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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeILHON MPOTPaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC 00O, a Takxke Ha OcHOBE (eqiepaabHON padoueil mporpaMMbl BOCIUTAHUS
U C Yy4YeTOM KOHIUEMIMK TMpenojaBaHusi ydyeOHOro ImnpeaMera «XUMHS» B
oOpa3oBaTenbHBIX opranusamusax Poccuiickoni deneparyu.

[Iporpamma 1o xumuu Aa€T MPEACTABICHUE O IENsAX, 00IIel crpaTeruu
oOy4yeHUs, BOCHUTAHUS U PaA3BUTUA OOYYAIOIMIUXCA CPEACTBAMHU Y4eOHOro
npeamera, YCTaHaBJIMBAET o0si3aTeNbHOE npeaMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeelieHne €ro Mo KiaccaM U CTPYKTypUpOBaHUE IO
pazienaM M TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPEACNSeT KOJIMYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIep>KaHus, PEKOMEHAYEMYIO
MOCJIEA0BAaTEIbHOCTh M3YUYEHHUS] XHMUU C Y4ETOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTUKM y4eOHOTrO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzanu TpeOOBaHUI K pe3ylibTaTaM OCBOCHHUSI OCHOBHOU 00pa3oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHus, a Takke TpeOOBaHUMN K
pe3yibTataM 00yUYeHUs] XUMUU Ha YPOBHE II€JIeH N3yUueHUs MpeaMeTa 1 OCHOBHBIX
BUJIOB YYE€OHO-TO3HABATEIILHOW JEATEIbHOCTH O0O0Yy4Yaronierocsi Mo OCBOEHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHUWE XHUMHUHU CIYy)KUT OCHOBOM 1Jii (OPMUPOBAHUS MHUPOBO33PEHUS
oOyy4aroiierocsi, ero MpeACTaBICHUN O MaTEpUAIHLHOM EIUHCTBE MHPA, BAXKHYIO
poyib urpatoT GOpMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aHMMOMPEBPAIICHUIX
SHEPIUU U 00 SBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSAX PEUIEHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHUSI YEJIOBEUYECTBA — CHIPHEBOM, PHEPreTHUECKOMH,
MUAIIEBOM U SKOJIOTUYECKONU 0€30MacCHOCTH, ITPO0IJIEM 31paBOOXpaHEHUS.

N3yuyenue xumuu:

CnocoOcTByeT peanu3anuy BO3MOXHOCTEN NIl cCaMOPa3BUTHS HPOPMHUPOBAHUS
KYJIbTYphl JIMYHOCTU, €€ oOmeld u (yHKIIMOHAIBHON I'PaMOTHOCTH; BHOCUT BKJIAJl B
(dhopMupOBaHUE MBIIUICHUSI U TBOPYECKUX CIIOCOOHOCTEN 00YyUYaroIIuXCs, HABBIKOB MX
CaMOCTOSITENIbHOM y4eOHOMU JeATeNbHOCTH, KCIIEPUMEHTAIBHBIX U UCCIEA0BATEIBCKUX
YMEHHM, HEOOXOJMMBIX KaK B TMOBCEIHEBHOM XM3HU, TaK U B MPOodecCHOHATHHOMN
NeATEeNbHOCTH;

3HAKOMUT CO CHenu(pUKO HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJTIOCTHOTO B3TJIsA/Ia HA €IMHCTBO MPUPOABI U UEIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATarnoM B (POPMUPOBAHUM €CTECTBEHHO-HAYUYHON IPAMOTHOCTH O0y4arOIIUXCS;

crocoOCTBYyeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K TIPUPOJIE, K YEeITIOBEKY, BHOCHT CBOHM BKJIAJ B IKOJOTHYECKOE
oOpa3zoBaHue 00yUYaIOIINXCS.

JlaHHble HampaBieHuss B OOyYEHUM XUMHUHU OOECHEUYUBAIOTCA crenu(uron



COJIep>KaHMsl  y4yeOHOTO  MpeAMeTa, KOTOPBbIM  SIBISETCS — IEarorMuecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAyKU XMMHUU HA ONMPEIENEHHOM dTarne eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIIUMHCS CUCTEMbI MEPBOHAYAIBHBIX MOHSITUNW XUMHHU, OCHOB
HEOPraHMYECKOM XHUMHU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX MOHSTUN
OPraHUYECKON XUMHUM.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMUU CHOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 mnojaxoaa K €€ m3ydeHuro. ComepkaHHe CKIAIbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0e OSTH CHUCTEMBbl CTPYKTYpPHO OpraHU30BaHbl [0 MPUHIUITY
MOCJIE0BATEILHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEACTaBICHUM
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepunoanueckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMWHU,

— YYEHUS O CTPOCHUM aTOMa U XUMHUUYECKOU CBA3H;

— TPEACTaBICHHN 00 BIEKTPOIUTUYECKOM JIUCCOLMAIlMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE HOMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJIHOTO
YPOBHS K IPYTOMY, BBITIOJIHSIS ()YHKIIMU OOBSICHEHUSI U MPOTHO3UPOBAHUSICBOUCTB,
CTPOCHHS X BO3MOXHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOTYYSHUSI U3ydaeMbIX
BEIIECTB.

OcBoeHHME TPOrpaMMbl 1O XUMHUU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEACTABICHUS O XUMUUECKON COCTaBIISIIONIEH HAYYHOU KApTUHBI MUPA B JIOTUKE €€
CUCTEMHOM MPUPOJIbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B HayKe. VM3yueHune XuMHUM MPOUCXOAUT C MPUBJICUCHUEM 3HAHUU U3
paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaOUUH MUpPY,

«buonorus. 57 xinacce» u «dusuka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHH TPOUCXOAUT (POPMUPOBAHUE 3HAHUU OCHOB
XUMHUYECKON HayKW KakK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOU
JIEATEIbHOCTH 4YEJOBEKa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBOUM KYJbTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (DOPMUPOBAHUM CHUCTEMBl XUMHUYECKHUX
3HAHUM — Ba)KHEUIIUX (aKTOB, MOHATHH, 3aKOHOB M TEOPETUUECKUX MOJIOKECHHH,
JIOCTYIHBIX 0000IEHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sA3blka HAyKH, B

NpUOOIIEHUH K HAyYHBIM METOJaM IO3HAHUS TMPU H3YYEHUU BEUIECTB U
XUMHUUYECKUX peakiuii, B GOPMUPOBAHUH U Pa3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TNPUMEHEHHH B Y4eOHO-TIO3HABATEIbHOW U Y4eOHO-UCCIEI0BATEIbCKOM
JEATEeIbHOCTH, OCBOEHHUU TMpaBWJI OE€30MacHOr0 OOpallleHUsl C BEIIECTBaMHU B
MTOBCEHEBHOM KU3HHU.

[Tpn M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa30BaHUS BAKHOE
3HaYeHUE MPUOOpENU TaKue 1eIH, KaK:



— (QopMHUpOBaHUE MHTEIUICKTYyaIbHO pPa3BUTON JUYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIbHOMY MPUHSITHIO PEIICHUN,
CHOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh  OOYy4Y€HHsSI HA  CHUCTEMaTHYECKOe MPUOOIIEHUE
oOy4arommxcsi K CaMOCTOATENIbHOW MO3HABATEIbHOU JESTEIbHOCTH, HAyYHBIM
MeTOJaM TMO3HaHUs, (POPMHUPYIOIIMM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredyeHne yCIoBUid, CITOCOOCTBYIONMIUX MTPUOOPETEHUIO 00YyYarOIIUMUCS
OMbITa Pa3HOOOPA3HOU NEATENHbHOCTH, MO3HAHUS M CAMOMO3HAHMS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIMI), MMEIOUIMX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3IUYHBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBanue oOmel (YHKIMOHATBHON M €CTECTBEHHO-HAYYHOM
IPAMOTHOCTH, B TOM 4YHCIE€ YMEHHUM OOBSACHITH U OIICHUBATH SIBJICHUS
OKPY’KAIOLIEro MUpa, UCIMOJIb3ys 3HAHUS U OMBIT, MOJYYEHHBIE MPU H3YUYECHUU
XUMUH, TPUMEHSITh UX IIPU PEUIEHUH TPoOJIeM B TOBCETHEBHOM KU3HU U TPYJIO0BOM
NeATEIbHOCTH,

— (opmupoBanne y oOyyaromuxcsi TYMAaHUCTUYECKUX OTHOIICHUM,
MOHMMAHUS 1IEHHOCTH XUMHUUYECKUX 3HAHUWU IS BBIPAOOTKU HSKOJIOTHYECKH
1enecooOpa3Horo MOBENCHUST B OBITY W TPYJIOBOM JEATENBHOCTH B IEJNSIX
COXPAHEHHUS CBOETO 3/I0POBbS U OKPYIKAIOILIEH TPUPOTHOMN CPELBI;

— pa3BUTHE MOTHBAllMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUI0O HA OCHOBE YCBOEHHUSA OOIIEUETOBEYECKUX I[EHHOCTEH,
FOTOBHOCTH K OCO3HAHHOMY BBIOOpY HpO(MIIsi U HANpPaBICHHOCTU AAJbHEHIIIEro
oOyueHus.

Koppekuuonnas padora.

OnHoll M3 OCHOBHBIX 3a/lady, KOTOPBIE PEANU3YIOTCSI B Kypce HU3YUYEHUS
npeamera « XuMusy siBisieTcst GOpMUPOBAHKE Y yUAIIUXCSl 3HAHUNA OCHOB HayKH —
Ba)XKHEUINX (DAKTOB, MOHATHM, 3aKOHOB, TECOPUM U XUMHYECKOTO S3bIKA. YUalnecs
¢ OB3 nipu u3ydyeHuu TaHHOTO MPEaMETa UCIBITHIBAIOT O0COObIE 3aTPyAHEHUS. DTO
OOBSICHSIETCS TE€M, YTO TaKHUe J€TU HUMEIOT crenuduyeckue ocoOeHHoctu. OHU
00yCIIOBJIEHBI, HAPYLIEHUEM HEPBHO-TICUXUYECKOTO HIIM COMATHYECKOTO 37J0POBbSI.
CnencTBUEM 3TOTO SBJISIETCS CHUKEHUE YPOBHSIPA3BUTHUS BOCIPUATHS, BHUMAHUS,
MBIIIUICHUS, TAMSITH, HEJOCTAaTOK PEYEBOIr0 Pa3BUTHSA, MOTOPHON KOOpJMUHAIINH,
HU3Kasi pabOTOCIOCOOHOCTD, CIA0bI CAMOKOHTPOJIb, HAPYIIEHUE IMOIMOHATIBLHO-
BOJIEBOU PETYJISLIUAM.

[lopToMy BO3HUKAaeT HEOOXOAMMOCTh MAKCUMaJIbHO ONTHUMHU3UPOBATH
JEATENIbHOCTh yYalluXcsl Ha YpoKe, KaKk yueOHyl0, Tak U pa3BuBaroilyo. OmHUM
u3 A(P(DEKTUBHBIX METOJIOB SIBISETCA CHUCTEMAaTHUUYECKOE UCIIOIb30BaHUE YII-
pPaXXHEHUM HAMPABJICHHBIX HA PA3BUTUE PA3TUYHBIX AJIEMEHTOB MCUXUKHU YUAITUXCS
Y KaK CJIEJCTBUE JTUKBUIAINIO UMEIOIIUXCS TPYIHOCTEN B O0yUYECHUH.

Oco0yto TpyAHOCTH MPU U3YUEHUN XUMUHU SBJISIETCS OBJIaJCHUE XUMHUUYECKUM
sa3bIKOM. [ToaTOMYy OYyIyT IpeAJIOAKEHbI Pa3BUBAIOIINE YIIPAXKHEHUS HAIPABICHHBIE
MMEHHO Ha €T0 OCBOEHHUE.

Henocratku B pa3BUTHHM BHUMaHUS HE MOTYT OBbITh yCTpaHEHbI (hparMeHTap-



HO BKJIIOYAa€MbIMHU '"3aJaHMSIMM HAa BHUMaHHE" B IMPOLECCE OJHOrO ypOKa H
TpeOYIOT, ISl UX MPEOJOJCHUsI cucTeMaTuyeckor paboTel. Takas paborta, MOXKeT
BECTHCH IO JIByM HaIPaBJICHUSIM:

1. Ucnonb3oBaHue cCheNUaNbHBIX YHOPaXKHEHUU, TPEHUPYIOIIUX OCHOBHBIC
CBOMCTBa BHUMAaHUS: 00BEM, pacmpeiesieHue, KOHLEHTPAIHUIO, YCTOMYUBOCTh U
MepEeKIII0YEHUE.

2. Ucnonp3oBaHue ymnpakHEHUM, B KOTOPBIX 0Opa3ylOTCs OTHOCUTEIHHO
YCTOMYMBBIE COYETAHMS CBOMCTB BHMMAaHUS (MHIUBUIYaJIbHO-TUIIOJIOTUYECKUE
O0COOCHHOCTH BHUMAaHMS, 00YCIOBJIEHHBIE TAK:KE€ M TUIIOM HEPBHOW CHUCTEMBI), Ha
OCHOBE KOTOPBIX (hOPMUPYETCSI BHUMATEILHOCTh KaK CBOMCTBO JINYHOCTH.

OO6miee yncno YacoB, OTBEAEHHBIX ISl U3YUYCHUS! XUMHUHU HA YPOBHEOCHOBHOT'O

oOirero obpaszoBanus, coctaBisier 204 daca: B 8 kinacce — 68 vacoB (2 vaca B
HeJneno), B 9 kiacce — 68 yacos (2 yaca B Heento), B 10 kinacce — 68 gacoB (2 gaca
B HEJICIIO).

COAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHavajbHbIEe XUMUYECKHE OHATHS

[Ipeamer xumuu. Posib XUMUM B )KU3HU 4YEIIOBEKAa. XUMHUS B CUCTEME HaAYK.
Tena u BemecTtBa. PU3NYECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHUE
BemecTB. [loHaTne o Meromax mo3HaHuss B XMMHUHM. UHCThIE BEIIECTBA U CMECH.
CnocoOblI pa3aeiaeHus: CMecei.

ATOMBI M MOJNEKYJIbl. XHMHUYECKHE 3JIEMEHTbl. CUMBOJBI XHUMUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHHE.

Xumuyeckas popmyna. BaaeHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB.3aKOH
MOCTOSAHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsE aTOMHAs macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast JoJisi XUMMHUYECKOTO JIEMEHTA B COCIMHEHHH.

KommuecTBo BemectBa. Mok, MonsipHass Mmacca. B3auMocCBsI3p KOITMYECTBA,
Macchbl W 4YHUCIa CTPYKTYpHBIX €IWHUIl BelmiecTBa. Pacuérel mo dopmyiam
XUMHUYECKUX COCTUHECHUMN.

PU3UYECKUE U XUMUYECKUE SABJICHUSA. XUMHUYECKAsl PEAKUUA U €€ MPU3HAKMU.
3aKOH COXpaHEHUs MAacChl BENIECTB. XHUMHUYecKHe ypaBHeHus. Kiaccuduxanus
XUMHUUYECKUX PEAKIUN (COeTMHEHHUS, Pa3JI0KEHUS, 3aMelIeHUs, 0OOMEHA).

Xumuueckuui IKcnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYJI0H, MpaBmwiaMu paboThl B J1abopaTopuul U
npuéMamu oOpaileHus: ¢ J1abopaToOpHbIM 000PYAOBaHUEM, U3YUEHUE U OMUCAHUE
¢bu3nYeCKX CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOJIOJEHUE
¢buznyeckux (IUIaBICHUE BOCKa, TasHUE JIbJla, pACTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEYM, MPOKAIHBAHUE
MEIHOM MPOBOJIOKH, B3aHMOJICHCTBUE MeJla ¢ KHCJIOTOW) SIBJICHHM, HAOMIOICHUE U
ONMHMCaHWE MNPU3HAKOB MPOTEKAHUs XUMHYECKUX peakiuid (pas3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapuisi, pa3ioKeHHE THIPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeicTBUE Kee3a ¢ pacTBopoM coiu meau (ID),



M3yYeHHE CIOCOOOB pa3feieHusi CMECed: C MOMOIIbI0 MarHuTa, (GUIbTPOBAHMUE,
BbITIApUBaHUE, JUCTUIUISALUS, XpoMaTorpadusi, MpoBeICHUE OUYUCTKU MOBAPEHHOM
CoJii, HaAOMIOJIEHHME W  ONHCaHWE  PE3yJbTAaTOB  MPOBEJCHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEJIEH MOJEKYJ
(IIapocTepKHEBBIX).

BaxHeiline npeacTaBUTe/ I HEOPraHMYEeCKUX BellecTB

Bo3nyx — cMech razos. CocrtaB Bo3ayxa. Kuciopong — 3neMeHT U MpocToe
BemiecTBO. Haxoxaenue kwuciopoaa B MNpupoae, (Ppuanueckue U XUMHUYECKHE
cBoiictBa (peakiuu ropeHus). Oxcupabl. Ilpumenenune kucnopona. CrocoOb
MOJIy4YeHUs] KHCIOpoJa B Jaboparopud © TOpombliuieHHOCTH. Kpyrosopot
Kuciopojaa B mpupojie. O30H — ajuioTponHas MoAu(pUKAIIS KUCIOPOaa.

TennoBoit 3 (PexkT XUMHUUECKON peaklnH, TEPMOXMMHUYECKHUE YpaBHEHMUS,
9K30- U SHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHHE
BO3/lyXa, yCHICHHE TapHUKOBOro 3¢ (dexra, pa3pyiieHue 030HOBOTO CIOsI.

Bopopon —anemeHT 1 nmpoctoe BemecTBo. Haxoxaenue Bogopoia B IpUpoe,
dbu3nYecKre U XUuMHUUYECKUEe CBOMCTBA, MPUMEHEHHUE, criocoObInonyueHus. Kuciorsl
Y COJIN.

Monsipablilt 00BEM ra3oB. Pacué€Tsl Mo XMMUYECKUM YPAaBHEHUSIM.

du3nueckue CBOMCTBA BOJbl. Boaa Kak pacTBOpUTENb. PacTBOpHL.
HacpllieHHbIE M HEHACBIMIEHHbIE PAacTBOPBL. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBas 10Jis BeIeCTBAa B pacTBOpe. XMMUYECKHUE CBOMCTBA BOAbl. OCHOBAaHUS.
Ponb pacTBOpOB B mpupoJ€ U B KU3HU 4YeIO0BeKa. KpyroBopoT BOJBI B MPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeaumHenmnii. Oxcuasl. Kmaccudukarms
OKCUJIOB:  cojeoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HeconeoOpaszyronue. Homenknatypa oxcujoB. Dusnueckue U XHUMHYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanusi. Krnaccudukanuss ocHOBaHUM: MIENOYM UM HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiatypa ocHoBaHuil. DPHU3NUECKHE M XUMHUYECKHUE CBOMCTBA
ocHoBaHUU. [lonydeHne OCHOBaHUM.

Kucnotel. Knaccudukanusa kuciaor. Homenknarypa kucinot. Ousznueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHocTM MetaimioB H. H. bekerona.
ITomy4yeHue KUCIIOT.

Comu. Homenkiatrypa coseid. @U3NYECKHE U XMMUYECKHE CBOMCTBA COJIEH.
[TonydeHnue comnen.

['eHeTnueckas CBsI3b MEXKIY KJIaCCAaMHA HEOPTaHUYECKUX COEAUHECHUM.

Xumuueckuui IKcnepumenm:

Ka4EeCTBEHHOE OIMPEECICHUE COAEPKAHUS KUCIOPOJa B BO3yX€E, MOITYyUYECHUE,
coOupanue, pacrno3HaBaHUE U H3YYEHUE CBOMCTB KHUCIOPOJAa, HAONIIOJEHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HHUKHOBEHUS U
npeKpalleHus ropenus (moxapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHJIOB U ONTMCAHKE
UX CBOMCTB, MOJy4eHUE, COOMpaHWE, pACIO3HABAaHUE U HU3YyUYCHUE CBOWCTB



BoJiopoja (ropeHue), B3auMmoaeiicTeue Bojgopoaa ¢ okcuaom meau (I1) (BozsmoxHO
MCII0JIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00Pa31I0B BEMIECTB KOJNYECTBOM
1 ™Monb, ucciaegoBaHHE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C Pa3TUYHOU
PacTBOPUMOCTBIO, NIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHONM MacCOBOM J0JICH
PacTBOPEHHOIO BEIECTBA, B3aMMOJICUCTBUE BOJIBI C MeTaulaMu (HAaTpUeM U
KaJbllieM) (BO3MOXHO HCHOJIb30BAaHHE BUJIEOMATEPUANIOB), HCCIEIOBAHUE
00pa3Il0B HEOPraHNUUYECKUX BEIECTB PA3TMUYHBIX KJIACCOB, HAOMIOICHUE N3MEHEHUS
OKpAaCK{ MHJIMKATOPOB B paCTBOPAaX KUCIIOT U IIEN0YEH, H3yUEHHE B3aUMOICHCTBUS
okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIOTBI, KUCIOT ¢ METaJlJIaMH, PEaKIIHil
HEUTpANIN3alUY, TOJYyYEHHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHUE OJIHOTO
MeTajula APYTUM U3 pacTBOPA COJIH, PEIIEHNE SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
«Baxuenuune KIaccbl HEOPraHUYECKUX COCTUHEHUN.

Ilepuognuecknit 3axkoH wu Ilepumoamveckass cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHne aroMoB. XUMHYECKas CBSA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble MOMBITKK KIAaCCU(PUKAIMU XUMHUECKUX dJeMeHTOB. [loHsatue o
IpyINax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAILIbI,
rajJioreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIe 00pa3yroT aM()OTEPHBIE OKCHUIBI
Y TUIPOKCUBI.

[Tepuoauueckuii 3akoH. [lepuoauueckas cucTeMa XUMUYECKUX AJIEMEHTOB /.
N. MenaeneeBa. Kopotkonepuoanas u jyimHHOnIepruoanas Gopmel [leproauueckoit
cucteMbl xumuueckux dneMeHTtoB JI. M. Menneneesa. Ilepuoasl 1 rpymnmsl.
@U3NYECKUN CMBICII TOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX sifiep. M3otonsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000JIOYEeK aTOMOB TMepBbIX 20 XUMHYECKHX DSJIEMEHTOB
ITepnonnueckon cucremsl JI. M. MenneneeBa. XapakKTepUCTUKA XUMHYECKOIO
AJIEMEHTA 110 €ro noJjiokeHuto B Ilepuoanueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSI paJhyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO FPyNIaM U NEPUOAAM.

3nauenue [leprnoanueckoro 3akona u [lepuoanyeckoil CUCTEMBI XUMUYECKUX
AIIEMEHTOB Ui pa3BuUTHA Hayku W npaktuku. . M. MenaeneeB — yd€Hbld U
rpakJaHWH.

Xumuyeckass cBa3b. KoBasieHTHas (TOJISIpHAsE YW HEMOJISPHAsi) CBSI3b.
DIIEKTPOOTPULATEIIBHOCTh XUMHYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.
[Ipoueccrl OKUCIIEHUS 1 BOCCTAHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuui IKcnepumenm:

u3yueHue oOpa3lloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJECHCTBHUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHM KHUCJIOT W IIEJIOYEH, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropenue, peakiyu pa3ioKeHUs, COeTUHEHU).

Mescnpeomemmnoie céasu



Peanuzanus MeXnpeIMETHBIX CBSI3€M NpPU W3YyYEHUHM XMMHUU B & Kiacce
OCYILECTBIISIETCS. YEPEe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHATUM, TAK U TOHATHH, SBJISIOIMIMXCS CUCTEMHBIMU IS OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmire ecTeCTBEHHO-HAYYHbIE MOHSTHUSA: HAy4YHBIN (pakT, TUIIOTE3a, TEOPHS,
3aKOH, aHallu3, CHUHTe3, Kiaccudukanus, MEepUOJUYHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE.

®du3ukKa: MmaTepusi, aTOM, HIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUI 3apsjl, BEIIECTBO, TEJIO, O00BEM,
arperaTHO€ COCTOSIHUE BENIECTBA, ra3, (PU3UYECKUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEPaIbl, TOPHBIE MOPOIbI, TIOJIE3HBIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO U XMMHYECKAS] peaKLMs

[Tepuoauueckuii 3akoH. [lepuoguyueckast cucteMa XUMUYECKUX IJIEMEHTOB [I.
N. MenpeneeBa. CtpoeHue aTtomMoB. 3aKOHOMEPHOCTM B HM3MEHECHUU CBOMCTB
XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOIOB, KaIUs, KAIbLUS U UX COETUHEHUN
B COOTBETCTBMU C TMOJIOKEHHUEM »JJIEMEHTOB B Ileproandeckoil cucreme u
CTPOEHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOM CBSI3H. THIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOU CBS3U.

Knaccudukanus u HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKUX PEeAKIUNA MO pa3IMYHbIM MPU3HAKaM (TI0 YHUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEMIOBOMY 3((deKTy, Mo
M3MEHEHUIO CTEMEHEeW OKHMCICHUS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
Y4acTHUIO KaTalu3aTopa). DK30- U SHIAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUUYECKHE
YpaBHEHHS.

[lonatue o ckopoctu xumMuueckoil peaknuu. [loHsiTue 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOTEHHBIX U TeTepOreHHBIX
peakuusax. [lonstue o karanuse. [lonsatue o xummueckoM paBHoBecuu. MaKTOpPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU U IOJ0KEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  AJIEKTPOHHBIM  OaynaHc
OKHCJIUTEIBbHO-BOCCTAHOBUTEIbHOU peaKuum. CocraBnenue YpaBHEHUI

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKIWid C  HUCIIOJB30BAaHUEM  METOJa
ANEKTPOHHOTO OanaHca.
Teopus SMEKTPOTUTUYECKON TUCCOTHAITIHI. DIECKTPOIUTHI M HEAICKTPOIUTHIL.



KaTtnonsl, annonsl. MexaHu3M OHUCCOLMAIMU BEIIECTB C Pa3IMYHBIMH BUJAMHU
xuMuueckoit cBsa3u. CreneHs auccoruanuu. CUiabHbIE U Cl1a0ble AIEKTPOJIUTHI.

Peakunu nonHoro oomeHa. YcioBUsl IPOTEKAHUS PEAKIIUi HOHHOTO OOMEHa,
MOJIHBIE M COKpall€éHHbIE HOHHBIE YpaBHEHUs peakiuid. CBOICTBa KHUCIOT,
OCHOBAHUM U COJIeH B CBETE MPEACTABICHUN 00 3JIEKTPOIUTUUYECKOU JUCCOIIUALINH.
KauecTBeHnHble peakiiu Ha HOHBL. [IoHATHE O TUAPOTU3E COTEH.

Xumuueckuui IKcnepumenm:

O03HAKOMJICHHUE C MOJEISIMU KPUCTAUIMUYECKUX PEIIETOK HEOPraHUYEeCKUX
BEILIECTB — METAVIOB W HeMEeTaioB (rpadura U anmMasza), CIO0XKHBIX BEIECTB
(xJopuia HaTpus ), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKOU PEAKIIUHOT
BO3JICUCTBUSI  pa3iNUYHBIX  (DAKTOPOB, HCCIEAOBAHUE AJIEKTPONPOBOJAHOCTH
PacTBOPOB BEUIECTB, IIPOIlecca TUCCOMAIINN KUCTIOT, IIe0UYel U cojiel (BO3MOKHO
UCIIOJB30BaHUE BHUAECO MAaTEPHUATIOB), MPOBEIACHUE OIBITOB, ULIIOCTPUPYIOITUX
NpU3HAKU TPOTEKAHUsI peakluil HOHHOrOo oOMeHa (oOpa3oBaHUE OcCaJiKa,
BBIJICJIEHUE Ta3a, oOpa3oBaHUE BOJbI), OMNBITOB, WUIIOCTPUPYIOMIUX HTPUMEPHI
OKHCIIUTEbHO-BOCCTAHOBUTENBHBIX peakiuid (TOpeHHe, peakiuu paslIoKEHUs,
COCIMHEHHUs), pPACHO3HABaHWE  HEOPraHMYECKHUX  BEHIECTB C  MOMOIIBIO
KaueCTBEHHBIX PEaKlMili Ha MOHBI, PEIICHUEIKCIIEPUMEHTAIBHBIX 3a1a4.

HeMeTa/ibl 1 MX COeTUHEHUSA

OOmiass xapakTepucTuka raimoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne u (pU3MYECKUe CBONCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUECKHE CBOMCTBA Ha MPUMEpPE XJIopa(B3auMOACHCTBHE
C MeTajlaM{, HEeMeTa/lamH, IienoyaMu). XiiopoBoaopoh. ColisiHasi KHUCIIOTAa,
XUMHUYECKHME CBOMCTBa, IMOJydYeHHE, TMpuMmeHeHue. JleiicTBue xiopa
XJIOPOBOJOPOJIa HA OPTaHU3M ueloBeKa. BakHeile XJIopuasl 1 MXHAXO0XKECHUE B
MIPUPOJIE.

O6mias xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CtpoeHue U (U3MYECKHE CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOJA U CEePhl. AIIIOTPOIHbIE MOAU(DUKAIIUA KUCIOPOaa
u cepbl. XuMuueckue cBoicTBa cepbl. CepoBOJIOpOJ, CTpoeHHe, (HU3NYECKUEe U
XuMHUuYeckue cBoicTBa. OKCHUIBI Cepbl KaK MPEACTABUTENHN KHUCIOTHBIX OKCHUIOB.
CepHas kuciora, Gu3n4ecKre 1 XUMUYEeCKHUe CBOMCTBA (00I1IHe KakK MpeACTaBUTEIS
KJlacca KUCJOT U crenrduyeckue). XUMUYECKUE PEeaKIUu, JIeKallue B OCHOBE
MPOMBIILJIEHHOTO CIOco0a MOMy4eHUsi CEpHOM KuciaoThl. [IpumeHeHune cepHOit
KUCIOThl. CoJId CEepHOM KHCIOTHI, KauyeCTBEHHAs peakius Ha CyJb(aT-uoH.
Haxoxnenue ceppl m €€ COCOIUHEHUWW B Tpupoae. XUMHUUYECKOE 3arps3HCHUE
OKpY’Karomiel cpeapl COCIUHEHUSIMU Cepbl (KUCIOTHBIE MOXKIU, 3arps3HEHUe
BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPEAOTBPAICHUS.

O6mias xapaktepucTuka 3jeMeHTOB VA-rpynmbl. OCOOEHHOCTU CTPOCHHS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCICHUS. A30T, paclpoCTpaHEHUE B MPUPOJE,
dbuznyeckre U XuMruyeckue cporictBa. KpyroBopot azora B npupoje. AMMUAK, €ro
dbu3nYecKre 1 XUMUYECKUE CBOMCTBA, MOyuyeHUe U nnpuMeHenue. Cojin aMMOHUS,



ux (pu3nyecKkue U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCIOTa, €€ MOJydyeHHe, PU3NUecKue U XUMHUYECKHE
cBOMcTBa (0OIIME Kak MPEACTaBUTENS KJacca KUCIOT U CHEUUPUUYECKHE).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHUS B KAYECTBE MUHEPAJIBHBIX YIOOpEHUI.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl COENMHEHUSIMH a30Ta (KUCIOTHBIE
JOXKM, 3arps3HEHUE BO3MyXa, MOYBBI U BOAOEMOB). Docdop, aIoTPOIHBIE
Momudukanuu docdopa, puzndeckue u xumudeckue corictBa. Oxcun gocdopa
(V) u dochopnas kucnora, Quznueckue M XUMUYECKUE CBOMCTBA, TOJYUYCHHUE.
Hcnons3oBanue pocdaToB B KaueCcTBE MUHEPATbHBIX YIO0OPEHUH.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpynnbel. OcOOEHHOCTU CTPOCHUS
aTOMOB, XapaKTePHbIE CTENIEHU OKUCIICHUS. Y TIIEpO, aJUIOTPOIHbIE MOAUDUKAIINH,
pacrpocTpaHeHue B npupojie, Gu3nyeckue 1 XuMUUECKUe CBOMCTBA. AJICOpOIus.
Kpyrosopor yrnepona B mpupone. Oxcuabl yriepoja, UX (QuU3MUECKUe U
XUMHUYECKHUE CBOWCTBA, JIEMUCTBME HA JKUBBIE OPraHU3Mbl, IOJy4YE€HUE U
MpUMEHEHHE. DKOJIOTUYeCKue MpoOsieMbl, CBI3aHHbIe ¢ okcuaoMmyriepona (IV),
TUNOTE3a TI00ANIbHOTO MOTEIUICHUS] KJIMMaTa, MapHUKOBBIA 3(dekT. YromabHas
KHCJIOTa U €€ CoJiu, UX (PU3MYECKUE U XUMUUYECKUE CBOMCTBa, MOJYy4YCHUE U
npuMenenne. KauecTBeHHass peakuusi Ha KapOoHaT-uoHbBL. Vcmosib3oBaHMe
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIINIEHHOCTH U CEJILCKOM XO3SIICTBE.

[lepBoHauanbHbIE MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHAsI KUCJIOTA).
[IpupoaHble HMCTOYHHKUA YIJIEBOJAOPOJOB (yrojb, MNPUPOAHBIM Ta3, HEPTH),
MPOAYKThl WX mepepaboTKu (OEH3WH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsaTHe 0 OMOIOTUYECKU BaXKHBIX BEILIECTBAX: KUpax, O€IKax, YriIeBogax — U UxX
poJii B KM3HHM 4YeJoBeKa. MarepuaibHOE €JAUMHCTBO OpPraHMYeCKUX U
HEOPTraHUYECKUX COCTUHEHUM.

Kpemnuii, ero ¢usuueckue u XUMHUYECKHE CBOWMCTBA, IMOJy4YEHUE U
npuMenenune. CoeiMHEHUs KpeMHUs B mpupoje. OOuiue npeacTaBieHus 00 OKCHUe
kpemHus (IV) u kpemuueBoii kucnore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBINLJICHHOCTU. BakHellne CTpOUTENbHbIE MAaTepHUallbl: KEepaMHKa, CTEKJIO,
IeMeHT, ©OeToH, kene3o0etoH. [IpoOmembl 0Ge30macHOrO  MCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HHU.

Xumuueckuui IKcnepumenm:

U3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIECTB, CBOWCTB COJISTHOM KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIUN Ha XJOPUI-UOHBI M HAONIOJEHUE MMPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpa)karolre (GU3NYECKue U XUMHUYECKHE CBOWCTBA
raJloreHOB M HUX COEIUHEHUN (BO3MOXKHO HCIOJIb30BaHUE BHUEOMATEPUAIIOB),
O3HAKOMJICHHE C 00pa3IaMu XJI0pHUI0B (TaJIOT€HUIOB), 03HAKOMIJIEHHE ¢ 00pa3iiaMu
ceppl U €€ COeAMHEHUSAMH (BO3MOXHO HKCIOJIb30BAaHHE BHUIACOMATEPHUAIIOB),
Ha0JII0/IeHKEe TIpoliecca 00yTIMBaHUs caxapa Moji IeMCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOU KUCIIOTHI, U3yUCHUE XUMUUYECKUX CBONCTB pa30aBiICHHON CEPHOM KUCIOTHI,
MPOBEJICHNE KAU€CTBEHHON pEaKIUM Ha CyJib(paT-uoH U HAOII0AeHUE MpU3HaKa e



MPOTEKaHUs, O3HAKOMIIEHHE C (PU3MUEeCKMMHU CBOMCTBaMU a3oTa, (pocdopa U ux
COeIMHEHUN (BO3MOXKHO HCMOJb30BAHUE BUACOMATEPHUAIOB), 00pa3liaMi a30THBIX
u ocopHbIX ynoOpeHui, moiaydeHue, cOOMpaHue, pacrlo3HaBaHUE U W3YUCHHE
CBOWCTB aMMMaKa, MPOBEJACHUE KAYECTBEHHBIX PEaKUUi HAa HOH aMMOHHUS U
dbochar-noH U  U3ydeHUE TPU3HAKOB HUX TMPOTEKAHUSA, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHON a30THOW KHUCIOTHI C MebI0 (BOBMOXKHO HCIOJIb30BaHHE
BHUJIECOMATEPUANIOB), H3y4YEHUE MOJEJEH KPUCTAUIMUYECKUX PEMIETOK aiMasa,
rpaduta, ¢yiiepeHa, 03HAKOMJIEHUE C MPOIECCOM aJCcOpOLUUH PACTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM W yCTPOMCTBOM MPOTUBOrasa, IOJIy4YEHUE,
coOupanue, paclio3HaBaHUE W U3yYEHUE CBOMCTB YIJIEKHCIIOTO ras3a, MPOBEJICHHE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT U CWJIMKAT-UOHBI U U3yYEHUE NMPU3HAKOB UX
MPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIMEH CHIUKATHOW MPOMBIILICHHOCTH,
pELICHUE SKCIEPUMEHTAIBHBIX 33Ja4 M0 Teme «BaXHEeWIlne HEMETAIbl U KX
COEIUHECHUSD.
10 KJIACC
MeTa/uibl 1 MX COETUHEHUS

OO6mias XxapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux mnoyioxkeHuss B llepuomnueckor cucreme XuUMHU4YeCKHX 3neMeHToB J[. .
MenaeneeBa u cTtpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTranueckasl CBA3b U
METaJUIMYECKask KpUCTAIUIMYECKAs PEIIETKA. DJIEKTPOXUMUYECKUN PSATHATPSKCHU N
MetaiioB. duznueckue M XUMHYECKHE CBOMCTBAa MeTauioB. OOIIuUe CrnocoObl
noytyueHust MetajioB. [loHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI
ux oT koppo3uu. CruiaBsl (CTaidb, YyTyH, IIOPATIOMUHUMN, OPOH3a) U UX TPUMEHEHHE
B OBITY U MMPOMBIILIEHHOCTH.

[[lenounsle mMeTamIbl: ONOXKEHNUE B lleproanyueckor CHCTEME XUMUYECKUX
anemeHtoB /. M. MenzaeneeBa, CTpO€HME HUX aTOMOB, HAXOXIEHUE B IIPUPOJIE.
dusnyecKkue U XMMUYECKUE CBOICTBA (Ha mpuMmepe HaTpus U Kainusi). OKCUIbI U
TUAPOKCHABI HATpud MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAJIOB MW UX
COEIUHECHUM.

[[lenouHo3eMeNbHBIE META/UIBI MarHud W KajJbLHUU: TMOJOXEHHE B
[Tepuoanyueckou cucreMe xumnueckux 3nemeHToB /1. 1. Menneneesa, cTpoeHue nx
aTOMOB, HaxOXJAeHHue B npupoje. Ouzndecknue u XUMUYECKUE CBOMCTBA MarHusu
Kasblusl. BaxkHeiime coefuHeHns Kanbius (OKCUT, TUIPOKCU]T, coiin). JKECTKOCTD
BOJIbI U CIIOCOOBI €€ yCTpaHEHHUS.

AuroMuHUN: TonokeHne B [lepnoandyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpOEHHUE aroMa, HaXOXIeHUE B mnpupoac. OPU3NYECKUE U
XUMHUYECKHE CBOMCTBA amtoMUHUA. AMGOTEpHBIE CBOMCTBA OKCUJA U THUAPOKCUIA
ATIOMUHHSL.

Keneso: monoxenue B [leppoandyeckon CUCTEeME XUMUYECKHUX JIEMEHTOB [I.
. MengeneeBa, cTpoeHHE aroMa, HaxoxiaeHue B npupone. Dusmueckue u
XHMHYECKHE CBOMCTBA ene3a. OKCuIbl, THAPOKCUIbI U conu xkene3a (1) u xenesa
(IIT), nx cocra, CBOMCTBA U MOTy4YCHUE.



Xumuueckuui IKcnepumenm:

O3HaKOMJIEHHME ¢ oOpasllaMd METaJlIOB M CIUIaBOB, HX (U3UYECKUMU
CBOMCTBaMHU, M3Y4Y€HHUE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJACHCTBUS OKCHAA
KaJIbIIUSl W HaTpus C BOJOM (BO3MOXKHO HCMOJB30BAaHUE BHUIACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOWCTB XKECTKOM BOJBI, MpOLECCAa TOPEHUS XKeJe3a B KHUCIOPOAE
(BO3MOXKHO  HCHOJIb30BAaHME  BHUJIEOMATEPHUANIOB), MPHU3HAKOB  MPOTEKAHUs
KAQYECTBEHHBIX PEAKIMi HAa MOHBI: MArHUS, KAJIbIUs, aJIOMUHUS, LIUHKA, KEe3a
(IT) u xenesza (II1), mequ (I1), HabnrOEHNUE U OMMCAHKE MPOLIECCOB OKPAIIMBAHUS
IJJaMEHH HWOHAMU HaTpusl, Kalus W Kajdblus (BO3MOXKHO HCIOJIb30BAaHUE
BHUJIEOMATEPUAIIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOMCTB TUJPOKCUA ATTFOMUHUS
Y THUIPOKCHU/JIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxHeiimme
METaJUIbl U UX COCTMHEHUS.

XuMus M OKpYKa0LIafA cpeaa

BemecrBa m Marepuansl B NMOBCEAHEBHOM >XU3HU 4YenoBeka. be3omacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouleh cpennl (mpenesbHas AOMyCcTUMast
KOHIIeHTpalus BemiecTs, aanee — [1/IK). Ponp xuMun B pelieHHH 3K0JIOTHYECKUX
npooJieM.

Xumuueckuii IKCnepumenm:

u3yueHue oOpaslloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJUMEPHBIE
MaTepuarbl).

Mescnpeomemmnoie céasu

Peanuzanus MexnpeaMETHBIX CBS3€d NpU M3ydyeHMH xumuud B 10 kiacce
OCYILECTBIISIETCS YEPEe3 HCIOJb30BaHHWE KaK OOMNIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U TMOHSITUH, SBISIIOUUXCS CUCTEMHBIMU JIJIsl OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYUYHOIO ITUKJIA.

OOmiMe ecTEeCTBEHHO-HAYUYHbIE TOHSTHUS: HAay4YHBI (PakT, THIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIaccupuKalus, MNEePUOJUYHOCTb, HAOII0JACHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeNb, SBICHUE, NAPHUKOBBIM
3 eKT, TEXHOIOTHS, MaTePHUAIBI.

duzuka: MaTepus, aToM, FIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIHI,
PaIuO0aKTUBHOCTD, MOJIEKYJIa, ANEKTPUUYECKUIN 3apsig, MPOBOJHUKH,
MOJYTIPOBOJHUKH, JUAJEKTPUKHU, (POTODJEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIleCTBa, ra3, pacTBOP, PACTBOPUMOCTD, KPUCTAJUTHYECKAsI
peméTka, CruiaBbl, (PU3UUYECKUE BEIWYUHBI, €AUHUIIBI U3MEPEHUSI, KOCMHUYECKOE
MPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢dorocunres, npixaHue, Omocdepa, 3KOCUCTEMa, MHUHEpaIbHBIC
yA00peHUsl, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, rugpocdepa, MUHEpaJIbl, TOPHBIE TTOPOILI, TOJIE3HBIE
HCKOMAaeMbIe, TOIUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JINYHOCTHBIE PE3YJIbTATHBI

JIn4yHOCTHBIE pe3yNbTaThl OCBOCHUSI MPOrpaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHUs JOCTHralTCs B Xo0/A€ OOy4YeHHs XMMHHM B €IUHCTBE Y4Ye€OHOU U
BOCIIUTATEJIBHON JESITEIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMUA POCCUMCKUMU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TMPUHITHIMU B
oOlllecTBE MpaBWIaMU M HOPMaMU MOBEAEHUS U CIIOCOOCTBYIOT Mpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIIMN 00yUYarOIIUXCSl.

JIuyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOydYaroUIuxcs
PYKOBOJCTBOBATbCSI CHUCTEMOW MO3UTHUBHBIX I[IEHHOCTHBIX OpHUEHTAUMN U
pacIIMpeHue onbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOro BOCIIUTAHUS

LHEHHOCTHOI'O OTHOLIEHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUECKOMY
Y HAy4YHOMY HACJIEAWI0, MOHHMAaHUS 3HAYCHHUS XUMHUYECKOW HAyKH B KU3HU
COBPEMEHHOI'0 OO0IIeCTBA, CIIOCOOHOCTH BJIAJCTh JOCTOBEPHOM HHOpMAIUEH O
MEePEIOBBIX JIOCTIKEHUSIX M OTKPBITHSIX MHPOBOM U OTEUECTBEHHON XHMMH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPOUCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS

MPEACTABICHUSI O COIUAIBHBIX HOpPMax W TMpaBUjaxX MEXKINYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOU, Y4eOHOUCCIE0BATENBCKOM, TBOPUECKOM U IPYTUX BUJIAX EATEIIBHOCTH,
TOTOBHOCTH K pPa3HOOOPa3HOM COBMECTHOW AESATEIbHOCTH TIPU BBHITTOJITHECHHH
y4eOHBIX, IMO3HABATENbHBIX 3a/1a4, BBIMOJHEHHUH XHUMHUYECKUX HSKCIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUION B3aUMOIIOMOIIU
B IIPOILIeCCE ATON y4eOHOU NeATeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHHE
Y TOCTYIIKM CBOMX TOBApHUIIEH C MO3WUIMM HPABCTBEHHBIX W MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MMOCIEACTBUN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XUMHYECKOW PEAKIIUU,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH M COCTABIISIIOIINE
OCHOBY [l TIOHMMAaHUSI CYIIHOCTH HAyYHOW KapTHUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSA IPUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPEIO, O pOJIM XUMHUM B IMMO3HAHUM ITUX 3aKOHOMEPHOCTEH;

[T03HABATEIbHBIE MOTHBBI, HAITPABIICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XHMHH, HEOOXOIWMBIC IJIsI OOBSCHEHHS HaAOJII0JaeMBIX MPOIIECCOB M SBIICHUH,
MO3HABaTEIbHON, MH(OPMALIMOHHOW U YUTATEIIbCKOM KYJIbTYpPbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl € y4YEeOHBIMH TEKCTaMH, CHPABOYHOM
JUTEpPaTypoOd, MJOCTYNMHBIMH TEXHUUYECKUMH CpEACTBAMU HH(OPMAIIMOHHBIX
TEXHOJIOTHH;



UHTEepeC K OOYyYEeHHIO U TO3HAHUIO, J0003HATEILHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  caMOOOpa3OBaHUIO, TIPOCKTHOM WM HMCCIEA0BATEIHCKOM
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIE€HHOCTU U YPOBHS OOyYEHUS B
JanbHEHIIeM;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU >KHU3HU, OTBETCTBEHHOIO OTHOIIECHHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUUA U
HETMPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOIEHUS aIKOTr0Jis, HAPKOTUKOB, KYpEHHSI),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJ O€30MacCHOCTH TIpH  OOpalleHHH C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PeaibHOM KU3HH;

5) Tpya0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY H3YUYEHHUIO Mpodecchil u Tpyaa pa3iuyHOTO poja,
YBaXKEHHE K TPYAY U pe3yiabTaTaM TPYJI0BOU AESTEILHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUH, OCO3HAHHBINA BEIOOPUHIUBUY AIbHOM
TPAEGKTOPUU MPOAOJKEHUS] O0pa3oBaHUSI C YUYETOM JUYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHMMHH, OOILECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEIIHON
npo¢eCCUOHAIBHON NEATEIbHOCTU U Pa3BUTHUS HEOOXOIUMBIX YMEHUN, TOTOBHOCTD
aJanTUPOBaTHCS B TPOQPECCUOHATBLHOM CpEJIE;

6) PK0JIOrHYEeCKOTr0 BOCIIMTAHMS

HKOJIOTUUYECKHU 11eJIECO00Pa3HOE OTHOIIEHUE K MPUPOAE KAK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBaHUS, IMOHMMaHUE IIEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(GU3UYECKOMY U TICUXHYECKOMY 370POBbIO, OCO3HAHWE I[EHHOCTU COOJIIOACHUS
npaBuil 0€30MACHOTO MOBE/ICHUSI TPU pabOTE ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YIPOKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTHU MPUMEHSATH 3HAHMS, MOJIydyaeMble MPU WU3YUYCHUH XUMUU, IS
pEILICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH NPUPOIHON CPEeNOn, ISl TOBBIILICHUS
YPOBHSL  DKOJIOTMYECKOW  KYJBTYpPhl, OCO3HaHUSA TJI00AJBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEeM U MyTel HMX pelieHuss MOCPEACTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOMN U COIMATILHON MPaKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocraBe wmeTanpeaMeTHBIX PE3YyJIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUSI MUPOBO33pEHHUS 00IIIEHAYYHbIE IOHITHUS (3aKOH, TEOPHUS, IPUHIINII,
runoTe3a, (Qakr, cucTeMa, MPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX yYE€OHBIX MpEeAMETax U IMO3BOJISIIOT Ha
OCHOBE 3HAHUW U3 ITUX MNPEeIAMETOB (OPMUPOBATH MPEJICTABICHUE O IIEJIOCTHOU
HAay4YHOUW KapTHHE MUpA, U YHUBEpCaJbHbIE yueOHbIE JEHCTBUS (MO3HABATENIbHBIE,
KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOpbIE oOOecreunBaroT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO y4EOHOM
JEATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS



Bba3oBble Joruueckue aeiicTBUA:

YMEHHSI HCMOJb30BaTh NPUEMBI JIOTHUYECKOTO MBIIUICHUSI MPU OCBOEHUU
3HAHUU: PACKPBHIBATH CMBICI XUMUYECKUX MOHATUM (BBLACISATH MX XapaKTEpHBIC
MpPU3HAKK, YCTAaHABIMBATh B3aUMOCBSI3b C JAPYTMMHU TMOHSATHUSIMHU), HCIOJIb30BAThH
MOHATHUS JIJIs1 OOBACHEHUS OT/AEIbHBIX ()AaKTOB U SBJICHUH, BEIOMPATh OCHOBAHUS U
KpUTEpUH ISl KIACCU(PUKAIMU XUMUYECKUX BEIIECTB U XUMHUYECKHX PEaKIIUi,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIY OOBEKTaAMHU H3yUEHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIE, JEAyKTUBHBIC, IO aHAJIOTHH),
JieJaTh BBIBOJIBI M 3aKJIFOUYEHUS;

YyMEHHE TPUMEHSATh B TMpOIECCe IMO3HAHUS TMOHATUS (MpPEeIMETHbIE U
MeTanpeIMETHbIC ), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIU, UCIIOJIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUHU MOJICIIbHBIEC MPE/ICTABICHUS —
XUMHUYECKUU 3HAK (CUMBOJ »JJIEMEHTa), XUMUueckas (opMyna U ypaBHEHHE
XUMHUUYECKON peakiy — MpH PelIeHUH y4eOHO-IT03HABATENbHbBIX 33/1au, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISIBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHii,
BBISIBJISITh  OOILIME€  3aKOHOMEPHOCTH, MPUUYUHHO-CIEJCTBEHHBIE CBSI3U WU
MPOTUBOPEUHS B U3yUaEeMbIX IIPOIIECCaxX U SIBICHUSX.

Ba3oBble ucciaenoBareabcKue AeCTBUSL:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TAKKE B KAYECTBE OCHOBBI 11 (DOPMUPOBAHMUS TUIIOTE3BI IO MIPOBEPKE
MPaBUWIbHOCTH BBICKA3bIBAEMbIX CY3KJICHHII;

NpUOOpPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OpPraHU3allid U MPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €ro pe3yabTar, GOopMyJIUpOBaTH 000OIIECHUS U
BBIBO/IbI 110 Pe3yjbTaTaM MPOBEAEHHOTO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpojieaHHo# pabdoTe.

Pabora ¢ ungopmanmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH WU MHTEPHPETHPOBATH HH(MOPMAIIUIO
Pa3IUYHBIX BUJIOB U (POPM MIPEACTABICHUS, MOTyYaeMyI0 U3 Pa3HbIX MUCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOrO COJIEpKAHUS, CIPABOYHbIC
nocodbusi, pecypcbl MHTepHeTa), KpPUTHYECKU OIECHHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHE NPUMEHATHh Pa3IU4YHbIE METOJIbl M 3aMpOChl MPHU MOUCKE U OTOOpE
MHpOpMAIIMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMMBIX JJISI BBINOTHEHUS
y4eOHBIX U MO3HABATENBHBIX 3a/1a4 OMPEACIIEHHOTO TUIA, MPUOOPETEHNE OMBITA B
o0JlacTh  HMCHOJIb30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIaJICHUE KYJbTYPOIl aKTUBHOI'O MCIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITETILHO BBIOMPATh ONTUMANIbHYIO (hOpMY Mpe/icTaBiIeHUs: HHPOpMALIKU U
WUTIOCTPUPOBATh pellaeMble 3a7aydl HECJIOXKHBIMM CXEMaMH, JHharpaMMamu,
IpyrumMu popmMamu rpapuKku U ©X KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh W aHAIM3UPOBATH B IMpolecce Yy4uyeOHOU U



MCCIIEIOBATENbCKON AESTEIbHOCTH WH(POPMAIUIO O BIMSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO3SIUCTBAa M TPAHCIOPTA HAa COCTOSIHUE OKpPYKalolel MNpUpOIHOM
CpenBbl.

KoMMyHuUKaTHBHBIEe yHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUS:

yMEHHSI 3a1aBaTh BOMIPOCHI (B XOJI€ TUaiora v (WJIM) AUCKYCCUH) M0 CYIECTBY
oOcyx)naeMoi Tembl, (QOPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOTHEHUS MPEJTIOKEHHOM 3a1a4u;

YMEHHSI  TPEACTABISATH  MOJYYEHHBbIE  pE3yJbTaThl  IO3HABATEIbHOU
JEATeIbHOCTH B YCTHBIX M TMHCHBMEHHBIX TEKCTaX; JieJlaTh MPE3eHTAIUIO
pPEe3yIbTAaTOB BBHIMIOJHEHUS XHUMHUYECKOTO SKCIEpUMEHTa (J1abopaTOpHOro OINBITa,
1a00paToOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, y4€OHOTO MPOEKTA);

yMEHHsI y4eOHOro COTPYyJHHUYECTBA CO CBEPCTHHUKAMHM B COBMECTHOU
MO3HABATEIbHOM UM HMCCJIEAOBATEIbCKOM  JESITEIBHOCTH MPU  PELICHUH
BO3HHUKAIOUIUX MPOOJIEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COIIACOBAHUS
no3unuii (00CyKaeHusi, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbD», KOOPAUHAIIUS
COBMECTHBIX JEHUCTBUH, ONpENeieHHe KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA:

YMEHHE CaMOCTOSITEIbHO OMpPEAENsITh ILENU AESITEIbHOCTH, IJIAHUPOBATH,
OCYILECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
JeATeNIbHOCTh, BEIOMpATh Hauboiee 3P(HEeKTUBHBIE CIOCOOBI PEIICHUs] YUeOHBIX U
MO3HABATEIbHBIX 3a/1a4, CAMOCTOSITEJIbHO COCTaBJSATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIM  aITOPUTM JECWCTBUM TIPU BBINOJIHEHUM 3aJaHUM C  YYETOM
MOJIyYEHUs] HOBBIX 3HAaHUWA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUSX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBICHHOW IEJIU, YMEHHE
MCIIOJIB30BaTh U aHATU3UPOBATH KOHTEKCTHI, MIpe/jlaraéMble B YCIIOBUH 3aJJaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B coctaBe mnpeaMeTHBIX pe3yNbTATOB IO OCBOCHHIO 00s3aTEIBLHOIO
COJIEpKaHMs, YCTAaHOBJIEHHOTO JaHHOW QeaepasbHON pabouelt mporpamMmoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYarOUIMMHUCS HAy4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
JIEeUCTBUM, crnenupuyuecKkue s TMpeIMETHOM o00macTh «XHUMHUS», BHJIbBI
JNEATeIbHOCTH MO  TOJYyYEHUI0O HOBOTO  3HAHUS, €ro HHTEPHpETaIH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3UYHBIX YUYEOHBIX U HOBBIX CUTYaI[UsX.

K xoHiy o0yuenus B 8 kiacce npeIMeTHbIe pe3ybTaThl HA 0230BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y O0YUAIOIINXCSI YMEHUM:

e PpAaCKpBIBaTh CMBICJ OCHOBHBIX XUMHUYECKHX IMOHSTHH: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIECTBO, CMECH
(oHOpOIHAST M HEOJAHOPOHAsS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJb, AJIEKTPOOTPUIIATEIHHOCTh, CTENEHb



OKHCIICHHUS, XUMHUYECKasl peakius, KiaccupuKalus peakiuid: peaKiuu
COCIMHEHUS, PEaKIUU Pa3JIOKEHUs, pEaKIUU 3aMEIICHUs, PEaAKIUU
oOMeHa, 3K30- U IHAOTEPMHUUYECKUE PEAKIUU, TEIIOBON 3P (hEeKT peakuuu,
AJIPO aTOMa, JIEKTPOHHBIN CIION aToMa, aTOMHAasi OpOUTaNb, panyC aToOMa,
XUMHYECKasl CBS3b, MOJSPHAS U HEMOJISIpHAs KOBAJIEHTHAs CBSA3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHUOH, pPAcTBOP, MaccoBas JOJisI BEIIECTBA
(TIporieHTHAs! KOHIIEHTPAIIUs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSITHH W
MPUMEHSITH 3TH MOHSITHUS MIPU OMUCAHUU BEIIECTB U UX MIPEBPAICHUN;
UCIIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY [UJIi COCTaBieHUs (opMmyn
BEILIECTB M YPABHEHUN XUMUUYECKUX PEAKIINIA;

ONPENIENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHHUSX,
CTENEHb  OKWUCIICHHS  JJIEMEHTOB B  OWHApHBIX  COEJUHEHHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEIUHEHHI IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJlGHTHAasT W MOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSIX;

packpeiBaTh cMbich Ilepumogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOJUUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX TosioxkeHusi B llepuoanueckoit cucreme,
3aKOHOB COXPAaHEHHUS MacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4€HUSsI, 3aKOHA ABOTaJpo;

OMHUCHIBATh M XapakTepuszoBaTh TabnauuHyro (opmy Ilepuoguueckoit
CUCTEMbl XHMMHUYECKHUX DJJEMEHTOB: pa3inyaTh TMOHITUS «IJIaBHAs
noarpynmna (A-rpynna)» u «mnobouynas noarpynna (b-rpynna)», manbie u
OOJNbIlIMEe TEPUOMbI, COOTHOCUTH OOO3HAUYEHMS, KOTOpPhIE HMEIOTCS B
tabmune «llepmogmyeckas cucremMa XuMHYeckux odiaemeHtoB . U.
MeHnieneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB

XUMHUUYECKHUX DJIEMEHTOB (COCTaB M 3apsij siApa, 00IlIee YUCIO JIEKTPOHOB
Y paclpeiesICHUe UX I10 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE SJIEMEHTHI, HCOPTaHWYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YHCIy U COCTaBy YYacCTBYIOIIMX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3D PEKTY);

XapaKTepru30BaTh (OMHCHIBATh) OOIIME XMUMHYECKHE CBONCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEpPAMU MOJEKYIISPHBIX
ypaBHEHHI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHUMHUUYECKUX IIpEBpaIlllCHUNA B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MAacChIBEIECTB,
MacCOBYIO JIOJII0O XMMHYECKOrOo »jieMeHTa 1o (opMyse COeIUuHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOUN peaKIuu;



MPUMEHSTH OCHOBHBIE OTEPAIlN MBICIIUTEIHLHON MEATeIbHOCTH — aHaIu3
W CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTHU3alMI0, KIacCU(HUKAIIHUIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBS3eW — ISl M3YYCHHUS CBOWCTB
BEIIECTB W XHMHYECKUX PEAKIUH, eCTeCTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOJIJIEHUE, HU3MEpPEHHE, MOJEIUPOBAHUE, IKCIEPUMEHT
(peasibHBIM U MBICIICHHBIN);

CJIeI0BaTh MPaBWIaM MOJIb30BaHUS XUMUYECKOU MOCY 10 U J1abOpaTOPHBIM
o0Opy/IOBaHMEM, a TaKXe IMpaBuiIaM OOpAaIllEHUs C BENIECTBAMHU B
COOTBETCTBHHM C WHCTPYKIMSAMH TI0 BBITIOJHEHUIO JIA0OPAaTOPHBIX
XUMHUYECKHUX OTBITOB IO MOJYYEHUIO U COOMPAHUIOTa3000pa3HbIX BEIECTB
(BomopoAa W KHUCIOPOJA), MPUTOTOBJIECHUIO PACTBOPOB C OMPEAEIIEHHOM
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUUYECKUE DKCIIEPUMEHTHI 0 paclO3HABAHUIO PACTBOPOB IIEIOUYEH M
KHCJIOT C TIOMOIIBIO MHJIUKATOPOB (JTAKMYC, PeHoN(PTaTeuH, METUIOPAHK

U Jpyrue).

K xoHiy o0yuenust B 9 kiacce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

PacKphIBaThb CMBICII OCHOBHBIX XWMHYECKUX MOHATHUU: XHUMWYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, IMPOCTOE BEUIECTBO,
CI0KHOE BENIECTBO, BAJIEHTHOCTH, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHB
OKHUCIICHUSI, XUMUYECKasi pPeaKiusi, XUMUUYecKasi CBA3b, TEIIOBOU A PekT
peaKIuu, MOJIb, MOJISIPHBIN 00BbEM, PACTBOP, AIEKTPOIIUTHL, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT ~ JAUCCOIMALIMSI, pEeakluu  HOHHOTO  OOMeEHa,
KaTaJIn3aTop, XMMUYECKOE PaBHOBECHE, OOpaTHUMBbIE U

HEOOpaTUMBbIE PEAKIUHU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIE DPEaKIIHH,
OKHUCIIUTENb,  BOCCTAHOBUTEIb,  OKHCICHUE U BOCCTaHOBJICHUE,
ajuioTponusi, aMm(pOTepHOCTh, XUMHUYECKAsl CBs3h (KOBAJEHTHAsl, MOHHAas,
MeTaJTHYECKas ), KpUCTAIIMYecKasi pemeéTka, KOppo3usi METAIOB, CIUIaBHI,
CKOPOCTh XMMHUUYECKOW PEAKINU, MPEACIbHO JOMYCTUMAsl KOHIEHTPALUS
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKHX TMOHITUUA U
MIPUMEHATH 3TU NOHATHS IIPU OMUCAHUH BEIIECTB U UX MTPEBPAICHUI;
UCIIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY [UJIi COCTaBieHUs (opMmyn
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUM;

ONPEAEHATh BAJICHTHOCTh U CTETIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCOUHEHUSAX PA3JIMYHOTO COCTaBa, MPHUHAIJIEKHOCTh BEHIECTB K
ONpeIeNIEHHOMY KJIacCy COEIMHEHUW 1o (opMynaM, BUJ XUMHUYECKOU
CB3W (KOBaJ€HTHAs, WOHHAs, MeETaJUIMYEeCKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (popMyre, xapakTtep cCpeibl B
BOJIHBIX PAacTBOpPax HEOPraHMYECKUX COEAUHEHUU, TUI KPUCTAIIINYECKON
PELIETKH KOHKPETHOT'O BEILIECTBA;

packpeiBaTh cMmbIcn [lepumogmueckoro 3akona JI. U. Menneneea wu



JEMOHCTPUPOBATh €ro IOHMMAaHUE: OINHUChIBAaTh U XapaKTEPU30BATh
tabauuynyto (opmy Ilepuogmyeckoid CUCTEMbl XMMHUYECKUX 3JIEMEHTOB:
paznuuath MOHATHS «rjaBHas mnoarpynna (A-rpynma)» W «mnoOodHas
noarpynna (b-rpynna)», manbsle u OOJbIIME TEPUOJBI, COOTHOCUTH
0003Ha4YeHUs1, KOTOPbIE UMEIOTCS B IEPUOAMUECKOM TabJINIIEe, CUUCIIOBBIMU
XapaKTepUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsin  anapa, oOlllee 4YUCIO DJIEKTPOHOB M paclpefefieHHe HUX I0
AJIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHUHU
CBOMCTB 3JIEMEHTOB U HMX COCIMHEHUN B Mpelieflax MallbIX MEePUOJIOB U
TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YMCIy M COCTaBYy YYacCTBYIOIIMX B PEAKIUU
BEILIECTB, MO TEIIOBOMY 3G (EeKTy, MO0 WU3MEHEHHUIO CTENEeHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBaTh) OOIIHE W CHEIU(PUUESCKHEe XHUMUYECKUE
CBOMCTBa TPOCTBHIX U CJOXHBIX BEIECTB, MOATBEPXKAasl OMHCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HMOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEaKIU;

COCTaBISATb YPAaBHEHUS SJEKTPOJIUTUYECKOM NHCCOIMAIMU  KHUCIOT,
HIeJI04YEel U COJIeH, MOJIHBIE U COKPAIIEHHBIE YPaBHEHHS PEaKIil HOHHOTO

oOMEHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TCHETHYECKOU CBSI3U MEXY BEIECTBAMH PA3TUIHBIX KIIACCOB;
pacKpheIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MIOCPEACTBOM COCTABJICHHS SJICKTPOHHOrO OaJlaHca THX PeaKIuii;
IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH IPOTEKAHUS XHMHYCCKHX IIPEBpAlICHUH B Pa3IdYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MaCCHIBEIIECTB,
MAacCOBYIO JIOJTFO XHUMHYECKOTO »dJeMeHTa Mo (opmylie COeauHEHUs,
MacCOBYIO JIOJTIO BEIIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOUN peaKInu;

COOJTI0IaTh TIPaBUIIA TTOTH30BAHUS XUMUYECKON TTOCYI0N MIa00paTOPHBIM
o0opyaoBaHWEM, a TakKe TMpaBuja oOOpamieHuss C BEMECTBAMH B
COOTBETCTBHHM C WHCTPYKIHSMHU TI0 BBITIOJHEHUIO JIaOOPaTOPHBIX
XUMHUYECKUX OIBITOB TIO TTOJIYYSHUIO U COOMPAHUIOTa3000pa3HBIX BEIIECTB
(aMMMaka M yriaeKkucioro rasa);

IIPOBOJIMTH PEAKITUH, ITOATBEPIKIAIONINE KaUeCTBEHHBI COCTAaB Pa3IMUHBIX
BCIECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOPHUA-, OpPOMUI-, HOIUA-,
kapOoHat-, (ocdar-, cunukar-, cyiabdarT-, THAPOKCUI-UOHBI, KATHOHBI
AaMMOHHSI U HWOHBI W3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEICCTB;

IPUMEHSITh OCHOBHBIC OIEpAllMM MBICIUTEILHON ACATEILHOCTH — aHaJIu3



W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATH3aIMI0, BBIABICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3YYEHUS CBOWCTB BEMIECTB W
XUMUYECKAX PEaKIHid, €CTECTBEHHO-HAyYHBIC METOJbl TO3HAHUS —
HaOIIOJICHHE, U3MEPEHUE, MOJICIUPOBAHHE, DKCICPHUMEHT (pealbHBIA H
MBICJICHHBI ).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KNIACC
KonuyecTBo yacos
Ne HaunmenoBanue pa3aenoB u DJIeKTPOHHBIE (HH(POBHIE)
KounTtpoJabHbie IIpakTH4eckue
n/n TeM NPOrpaMMBbl Bcero o0pa3oBaTe/bHbIE peCypChl
padoThI padoThI
Pasnea 1. IleppoHavyaabHble XUMUYECKHE MOHATHS
XuMmus — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [HOK
' MPAKTUYECKOU AEATEIIBHOCTH https://m.edsoo.ru/7f41837c
4eJIoBeKa
12 BemtecTBa 1 XUMHUUYECKHE 15 1 bubmnoreka IIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pasnen 2. Baskneiimne npeacTaBuTe/ I HEOPraHNYeCKNX BellecTB

’1 Boznyx. Kucnopoa. Ilonstue 6 bubnnorexa [IOK
00 oxcHmax https://m.edsoo.ru/7f41837¢
59 Bonopoa.Ilonsitue o kucnorax 2 1 bubnnoreka IIOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tousitue 06 5 1 1 bubmnoreka [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
)4 OCHOBHBIC KJIACCHI 1 | 1 bubmnoreka IIOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Pazpnen 3. [llepuoanyecknii 3axon u [lepuoanyeckas cucrema xumuieckux 3jeMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN




[lepuoanueckuii 3aKOH U
[lepuoanueckas cucrema

Bub6nuoreka [JOK

31 XUMHUYECKUX 3j1eMeHToB /. 1. 7 https://m.edsoo.ru/7f41837¢
Menneneesa. CTpoeHue aroma
- )O(I/IMI/I‘-ICCKaH CBSI3b. . BuGmorexa LOK
' KHCIHTEIbHO https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIINU
Bu6nuoreka [JOK
Hroro o pasaeny 15 https://m.edsoo.ru/7f41837¢
P 3 bubmuoreka [JOK
C3EPBHOC BpEMA https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME




9 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB U TeM uudpoBbIe
Ne i/ P Kontpoabnbie | IpakTuueckune (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO M XMMH4YeCKHE PeaKkuuu
11 [ToBTOpeHue u yriyoiaeHue 3HaHUHA 5 1 bubmuorexa LIOK
' OCHOBHBIX pa3zelioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bubnmoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLIHALIHS. 2 1 1 bubnmoreka [JOK
' XHUMHUUYECKUE PEAKIUU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pasnen 2. HemeTauibl M MX COeJUHEHHS
)1 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 1 bubmuorexa LIOK
' anemeHToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcTUKa XUMHUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa LIOK
' PyHHBL L-6P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepuCcTHKa XUMUIECKUX
bubmuoreka [JOK
23 aneMeHTOB VA-rpymmsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepuCcTUKa XUMHYECKUX
2.4 sanemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [IOK
' N by ' pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCTMHEHUS
Hroro no pasneny 25




Pazgen 3. MeTa/iIbI M X COeANHECHUS

bubmuoreka [JOK
. i 4
31 Obmue cBOACTBa METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
32 Bakueiue MeTamisl 1 UX COSAUHCHUS 16 hitps://m.cdsoo.ru/ 7412636
Hroro no pazneny 20
Pa3znen 4. XuMus u okpy:kamomas cpeaa
4.1 B a a alIbl B )KU3HU YEJI0BEKA 3 buGmorexa IIOK
’ CIICCTRA H MaTCPHAIILL B https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p 3 bubmuorexa [JOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







