, KaTHOH, aHHMOH, IPOCTOE BEILECTBO, CIOKHOE BEILECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKHUCIICHMS, XHMHYECKas
peakiysl, XMMUYECKasl CBSI3b, TEIJIOBOM 3(PPEKT peakinu, MOJb, MOJSIPHBIN 00BEM,
pacTBOpP; AJIEKTPOJUTHL, HEDJIEKTPOJIMTHI, JJIEKTPOJUTUYECKAs JIUCCOLUALNS,
peaklMi MOHHOTO OOMEHa, KaTalnu3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMBbIe peakuuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEbHbBIE peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBJEHUE, aJUIOTPONUS,
aM(OTepHOCTh, XHWMHUYECKasi CBS3b (KOBAJEHTHAasl, HWOHHAs, METaJUInyecKas),
KpUCTaJUIMYECKasl PEeIIETKa, KOPPO3Us METAIIOB, CIUIaBbl; CKOPOCTh XUMHUYECKON

peakuuu, npeaenbHo ponyctumas konuentparus (1K) Bemectna;

2) unmoCmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHH (cM. 1. 1) u

IPHUMCHSATH 3THU IMOHATHUSA ITPHU OINMKMCAHHUHN BCIICCTB U UX npeBpameHm?I;

3) ucnonvb306ames XUMHUYECKYIO CUMBOJIMKY JIJISi COCTaBJICHUST (DOPMYJT BELIECTB U

YPaBHEHUM XUMUUYECKUX PEAKLINM;

4) onpedensimp BAJEHTHOCTh W CTENEHb OKUCJICHHS XHMHYECKHUX 3JCMEHTOB B
COEMHEHUAX PA3JIMYHOIO COCTaBa; MPUHAMNICKHOCTh BEHIECTB K OMPEACIEHHOMY
KJIACCy COENMHEHWH 10 ¢dopMysiaM; BHA XUMHYECKOW CBsI3M (KOBaJeHTHas,

HOHHAa, MCT&HHH‘I@CK&H) B HC- OpPraHMYCCKUX COCAMHCHHAX; 3apsa HOHaA IIO



XUMHUYECKON (hopmyIie; XapakTep cCpeAbl B BOJHBIX PAacTBOpPaX HEOPTaHUYECKUX

COEIMHEHUH, TUIT KPUCTAJUIMYECKON PEMIETKN KOHKPETHOTO BEIIECTBA;

5) packpvieamv cmoicn  llepuomnmueckoro 3akona JI. WM. MenngeneeBa u
JEMOHCTPHUPOBATh €0 MOHHMMAaHHWE: OIMMUCHIBATh M XapaKTEpU30BaTh TAOIMUHYIO
¢opmy Ileproanueckoit cucTeMbl XHUMHUYECKUX AJIEMEHTOB: pa3ivyaTh MOHSATHUS
«rnaBHas noArpymmna (A-rpymnmna)» u «mobouynas noarpynmna (b-rpynmna)», mansie u
Oonplllue MEpPUOABl; COOTHOCUTH  OOO3HAUEHUs, KOTOpbIE HMEKTCA B
NEPUOJIMYECKON TaONHIE, C YUCIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX DSJIEMEHTOB (COCTaB M 3apsAl sApa, oOlIee YHUCIO 3JIEKTPOHOB U
pacnpeeneHre uxX Mo 3JIEKTPOHHBIM CIIOSIM); OOBSACHATH OOIINE 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOICTB 3JIEMEHTOB U UX COCIMHEHUN B MPEENax MaJIbIX NEPUOOB

H I'NIaBHBIX IMOAT'PYVIIIL C y‘léTOM CTPOCHUS UX aTOMOB,

6) xnaccuguyuposamv XUMHUYECKUE DICMCHTBHI, HEOPTaHWYECKHE BEIICCTBA;
XUMHUYECKUE Peakiuu (10 YUCIy U COCTaBY YUACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TeIIOBOMY 3(P(deKTy, MO HU3ME HEHHUIO CTEMEeHEW OKHUCICHUS XHUMUYECKHUX

AJIEMEHTOB);

7) xapaxmepuszosams (ONUCBHIBATB) OOMIME W CHEHUPUICCKUE XHMHYCCKHC
CBOMCTBA MPOCTBIX W CIIOXKHBIX BEIIECTB, IMOJTBEPKIas OMHUCAHUE IMPUMEpPaMH

MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHNX XUMHYCCKHX peaKHI/Iﬁ;

8) cocmaensme ypaBHEHHUS SJIEKTPOIUTUICCKON AUCCOMUAIIMH KKCIIOT, IEI0YeH 1
COJICHM; TOJIHBIE W COKpalI€HHbIE YypaBHEHUS pe- aKIui HOHHOTO OOMEHa;
YPaBHEHUs PEAKIMK, TOATBEPKIAOIUX CYIIECTBOBAHUE TE€HETUYECKOW CBS3U

MCKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB,

9) packpviamb  CYHIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX  PEAKIIHA

moCpeaACTBOM COCTABJIICHUSA 3JICKTPOHHOI'O OajaHca dTHX peaKHHﬁ;

11) npoecnosupoéams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHUS,

BO3MOXHOCTHU IMPOTCKAHUA XUMHNYCCKHUX HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;



12) ewiuucasims OTHOCUTEILHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJNIO XMMHUYECKOTO 3JIEMEHTa MO (Gop- MyJlie COSAMHEHUS; MACCOBYIO
JIOJII0 BEIIECTBA B PacTBOPE; NPOBOAUTH PAacUEThl MO YPABHEHUID XUMHUYECKOU

peaKIuy;

13) crnedosams npaBUIaM IOJB30BAHKMS XUMHUYECKOH MOCYI0M M JJaOOpaTOPHBIM
00Opy/IOBaHUEM, a TaKKe MpaBHiiaM OOpallleHHUs C BEUIECTBAMH B COOTBETCTBUH
C MHCTPYKIMSAMH TIO BBHITIOJHEHHUIO JIA0OPAaTOPHBIX XHMHUYECKUX OIBITOB II0

MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIOTo ra3a);

14) nposooums peakiyu, MOATBEPIKAAIONINEC KAYSCTBEHHBIH COCTAB pa3IMYHBIX
BEILIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOpUJI- OpOMUJ-, MOAU]I-, KapOOHAT-,
docdar-, cunukar-, cyibdar-, THUIPOKCUI-UOHBI, KaTUOHbI AMMOHHS M HOHBI
M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAX HEOPTAaHUYECKUX
BEILIECTB; IMPUMEHITh OCHOBHBIE OIEPAIMU MBICIUTEIBHON NESITEIBHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHUE, OOOOIICHUE, CHUCTEMAaTU3AINIO, BBISBICHHE
MPUYUHHO-CJICACTBEHHBIX CBs3€d — JUIsi M3Yy4YeHUsT CBOWCTB BEHIECTB U
XUMHUUYECKUX PEaKIuii; eCTeCTBEHHO-HAYYHbIE METO/IbI MO3HAHUS — HAOJI0/ICHHE,

U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
HaumenoBanu KosamuecTBo yacos
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Paznea 1. IlepBoHayasibHbIe XMMUYECKHE MOHATHS

JuiekTpoHHBIE (M poBbIe) 00pa3oBaTe/bHbIE PecypPChl

Xumusa — . .
https://media.prosv.ru/content/item/reader/7896/ -
BaKHasA
ANIEKTPOHHBIN yueOHUK "Xumus.8 kiacc"
00J1aCcTh
https://content.edsoo.ru/lab/ - utepakTiBHBIC BUPTYaTbHbIC
€CTECTBO3HA
71a00paTOpHBIE U MPAKTUYECKUE PAOOTHI
HUA | .
1.1 6 0 2 https://marketplace.obr.nd.ru/library/lessons?by_groups=1&f
NMpaKTH4YecK . .
ilter_subject=5 -Xumus (3aHUMATEIbHBIC OIBITHI,
oM
QJICKTPOHHBLIC IIJIAKATBI U T€CTBI)
HeATeJbHOC .
https://school.oblakoz.ru/materials/496049 -tpeHaskep
™
"Oo6maxko 3HaHui. [Ikona". Xumus, 8 xnacc
qeJ0BeKa
1.2 Bemecrsa u 14 1 0 https://media.prosv.ru/content/item/reader/7896/ -




XUMHYIECCKHUE

peakuuu

AJICKTPOHHBIN yueOHHK "XumMus.8 kiacc'
https://content.edsoo.ru/lab/ - laTepakTHBHBIC BUPTYyallbHbIC
1abopaTOpHBIC U MPAKTUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&f
ilter_subject=5 -Xumwust (3aHEMATETHHBIC OITBITHI,
AJIEKTPOHHBIE TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep
"Oo6maxko 31anui. [Ikona". Xumus, 8 xnacc
https://www.yaklass.ru- sIKmacc — oGpa3oBaTeIbHbIH

MHTEPHET-PECypc

Hroro no paszneny
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Paszgen 2. BaxkHeiimue npeacTaBuTe/id HEOPraHUYECKUX BELIECTB

2.1

Bo3nyx.
Kucaopoa.
IMousiTue

00 oxcHIax

https://media.prosv.ru/content/item/reader/7896/ -
AJIEKTPOHHBIN yueOHUK "Xumus.8 kiacc"
https://content.edsoo.ru/lab/ - atepakTiBHBIC BUPTYaTbHEIC
1abopaToOpHbIE U MPAKTUYECKHE PAOOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&fil
ter_subject=5 -Xumus (3aHUMATEIIbHBIC OIBITHI, JJICKTPOHHBIC

MJIaKaThl U TECTHI)




https://school.oblakoz.ru/materials/496049 -rpeHasxep
"O6nako 3nanmi. [llkona". Xumus, 8 xirace
https://www.yaklass.ru- SIKimacc — oOpa3zoBaTebHBIH

UHTEPHET-pecypc

2.2

2.3

Boaxopoa.
IHousiTHE O
KHCJIOTAX U

COJIAX

KoanuecTBen
HbIE
OTHOIIICHHUSA B

XMMHH

https://media.prosv.ru/content/item/reader/7896/ -
ANIEKTPOHHBIN yueOHUK "Xumus.8 kiacc"
https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYyaTbHEIC
1abopaTOpHBIE U MPAKTUYECKHE PAOOThHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&fil
ter_subject=5 -Xumust (3aHUMaTEIbHBIC OIBITHI, SJICKTPOHHBIC
IJIaKaThl U TECTHI)

https://school.oblakoz.ru/materials/496049 -tpenaxep
"Oo6nako 3nanmi. [lkona". Xumus, 8 xiacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHbBIN
VHTEPHET-PECYPC
https://media.prosv.ru/content/item/reader/7896/ -
AJIEKTPOHHBIN yueOHUK "Xumus.8 kimacc"
https://content.edsoo.ru/lab/ - uTepakTHBHBIC BUPTYyaTbHBIC

1abopaTOpHBIE U MPAKTUYECKHE PAOOTHI




https://marketplace.obr.nd.ru/library/lessons?by_groups=1&fil
ter_subject=5 -Xumus (3aHUMATEIIbHBIC OIBITHI, YIEKTPOHHBIC
MJIaKaThl U TECTHI)

https://school.oblakoz.ru/materials/496049 -rpeHasxep
"Oo6mako 3nanui. [Ixona". Xumus, 8 kinacc
https://www.yaklass.ru- sIKmacc — oGpa3oBaTeIbHbIH

MHTEPHET-PECypc

https://media.prosv.ru/content/item/reader/7896/ -
ANIEKTPOHHBIN yueOHUK "Xumus.8 kiacc"
https://content.edsoo.ru/lab/ - utepakTiBHBIC BUPTYaTbHbIC

1ab0paTOpHbIE U MPAKTUYECKHE padOThI

Bonaa.
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&fil
PacTrBopbl. )
2.4 6 ter_subject=5 -Xumust (3aHUMATETbHBIC OIBITHI, SJICKTPOHHBIC
ITonsitue 00
MJIaKaThl U TECTHI)
OCHOBAHUAX )
https://school.oblakoz.ru/materials/496049 -tpenaxep
"O6nako 3nanmii. Ilkona". Xumus, 8 kiracc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHbBIN
WHTEPHET-PECYpC
2.5 OcHoOBHbIE 12 https://media.prosv.ru/content/item/reader/7896/ -




KJIACChI
Heopranuyvec
KHX

coeIUHEHU M

3JICKTPOHHBIN yueOHMK "Xumus.8 kiacc"
https://content.edsoo.ru/lab/ - laTepakTHBHBIC BUPTyalIbHbIC
1abopaTOpHBIC U MPAKTUUECKHUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&fil
ter_subject=5 -Xumus (3aHUMATEIILHBIC ONBITHI, YJICKTPOHHBIC
TTAKAThI U TECTHI)

https://school.oblakoz.ru/materials/496049 -tpenaxep
"Oo6maxko 31anui. [Ikona". Xumus, 8 xnacc
https://www.yaklass.ru- sIKnmacc — oGpa3oBaTeIbHbIH

MHTEPHET-PECypc
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Paznea 3. [lepuoanyeckuii 3akoH u Ilepuoanyeckast cucrema xuMuueckux 3jemenToB 1. U. MenaeieeBa.

CTpOCHI/Ie aToMoOB. XUMHUYecKas CBsI3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE pPeaKknumn

Ilepuoanueck
Uil 3AKOH

3. | Ilepuoamnueck
1 asi cucremMa
XHUMHUYECKHX

3j1eMeHToB /l.

https://media.prosv.ru/content/item/reader/7896/ -
AJIIEKTPOHHBIN yueOHUK "Xumus.8 kimacc"
https://content.edsoo.ru/lab/ - uTepakTHBHBIC BUPTYaIbHbIC
1abopaTOpHBIC U MPAKTUUECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&fil

ter_subject=5 -Xumus (3aHUMATEIIbHBIC OIBITHI, JJICKTPOHHBIC




HN. Mengee-
eBa.
Crpoenue

aToMa

XumMuueckas
CBA3b.

3. OKHCJIUTEIbH

TUTaKaThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -rpeHasxep
"Oo6maxko 31anui. [Ikona". Xumus, 8 xnacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTeibHbIH
UHTEpPHET-pecypc
https://media.prosv.ru/content/item/reader/7896/ -
ANIEKTPOHHBIN yueOHUK "Xumus.8 kiacc"
https://content.edsoo.ru/lab/ - utepakTiBHBIC BUPTYaTbHbIC
1a00paTOpHBIE U MPAKTUIECKHE PAOOTHI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&fil

8 ter_subject=5 -Xumus (3aHUMATEIIBHBIC OIBITHI, JJICKTPOHHBIC
2 0-BOCCTAHOBM-
MJIaKaThl U TECTHI)
TeJIbHbIE .
https://school.oblakoz.ru/materials/496049 -tpenaxep
peakuuu
"Oo6maxko 31anui. [Ikona". Xumus, 8 xnacc
https://www.yaklass.ru- sIKnmacc — oGpa3oBaTe/bHbIH
UHTEPHET-PECypc
Uroro no pazaeny 15
PeszepBHOE Bpems 3
OBIIEE 68
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9 KIIACC

No

/o

Haumenosanue
pa3aenoB U TEM

IPOrpaMMBbl

KomnnyecTBo yacoB

BCCTO

KOHTPOIJIb | ITPAKTUY
HBIC CCKUC

paboThl | pabOTHI

OnekTpoHHbIE (IU(POBBIE) 00pa30BaTEIbHBIE PECYPCHI

Paznen 1. BemecTBo 1 XUMHUYECKHE peakIuu

1.1

[loBTOpEHue n
yriyOJieHue 3HaHU!
OCHOBHBIX Pa3/IeJioB

Kypca 8 kjacca

5

0 0

https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBI#
yueOHuk "Xumus 9 kinacc"

https://content.edsoo.ru/lab/ - utepakTiBHBIC BUPTYaTbHbIC
7a00paTOpHBIE U MPAKTUYECKUE PaOOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subj
ect=5 -Xumus (3aHUMATEIbHBIE OIBITHI, YJIEKTPOHHBIE TUTAKATHI U
TECTBI)

https://school.oblakoz.ru/materials/496049 -tpenaxep "Ob6nako
sHanui. [lkoma". Xumus, 8 xiacc

https://www.yaklass.ru- SIKimacc — o0Opa3oBaTelibHbIN UHTCPHET-

pecypce




1.2

OCHOBHBIE
3aKOHOMEPHOCTH

XUMHUYCCKHUX pCaKHI/Iﬁ

https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBII
yaeOHuK "Xumus 9 xiacc"

https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYyalbHbIC
1ab0paTOpHBIC U MPAKTHYECKUE pabOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subj
ect=5 -Xumus (3aHI/IMaTCJ'IBHBIe OIIBITHI, 3JICKTPOHHBLIC IJIAKATHI U
TECTBI)

https://school.oblakoz.ru/materials/496049 -tpenaxep "Ob6sako
3Hanui. [lkoma". Xumus, 8 xiacc

https://www.yaklass.ru- SIKimacc — o0Gpa3oBaTe/ibHbI HHTEPHET-

pecypce

1.3

DIIEKTPOIUTHYECKAS
JTVCCOLIAALINS.
XUMHYECKHUE PEaKIUn

B pacTBOpax

https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbIi
yueOHuk "Xumus 9 kinacc"

https://content.edsoo.ru/lab/ - atepakTHBHBIC BUPTYaTbHEIC
1ab0paTOpHBIE U MPAKTUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subj
ect=5 -Xumus (3aHUMATEIbHbIEC ONBITHI, JIEKTPOHHBIE TIJIAKATHI U
TECTHI)

https://school.oblakoz.ru/materials/496049 -tpenaxep "O6sako




3Hanmii. [llkoma". Xumus, 8 kiace

https://www.yaklass.ru- SIKimacc — oOpa3oBarebHbIN HHTEPHET-

pecypce

Hroro no pazneny

19

Pa:men 2. Hemeramnsl 1 ux COCIHUHCHU

2.1

OOmas
XapaKTepUCTUKA
XAMHAYCSCKHAX
sniemeHTOB VIIA-

rpynnsl. ['anoreHsr

4

0

https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbII
yueOHuk "Xumus 9 kinacc"

https://content.edsoo.ru/lab/ - atepakTrBHBIC BUPTYaTbHEIC
1ab0paTOpHBIE U MPAKTUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subj
ect=5 -Xumus (3aHUMATEIbHBIE OIBITHI, JIEKTPOHHBIE TUTAKATHI U
TECTBI)

https://school.oblakoz.ru/materials/496049 -tpenaxep "O6s1ako
sHanui. [llkoma". Xummus, 8 xiace

https://www.yaklass.ru- SIKimacc — o0Gpa3oBaTelibHbIN UHTEPHET-




pecypc

2.2

OO6mmas
XapaKTepUCTUKA
XUMHAYECKUX
31eMeHTOB VIA-
rpynmnsl. Cepa u eé

COCIUHCHUA

https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBII
yaeOHuK "Xumus 9 xiacc"

https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYyalbHbIC
71a00paTOpPHBIE U MPAKTUYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subj
ect=5 -Xumus (3aHI/IMaTCJ'IBHBIe OIIBITHI, 3JICKTPOHHBLIC IJIAKATHI U
TECTHI)

https://school.oblakoz.ru/materials/496049 -tpenaxep "Ob6sako
sHanui. [lkoma". Xumus, 8 xiacc

https://www.yaklass.ru- SIKimacc — oGpa3oBaTe/ibHbI HHTEPHET-

pecypc




2.3 | O0mas 7 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBII
XapaKTEePUCTHUKA yaeOHuK "Xumus 9 xiacc"
XUMHYECKUX https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYyalbHbIC
21EMEHTOB VA- n1abopaTopHbIe U MPAKTHUECKHUE PabOTHI
rpymmnsl. A30T, hochop https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subj
U UX COCMHEHUS ect=5 -Xumus (3aHUMATEIbHbBIC ONBITHI, JIEKTPOHHBIE TIJIAKATHI U
TECTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Ob6sako
3Hanui. [lkoma". Xumus, 8 xiacc
https://www.yaklass.ru- SIKimacc — o0Gpa3oBaTe/ibHbI HHTEPHET-
pecypce
2.4 | O6mas 10 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbIi
XapaKTEepUCTHUKA yueOHuk "Xumus 9 kinacc"
XUMUYICCKUX https://content.edsoo.ru/lab/ - TaTepakTHBHBIC BUPTyaJIbHBIC

snemeHToB [VA-
TPYIIIIHI.
Yraepoa u KpeMHUU U

X COEIUHEHUS

1ab0paTOpHBIE U MPAKTUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subj
ect=5 -Xumus (3aHUMATEIbHbIEC ONBITHI, JIEKTPOHHBIE TIJIAKATHI U
TECTHI)

https://school.oblakoz.ru/materials/496049 -tpenaxep "O6sako




3Hanmi. [llkoma". Xumus, 8 kiace

https://www.yaklass.ru- SIKimacc — oOpa3oBarebHbIN HHTEPHET-

pecypce

Hroro no pazneny

27

Pa3nen 3. Metaiuiel 1 UX COEIUHEHUS

3.1

OO0uue cBoNcTBA

MCTAaJIJIOB

4

0

https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbIi
yueOHuk "Xumus 9 kinacc"

https://content.edsoo.ru/lab/ - utepakTiBHBIC BUPTYaTbHbIC
71a00paTOpHBIE U MPAKTUYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subj
ect=5 -Xumus (3aHUMATEIbHBIE OIBITHI, JIEKTPOHHBIE TUTAKATHI U
TECTBI)

https://school.oblakoz.ru/materials/496049 -tpenaxep "O6mako
sHanui. Illkoma". Xumnus, 8 xiace

https://www.yaklass.ru- SIKimacc — o0Gpa3oBaTelibHbIN UHTEPHET-




pecypc

3.2 | Baxxueie MeTauibl

N UX COCAMHCHUA

15

https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbII
yueOHuk "Xumus 9 kinacc"

https://content.edsoo.ru/lab/ - atepakTiBHBIC BUPTYaTbHEIC
J'Ia60paT0pHI>I€ " IIPAKTHYCCKHC pa6OTBI
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subj
ect=5 -Xumus (38,HI/IMaT CJIbHBIC OIIBITHI, 3JICKTPOHHBIC IJIAKATHI U
TECTHI)

https://school.oblakoz.ru/materials/496049 -tpenaxep "O6sako
sHanui. Illkoma". Xummus, 8 xiace

https://www.yaklass.ru- sIKimacc — o0Gpa3oBaTe/ibHbI HHTEPHET-

pecypc

Hroro no pasneny:

19




Paznen 4. Xumus u okpyskaromias cpeaa

4.1 | BemectBa u 3 1 https://media.prosv.ru/content/item/reader/7897/-3mexTpoHHBI#

MaTepHuabl B KU3HA yuebHukK "Xumus 9 xnacc"

YesIoBeKa https://content.edsoo.ru/lab/ - laTepakTHBHBIC BUPTYyalbHbIC
1abopaTOpHBIC U MPAKTUUECKHUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subj
ect=5 -Xumus (3aHUMATEIIbHBIE OIBIThI, AJIEKTPOHHBIE TUTAKATHI U
TECTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Ob6nako
sHanui. Ilkoma". Xummus, 8 xiace
https://www.yaklass.ru- SIKmacc — o0Gpa3oBaTelbHbIN UHTEPHET-
pecypce

Hroro no pasmeny: 3
OBIIEE KOJIMYECTBO |68 4
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I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

s ycsoenus PII mo xumum ucnosib3yercs yaeOHO-METOAHMYECKUI KOMIUIEKC
(manee — YMK) nutepatypsl, coznannoit moj pykosoactsom O.C. I"'abpuensna,
cootBeTcTBYIOMIEH TpeboBanusiM ®I'OC OOO. YueOHbIi KOMILIEKC
peKoMeHA0BaH MUHUCTEPCTBOM 00pa30BaHUs U HAYKU U BXOAUT B DenepaibHbIi
nepeveHb YYeOHUKOB, TOMYIIEHHBIX MUHUCTEpCTBOM npocBerieHus: PO k
MCIIOJIB30BaHUIO B 00pa30BaTEILHOM MPOIECCE B 00Pa30BaTEIbHBIX YUPEIKICHUSX,
peanu3yronmx 00pa3oBaTesbHbIC TPOTrPAMMBbI O0IIETO 0OpPa30BaHUS.

OCHOBHO CITIMCOK.

1) Xumus. 8 xknace. Yueonuk. I'abpuensu O.C., OctpoymoB N.I'., CnagkoB C.A.-
Mockaa «lIpocsemienue», 2020.

2) Xumus. 9 knace. Yueonuk. ['abpuensu O.C., OctpoymoB N.T"., Cnagkos C.A.-
Mocksa «lIpocsemenue», 2020.

Harnsanoe obopynoBanue:

Harypanbsabie 00bekThl. KosiekIiuun MUHEPAJIOB U TOPHBIX TTOPO/I, METAJIIIOB U
CILJIaBOB,

MUHEPAJIbHBIX y100peHui, u T. 1. OOpasilbl MPOCTHIX U CIOKHBIX BEIIECTB.
Komnexuuu:

Amomunuii. Y nooperus. Heds.

XUMUYECKHUE PEAKTHUBBI U MaTEPHUAIIBI.

Xumuueckas J1abopaTtopHas mocya, anmapaTsl U MPUOOPHI.

Mogenu.

YueOHble mocoOus Ha IeYaTHON OCHOBE.

«Ilepuognueckas cucrema xumudeckux sneMmeHToB J[. . Menneneeay,

«Tabnuma pacTBOPUMOCTH KUCIOT, OCHOBAHUM U CONEM», « INEKTPOXUMUYECKHM

pAan



HaNpsHKEHUN METAILIOBY.

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
3) I'abpuensn O. C., Octpoymos U. I'. HactonbHas kaura yuurenst. Xumus. 9 K Ji.:
Metonnueckoe mocodue. — M.: Jlpoda, 2013.
4) TlporpaMmma Kypca XUMHH 17151 8—9 Ki1accoB 00111€00pa30BaTENbHBIX
YUPEKICHUN
(aBTops! O. C. I'abpuensH, C. A. Cnagkos).
J1OTIOTHUTENBHBIN CIUCOK.
1) Xumus. 8 xi1.: KoHTposabHBIE U TpOBEpOUYHBIE padoThI K yueOHuKy O. C.
["aOpuensna
«Xumus. 8»/ O. C. I'abpuensn — IIpocsemenue, 2020.
2) Xumus. 9 x 1.: KoHTpoabHbIE U TpoBEpOUHBbIE padboThl K yueOHuky O. C.
[Mabpuensna «Xumus. 9» / O. C. I'abpuensn, I[1. H. bepeskun, A. A. Yiakosa u
1ap. — M.: llpoa,2015.
3) l'abpuensa O. C., CmupnoBa T. B. U3yuyaem xumuto B 8 ki1.: Jlugakruaeckue
Marepuaibl. — M.: bk moroc, 2014.
4) Pabouas tetpanb. 8 kiacc (aBropsl O. C. I'abpuensn, C. A. Ciiankos).
5) Xumus B TecTax, 3ajavyax u ynpaxkueHnusax. 8 kiacc (aBropsl O. C. 'abpuensis,
. B. Tpuryouak).
6) I'abpuensia O. C., Bocko6oitnukosa H. I1. Xumus B Tecrax, 3amauax,
yIpaXHEHUsIX. 8—9 KIL.
7) I'abpuensn O. C., AmykoBa A. B. Pabouas tetpanp. 9 k 1. K yuebnuky O. C.
["aOpuensHa «Xumus. 9.
8) Psa60oB M.A. «Tectsl mo xumumny» ®I'OC. (K yue6nuky ["abpuensna O.C.) M.:
Hpoda,2016.

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HNHTEPHET
http://www.alhimik.ru. CoBeTsl yunTento XuMuu, CIpaBOYHHK, «Becénas Xxumus»,

HOBOCTH, OJIMMIINA/IbI, «KYHCTKaMCpa».



http://www.hij.ru. Xypraan « Xumust 1 5KU3HbY
http://chemistry-chemists.com/index.html. DnexkrponHsIii KypHaT « XUMHKH U
XAMUSD»

http://1september.ru/.

www.periodictable.ru. CoopHHK cTaTeit 0 XUMHUYECKUX DJIEMEHTAX,

WILUTFOCTPUPOBAHHBIH OMMMCAHUEM YKCIIEPHMEHTOB.
https://media.prosv.ru/content/item/reader/7897/-3nexTponnsiii yueOHuK " Xumus 9

Kyacc"

https://content.edsoo.ru/lab/ - atepakTiBHBIE BUPTYAIBHBIC TOCOOUS

https://www.yaklass.ru- SIKimacc — oOpa3oBarebHBIN HHTEPHET-PECYPC



