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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1Mo XMMHUKM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHus s
oOydJaronMxcsi ¢ HapyIIEHWEM 3pEHUs COCTaBjeHa Ha OCHOBE TpeOOBaHMM K
pe3yabTataM OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanusi, mpeactaBieHHpix B DI'OC 000, ®denepanpHOU
aJanTUPOBAHHON 00pa30BaTEIbLHON MPOrpaMMbl OCHOBHOI'O 0011Iero 00pa3oBaHUs
s cnaboBusanux odygarommxcest (ot 18.03.2022 Nel/22), a Takke Ha OCHOBE
dbenepanbHOM pabodeil mporpaMMbl BOCHUTaHUS M C YYETOM KOHIICTIIIMH
MPETNoIaBaHms y4eOHOTO TpeaMeTa « XUMHEs» B 00pa30BaTebHBIX OPTaHU3AIUIX
Pocculickon ®@enepanumu.

Bxnan yuebHoro npeaMera « XuMuUsh» B IOCTUKEHUE 11eTIEi OCHOBHOTO OOIIETO
oOpa3oBaHusi 00YCJIOBJIEH BO MHOT'OM 3HAUYE€HUEM XMMHUYECKON HayKHd B MO3HAHUU
3aKOHOB TPHUPOABI, B PA3BUTHH IPOU3BOJMUTEIBHBIX CHJI OOIIECTBA M CO3JaHUHU
HOBOM 0a3bl MaTepUaIbHOU KYJIbTYPHI.

XUMHST KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK pacIpoCTpaHWIA CBOE
BIIUSIHHE HA BCE 00JIACTH YEIIOBEYECKOI'O CYIIECTBOBAHUS, 3ajjajla HOBOE BUJICHUE
MHUpa, CTaJia HEOTHEMJIEMBbIM KOMIIOHEHTOM MHPOBOHM KYJIbTYpbI, HEOOXOIUMBIM
YCIIOBHEM XKU3HH OOIIECTBA: 3HAHWE XUMHUU CITY>)KUT OCHOBOU JJIs1 ()OPMHUPOBAHUS
MUPOBO33pPEHUS YEJIOBEKA, €ro MPEICTaBICHUN O MAaTepUAIbBHOM €AUHCTBE MUPA;
BOXHYIO  pOJIb  uUrpatoT  (GopMUpyeMble  XMUMHEH  TPEJICTaBICHUS O
B3aMMOTPEBPAIEHUIX YHEPTUU U 00 IBOJIIOINU BEIIECTB B MPUPO/IC; COBPEMEHHAs
XUMUSl HalpaBjieHa Ha PEIICHHE TJIOOATBHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHUSA
YEJIOBEUYECTBA - CBIPHEBOM, DJHEPreTUUYECKOM, THIIEBOM H 3KOJOTHYECKOU
0€30MacHOCTH, TPOOJIEM 3paBOOXPAHCHHUS.

B ycrnoBusx Bo3pacTaromiero 3HAa4YeHUS XUMHH B OKU3HU OOIIECTBa
CYIIECTBEHHO TIOBBICHJIACH POJIb XMMHYECKOro oOpa3oBanusa. B  mmane
COIMAJIM3AIIMN OHO SIBJSICTCS OJHUM M3 YCIOBUU (OPMHPOBAHHUS WHTEIICKTA
JUYHOCTH U TAPMOHUYIHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY  YEIIOBEKY XHMHYECKHE 3HAHWUS  HEOOXOIWMBI IS
MPUOOPETEHHS OOIIEKYIFTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYAUTHCS B
COIIMYME€ M OTBETCTBEHHO Y4acCTBOBAaTh B MHOT'OOOpPA3HOM KM3HU OOIIECTBA, JUIS
OCO3HAHUSI BAXKHOCTU PA3yMHOI'0 OTHOIICHHS K CBOEMY 3/I0POBBIO U 3J0POBBIO
JIPYTUX, K OKpYyXaromeld MPUPOTHON cpeie, M TPaMOTHOTO IOBEIACHUS TpHU
WCITOJIb30BAHUU PA3IMYHBIX MAaTEPUATIOB M XMUMHUYECKUX BEIECTB B TTOBCETHEBHOMN
KU3HH.

XUMUYECKOe O00pa30BaHWE B OCHOBHOM IIKOJIC SIBISICTCS Oa30BBIM 10
OTHOIIIEHHIO K CHCTeME OOIIero Xumudeckoro ooOpazoBanus. [lostomy Ha
COOTBETCTBYIOIIIEM €My YPOBHE OHO peajiu3yeT MPUCYIIUE O0IIEMY XUMHUUYECKOMY
0o0pa30BaHUIO KIIOUEBBIE IIEHHOCTH, KOTOpPHIE OTPAKAIOT TOCYAapCTBEHHBIE,



OOIIIECTBEHHBIE U UHUBUyaIbHbIE TOTPEOHOCTH. DTUM OTNPEACINAETCS CYyIIHOCTb
o0miei ctparernu oOydeHus, BOCIUTAHUS U Pa3BUTUS O0YUaIOLIUXCA CPEICTBAMU
y4eOHOro mpeamMeTa « XUuMHUs».

N3yuyenue npenmera:

- CHOCOOCTBYET peaju3allid BO3MOXHOCTEH Ui CcaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYPHI JITYHOCTH, €€ 001IeH 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

- BHOCHUT BKJIaJ B (D)OpPMHpOBaHHE MBINIJICHUS U TBOPUYECKUX CIOCOOHOCTEH
HOJIPOCTKOB,  HaBBIKOB WX  CaMOCTOSITENbHOM  y4eOHOM  JAEATEIbHOCTH,
HKCIEPUMEHTAIbHBIX W HCCICNI0BATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCEIHEBHOM JKM3HHU, TaK U B IPOPECCUOHATIBHON AESITENbHOCTH;

- 3HaKOMHT CO CHEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €JUHCTBO IPHUPO/BI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOJPOCTKOB;

- crnocoOCTBYEeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTMYECKOE
oOpa3zoBaHuEe 00yUYarOITUXCSI.

Ha3BanHble HampaBieHus: B OOy4eHHH XUMUHU 00ECIIEYMBAIOTCS CIIELM(PUKON
COJICp)KaHUSl TMPEIMETa, KOTOPBIM SIBISETCS NEAArOTMYECKH aJalTHPOBAaHHBIM
OTpa)keHHEeM 0a30BOM HAYKH XMMHUU Ha ONPEJEICHHOM 3Talle €€ pa3BUTHUS.

Kypc XxuMuu OCHOBHOM IIKOJIbI OPHEHTHPOBAH HAa OCBOEHUE O0YYaIOIIUMHUCS
OCHOB HEOPraHUYECKON XMMUU M HEKOTOPBIX NOHATHI U CBEAEHUN 00 OTAEIbHBIX
00BEKTaX OPraHNYECKON XUMUHU.

CrpykTypa colepkaHus mnpeamera chopMHUpOBaHa Ha OCHOBE CHCTEMHOTO
noaxona K ero usydeHuro. ConepKaHUE CKIAIbIBAETCS U3 CHCTEMBI MOHATUH O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XMMHUYECKOU peakluu.
O0e 3TH CUCTEMBI CTPYKTYPHO OPTraHHU30BaHbl MO MPUHLHUITY MOCIEI0BATEIHHOTO
pa3BUTHS 3HAHWK HAa OCHOBE TEOPETHYECKUX IPEACTABICHUI PAa3HOIO YpPOBHS:
aTOMHO-MOJIEKYJIIDHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHS
[Tepunonnueckoro 3akoHa Jl. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH, YUCHUS
O CTPOCHUM aTOMa U XMMHUYECKOH CBSA3M, MPEACTABICHUN 00 3IEKTPOIUTUUYECKON
JMCCOLMAIIMKU BEUIECTB B pacTBOpax. TeopeTnyeckre 3HaHUSI pacCMaTpUBAIOTCS Ha
OCHOBE HSMIIMPUYECKH IIOJIYYEHHbIX W OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCJIEZI0BATEIBHO OT OJJHOTO YPOBHS K APYroMy, BBIIONHSSA (PyHKINN 0OBICHEHUS
U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXXHOCTEH MPAKTUYECKOIrO
NPUMEHEHUS U TIOJIYYCHHS N3y4aeMbIX BEIIECTB.

Takass opraHuzainusi coAep)KaHUS Kypca CHOCOOCTBYET MHPEIACTABICHUIO
XAMHUYECKOM COCTAaBISIIOIIECH HAay4YHOW KapTHHBI MUpa B JIOTMKE €€ CHUCTEMHOMU
npuponbl. Tem cambiM oOecrieunBaeTcsi BO3MOXKHOCTH (OPMUPOBAHUS Y
00y4aronMxcs IEHHOCTHOT'O OTHOIIIEHUS K HAYYHOMY 3HAHUIO U METO1aM [TO3HAHMS



B HayKe. Ba)HO TakXe 3aMETUTh, YTO OCBOCHHE COAEPKAHMS Kypca MPOUCXOIUT C
NPUBJICYCHUEM 3HAaHUWA M3 paHee HU3YYEHHBIX KypcoB: «OKpyKawolHuid MHUpY,
«buosnorus» u «duznkar.

KoppekimoHnHo-pa3BuBaromuii MOTEHIIMATI y4eOHOTro NpeaMera «XUMUsD)
oOecrieynBaeT BO3MOXKHOCTH JUIsl TPEOJOJICHUS OOYYaIOIUMHUCS CIEIYIOUIUX
cnenupUIecKuX TPYIHOCTEH, 00YCIOBIICHHBIX CIIA00BUICHUEM:

- OTCYTCTBHE y MOJABJISIONIETO0 OOJBIIMHCTBA OOYYAOIIUXCSI BO3MOKHOCTH
BBISIBJISATh TMPU3HAKA XUMHUYECKUX OOBEKTOB, YCTAHABIMBATh pE3yJIbTAaThl U
O0COOEHHOCTH MPOTEKAHUS XUMUYECKUX MPOIECCOB C MOMOIIIBIO 3pEHUS;

- CIOXXHOCTb YCTAHOBJICHUS TPUYMHHO-CIICACTBEHHBIX CBSI3€d MEXAY
O00BEKTaMU U SBJICHUSMH, 3aMEJIEHHOCTh U HEYETKOCTh UX OTIO3HAHUS;

- OTCYTCTBHE BO3MOKHOCTHU MOJIKPEIUIEHUS MOIYy4aeMbIX XUMUYECKUX 3HAHUI
C TIOMOIILIBIO 3pUTENBHBIX 00Pa30B.

[Tpeononenue ykazaHHBIX TPYAHOCTEN HEOOXOAMMO OCYIIECTBIIATH Ha KA IOM
YPOKE YUUTEJIEM B MPOLECCE TPAMOTHO OPraHU30BaHHOM KOPPEKLIMOHHON paOOTHI.

[enu v 3aga4n y4eOHOTO NMpeaMeTa « X UMUS»

K  HampaBneHW:0 NEPBOCTENEHHOM  3HAYUMOCTH NIPU  peanv3aluu
oOpa3zoBaTenbHbIX (YHKIMA TmpeaMeTa «XUMHUSD»  TPAAUIHUOHHO  OTHOCST
(dbopMupOBaHHE 3HAHUI OCHOB XMMHUYECKOM HAyKH Kak OO0JIACTH COBPEMEHHOTO
€CTECTBO3HAHUA, MPAKTUYECKOM JESITEIIbHOCTH YeJIOBEKa M KakK OJHOI0 U3
KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. 3ajada MpeAMETa COCTOUT B (POPMUPOBAHUU
CUCTEMBbl XHMHUYECKHX 3HAHMM — BaXHEHUIIMX (PAKTOB, TOHSITHM, 3aKOHOB U
TEOPETUUYECKUX TOJOXKECHUM, JIOCTYIMHBIX OOOOIICHHI MHUPOBO33PEHUYECKOTO
XapakTepa, S3blKa HAyKW, 3HAHUNW O HAyYHBIX METOJaX HW3YYCHHS BEIIECTB U
XUMUYECKUX PEaKklUid, a TaKke B (OPMUPOBAHUU U PA3BUTHUU YMEHUH U CIIOCOOOB
NeSATEIbHOCTH, CBSI3AHHBIX C IUIAHUPOBAHMEM, HAOIIOJEHUEM M MPOBEIECHUEM
XUMHUYECKOT0 SKCIEPUMEHTa, COOII0ACHUEM IpaBuil 0e30IacHOro oOpalieHus c
BEILECTBAMM B [IOBCETHEBHOW KU3HH.

Hapsigy ¢ >TuM nenu u3ydeHuss OpeaMeTa B MNporpaMMe YTOYHEHBI U
CKOPPEKTHUPOBAHBI C YYETOM HOBBIX NMPUOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
oOpazoBanus. CerogHs B oOpa3oBaHuM 0co00 3HAYMMON  MPU3HAETCS
HAIpaBJIEHHOCTh OOy4YyeHUss Ha pa3BUTUE U  CaMOpa3BUTHE JIMYHOCTH,
(dbopMupOBaHUE ee UHTEIJIEKTa U o011l KyabTypbl. O0yueHne YMEHUIO YUUThCS U
MPOJI0TIKATh CBOE 00pa30BaHKE CAMOCTOSITEILHO CTAHOBUTCS OHOM U3 BaKHEUIIINX
GbyHKUMNA y4eOHBIX PEIMETOB.

B cBsi3u ¢ 3TUM IIpU U3Y4EHUH NPEIMETa B OCHOBHOM IIKOJIE JOMUHHUPYIOLIEE
3Ha4YeHHUE NMPUOOPENU TAKUE LIETH, KaK:



- (¢opMHpOBaHHE UHTEIJICKTYyaJbHO pPAa3BUTOM JIMYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

- HaIpaBJIEHHOCTh OOy4YEHUsI HA CUCTEMATUYECKOE MPUOOILEHUE YUAIUXCSl K
CaMOCTOATEIIBHON MTO3HABATEIIBHON JEATEIbHOCTH, HAYYHBIM METOJaM MO3HaHUS,
(bopMHUPYIOLIUM MOTHBALIMIO U PAa3BUTUE CIIOCOOHOCTEN K XUMHUH;

- o0ecrieueHue yCIIOBUM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO O0yJarOIIIMMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, IMMO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3JINYHBIX BUJIOB ACSATEIBHOCTH;

- (hopmupoBaHne ymMeHUI OOBSICHATH W OLIEHWBATH SIBJICHUS OKPY>KAIOIIETO
MHUpa Ha OCHOBAaHWHU 3HAHUI U ONBITA, MOJTYYEHHBIX ITPU U3YYCHUH XUMUU;

- hopMHUpOBaHKE Y 00YHAIOIIMUXCS TYMAHUCTUYECKUX OTHOIICHNUHN, TOHUMAaHHUSI
LEHHOCTU XUMHUYECKUX 3HAHUH U1 BBIPAOOTKU 3KOJIOTMYECKHU LIEIECO00Pa3HOTOo
NOBEJACHUSI B OBITY U TPYIOBOM JAESATENBHOCTH B IENSIX COXPAHEHHUS CBOETO
3I0POBBS U OKPYXKAIOIIEN IPUPOJHON CPENBL;

- pa3BUTHE MOTHUBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY HpOGMIIsl U HANPABICHHOCTH JAlbHEWUIIETO
oOyueHus.

Koppekunonnsie 3a1a4u:

- PazBuTHE 3pUTENBHOTO0, 3pUTEIIBHO-0CSA3ATEIBHOTO U CIIyXOBOTO BOCIIPUATHS.

- PazButre npon3BOIbHOTO BHUMAHHS.

- Pa3BuTune namsru.

- PazBuTHe 1 KOppeKIus MBICIUTEIBHBIX ONEPALIAM.

- [Ipeonionenue BepOanu3mMa 3HaAHUM.

- PazBuTrie MOHOJIOTUYECKOW PEYH.

- OOoraiieHre akTUBHOTO M IMACCHUBHOIO CJOBaps, (OPMUPOBAHUE HOBBIX
MTOHSTHUH.

- ®opmupoBaHHE€ HaBBIKOB 3pUTEIBHOTO, 3PUTEIBHO-OCSA3ATENBHOIO U
CJIyXOBOT'O aHAJIM3a.

- OGyueHue npaBujaM 3anucu GOpMy U CrieHUaIbHBIX 3HAKOB.

- O0Oy4eHne TexXHUKe MpeodpazoBaHust GOPMYIT U BEIPAKECHUH.

- ®opmupoBaHHe HABBIKOB OCS3aTElIbHO-3pUTEIBHOTO OOCIEAOBaHUS U
BOCIIPUSATHUS IIBETHBIX WJIM Y€PHO-0€TBIX (KOHTPACTHBIX) PEIbePHBIX N300paKeHUI
(untrocTpanui, Tabuil, CXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB, IPa(pUKOB U T.I1.).

- @opMHUpOBaHUE CIEUUATBHBIX MPUEMOB OOCIENOBaHUS U H300pakeHUs
U3y4aeMbIX 0OBEKTOB.



- opmupoBaHue, yTOUHEHHE WIIA KOPPEKIIHUS MPEICTABICHUN O TIPEIMETaxX U
IIPOLIECCAX OKPYKAKOIIEN NEHCTBUTENBHOCTH.

- Pa3zButHe m KOoppeknms YMEHHsI YCTaHABIMBATh MPUYWHHO-CIICICTBCHHBIC
CBSI3H.

- Pa3zButre Menkoii MOTOPUKH U 3pUTEILHO-MOTOPHOM KOOPAMHALIMH.

- ®opMUpPOBaHNE YMEHUHN 1 HaBBIKOB 0€3011aCHOT0 0OpaIeHHsI C BEIIECTBAMHU
B YCJIOBUSIX CIa0OBUICHUS.

- CoBeplICHCTBOBAaHHE  yMEHHUSI  3pUTEIBHOM  OpPUEHTUPOBKU B
MUKpPOIIPOCTPAHCTBE.

Mecmo yuebHoeo npeomema « Xumus» 8 yueOHOM niaHe

B cucreme ob1iero o0pazoBanust «XuMush MpuU3HaHa 0053aTeIbHBIM YI€OHBIM
OpeaIMeToM,  KOTOphI  BXOAMUT B COCTaB  MPEAMETHON  olnactu
«EcTecTBeHHOHAYYHBIE MTPEAMETHD».

VYyebnsim mianoM (Bapuant 1 AOIT OOO) Ha uzyueHue ydyeOHOro mpeaMera
«Xumust» oTBesieHo 136 yueOHBIX YacoB — 1O 2 yaca B Hejento B 8 U 9 kiaccax
COOTBETCTBEHHO.



COJEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObI pa3ziesieHus CMeCei.

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

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA CcOCTaBa BemlecTB. OTHOCHUTENbHAsT aTOMHasi Macca. OTHOCUTEIbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYEeCKUEe U XUMHUYECKUE SBJICHUS. XMMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBujaMu paboThl B J1abOpaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUINIEHUE U KOHJEHCALUSI BOABI) U XUMHYECKUX (TOPEHHE CBEUU, MPOKATMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMoieiicTBrE xKene3a ¢ pactBopoM con meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PE3yJbTAaTOB  TPOBEICHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mpupoje, (uU3Hueckue M XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoObl
NOJIy4eHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoil 3¢(}eKT XUMHUUECKOW peaklnH, TePMOXHMUYECKUE YpaBHEHHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CTOCOOBI TosTydeHust. Kucnotsl
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XMMHUECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOoBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yromiye  (OCHOBHBIE, KHUCJOTHbIE, aM(OTEpHBIE) U
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3UUECKHE W XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[Tomydyenue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJICHMCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa31aMy OKCHJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOZIOpo/ia (TOpeHue), B3auMoieicTBre Bogoposia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOJBI C METaulaMu (HaTpHEM H
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau () ¢ pactBopoM cepHON KUCIOTHI, KUCIOT ¢ METAUIAMU, PEAKIUI
HEUTpAIN3AlMHU, TOJYYE€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguuyeckasi cucreMa XUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

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

[lepnognueckuit 3axoH. Ilepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux sneMeHToB JI. M. MenneneeBa. Ilepuoasl u rpynmsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHAYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIlaM U NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3yueHHe OOpaslloB BEHIECTB METAUVIOB M HEMETAIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOJUIHOCTh, HAOIOIEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

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

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJaccaM HEOPTraHHUYECKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS! XUMHUYECKUX 3JIEMEHTOB, IO 00OpPaTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp auccounanuy. CUIIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THIpONIM3E Cconel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(XJopuaa HaTpus), UCCIAEAOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHMS] peaKkuil HMOHHOro oOMeHa (oOpa3oBaHHME OCaJKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAUECTBEHHBIX PEaKIMIl Ha MOHBI, PEIIEHUE YKCIIEPUMEHTAIbHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MPUMEPE XJIopa (B3aUMOICCTBHE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIVIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KHUCHOThl. [IpumeHenue cepHoi
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmas xapakrepuctuka smeMeHToB VA-rpynmbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XMMUYECKHUe CBOMCTBA, MoyuyeHrue u npuMenenue. Conu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, pusmuecKkue U XUMHUYECKHE CBOWCTBA, MOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKue Npo0iieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO3A1CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILIECTBAaX: KMpax, OejKax, yriieBojax — 1 ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero ¢usnueckue M XHUMHYECKHUE CBOMCTBA, IMOJy4YE€HUE U
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, kene300eToH. I[Ipobsembl ©€30MaCHOTO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHIE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTPAXKAMOIINE (PU3NUECKHNE W XUMHYECKHUE CBOMCTBA
rajoreHoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca O0YIIIMBaHUs caxapa MoJl JeHCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
MpOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3MYeCKMMU CBOMCTBaMHU a3ora, (ochopa u ux
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dbochar-noH W W3yYeHHWE TPHU3HAKOB MX TMPOTCKAHWS, B3aUMOJCUCTBUE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHUBOTras3a, IOJIydEHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHHE C TMPOAYKUMEH CHIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTajindeckasl CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. Cruiassl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUuasl u
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckout cucteMe xumudeckux 3yiemeHToB J1. 1. MenaeneeBa, CTpoeHuEe nX
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U



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

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpOEHHE atoma, HaXOXIACHUE B mpupojae. Pusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHUSL.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJL30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIH, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmrogeHMe M ommMcaHHE TPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJIbl K X COCUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYKarolieh cpenbl (MpeiesnbHas JOoMycTUMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzaniyusi MEXNpeIMETHBIX CBsSI3ed IMPU W3YYEHHM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KiIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AICKTPUICCKUN 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

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



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE ~ pe3yNbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIBbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBITOIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHNH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B MPOIECCE ITOM yueOHOM e TEeNHbHOCTH, TOTOBHOCTU OIIEHUBATh CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBApHUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKH U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypO, IOOCTYNHBIMH TEXHUYECKHUMH CpPEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaIbHEUIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJNIIOJIEHUsT TpaBui OE30MACHOCTH TpU  OOpaIleHUuH ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYJI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIeHON Npo(eCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHU,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKH 11€TIECO00pa3HOE OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
O6e3omacHOoro oOpa3a >KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHIOCOOHOCTH NPUMEHATh 3HAHUS, MOJTydaeMble MPU U3YYEHUU XUMHH, AJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHsI PyKOBOJCTBOBAaTHCA UM B IO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rumnote3a, (QaxkT, CHUCTEMa, IMPOLECC, 3SKCIEPUMEHT U JApPYroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTUHE MHPA, U YHUBEpCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIILIICHUSI TPU OCBOCHUH
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMKA XUMHUYECKUX BEIIECTB W XMMHUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TPOIECCEe IMO3HAHUS TOHATUA (TIpeAMETHhIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUM — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBISBJIAT,  OOILIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJCTBEHHBIC CBSI3M W
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPABUIILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUM;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITIOJHEHUS
y4eOHBIX W MO3HABATEIbHBIX 337a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIB30BAHUS PA3IMYHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIAEMble 3aJaud HECI0KHBIMU CXEMaMH, JharpamMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO0 XO35MCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

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

YMEHUSI  NPEJICTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MTO3HABATEJIbLHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHUCTBUM, OINPENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOKO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUUW 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

IInanupyemvle pe3yromamol 0C80eHUsL YueOHO20 Npeomema « Xumusny Ha YposHe
OCHOBHO20 0OWe20 00PA3068aAHUSL

- NIpEJICTaBICHUE O 3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBJICHHUW IPUPOIbI,
MOHMMAaHHE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOH HAyKH Kak 00JIacTH



COBPEMEHHOT0 €CTECTBO3HAHMS, KOMIOHEHTa O0IEl KyJIbTYphl U MPaKTHUYECKOU
JeSATEIbHOCTH YEJIOBEKa B YCIOBHSIX COBPEMEHHOrO 00IleCTBa; MOHMMAaHUE MECTa
XUMUHU CPEIU OPYTUX €CTECTBEHHBIX HAYK;

- BJIAJICHHE OCHOBAMH MTOHATUIHOTO anmnapara i CAMBOJIMYECKOTO SI3bIKa XUMUU
JUIsL cocTaBiieHHs] (OPMYJT HEOPraHWYECKHX BEIIECTB, YPABHEHUU XMMHUYECKHX
peakuuii; BlIajgeHue oOcHoBamMu xuMudeckod HomeHkiatypel (IUPAC wu
TPUBUAJILHOM) U YMEHHUE UCIIOIB30BATh €€ ISl PEIICHHs y4eOHO-T03HABATEIbHbIX
3a/1a4; yYMEHUE UCIOJb30BaTh MOJIEIU i1 OOBICHEHUS CTPOCHHUSI aTOMOB U
MOJIEKYI,

- BJAQJCHHE CUCTEMOM XUMHYECKHX 3HAHUN U YMEHHUE NPUMEHSTH CUCTEMY
XAMHWYECKUX 3HAHUW, KOTOpask BKIIOYAET:

BAKHEUIIINE XUMUYECKUE TOHATHS: XMMHYECKUU 3JIEMEHT, aTOM, MOJIEKYIIa,
BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OAHOPOJHAS W HEOJHOPOIHAS CMEChH,
OTHOCUTEJIBHBIE aTOMHAsI U MOJIEKYJISIPHAs. MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHasE Macca, MOJISIPHBIA 00BbEeM, OKCHJI, KICJIOTa, OCHOBAaHHUE, COJIb (CpeIHss),
XUMHUYECKAsT peaklus, PEaKUUMU COCAUHEHUs, PEaKUUHU Pa3IOKEHUs, PEaKUUU
3aMEIleHUsI, pPEeaKIuu OoOMeHa, TeroBod dA(PGEeKT peakiuu, 5SK30- U
DHJIOTEPMUYECKUE PEAKLINHU, PACTBOP, MACCOBas J0Js XMMUYECKOrO 3JIEMEHTA B
COEMHEHUHN, MACCOBasl J10JIs1 U IPOLECHTHAs KOHUEHTPAIMs BELIECTBA B PaCTBOPE,
AIpO aToMa, JJIEKTPUYECKHM CJIOW aToma, aTOMHAas OpOuTajb, PaJHyC aToMma,
BAJICHTHOCTb, CTEIIEHb OKUCIICHUSI, XUMUYECKas CBSI3b, JEKTPOOTPULIATEIbHOCT,
MOJISIPHAS] M HEMOJISIPHAsA KOBAJICHTHAS CBSI3b, HOHHAS CBA3b, METAJIINYECKAs CBSI3b,
KpUCTAJUTMYECKasl pelieTka (aToMHasi, UOHHAs, METAJIMYecKasi, MOJEKYJsIpHas),
WOH, KaTHOH, AaHWOH, OJJIEKTPOJMUT W HEINEKTPOIUT, DICKTPOIUTUUYECKAS
JMCCOLUAIINS, PEaKIMd HOHHOTO OOMEHAa, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
pEaKUUM, OKHUCIUTEIb W BOCCTAHOBUTEIIb, OKHUCICHHE UM BOCCTAHOBIICHHUE,
AJIEKTPOJIN3, XUMHUYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTUMBbIE PEaAKIUH,
CKOPOCTb XMMHYECKOW pEaKLMH, KaTaau3aTop, MNPEeAEciIbHO JONyCTUMas
kouuentparus (ITJK), koppo3us MeTamioB, CIIJIaBhI;

OCHOBOIIOJIAralOlIMe  3aKOHbl  XMMHMHU: 3aKOH  COXpPaHEHUs  MaccChl,
nepuoauueckui 3akoH J[.M. MenpaeneeBa, 3aKOH NOCTOSIHCTBA COCTaBa, 3aKOH
ABorazapo;

TEOPUH XUMHUHU: aTOMHO-MOJIEKYJISIPHAS TEOPHUS, TEOPUS DIJIEKTPOIUTAYECKOU
JACCOIMALINM, TPEJICTABICHUS O HAYYHBIX METOJAaX IO3HAHUS, B TOM YHCIIE
DKCIIEPUMEHTAIIBHBIX W TEOPETUYECKUX METOAAX WCCICAOBAaHHUS BELIECTB H
M3YyUYECHUS XUMUYECKUX PEAKIUN;

- TPEICTABJIECHUE O MNEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB XHWMHUYECKUX
AJIEMEHTOB (paguyc aTroMa, 3JIEKTPOOTPUIIATEIBHOCTh), MPOCTHIX M CIOMXKHBIX
BEILIECTB OT MOJIOKEHUs 2JIeMeHTOB B [leproanueckoii cucteme (B MajIbIX IEPUOIaxX
U TJIABHBIX TMOATPYNNAaxX) W JJIEKTPOHHOTO CTPOCHHSI aTOMa; YMEHUE OOBSICHSTh
CBSI3b TMIOJIOKEHHS dJieMeHTa B Illeproandeckol CHUCTEME C  UYHCIOBBIMHU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
anpa, OOIee YHUCIO  DJIEKTPOHOB),  pACIpEACNICHHEeM  SJEKTPOHOB  TIO



HSHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPHUOJIOB, KIS U KaJbIIUS;
KJIaCCU(PUIIMPOBATH XUMUYECKUE AIIEMEHTHI;

- YMEHHE KIACCUPUIMPOBATH XWMHUYECKHE DJIEMEHTbhI, HEOPTaHUYECKUE
BEIIECTBA U XUMHUYECKHUE PEAKIINH; ONPEACIATh BAJIGHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJEMEHTOB, BHUJ XUMHUYECKOH CBS3M U THUIN KPUCTAILUIMYECKON
CTPYKTYPbl B COCIUHEHUSX, 3apsj MOHA, XapakTep Cpelbl B BOJHBIX PAacTBOpax
BEIECTB (KUCIOT, OCHOBAHUM), OKHCIUTENh U BOCCTAHOBUTEIID;

- YMEHHUE XapaKTepu30BaTh (PU3HUECKHE U XUMHUYCCKHE CBONCTBA MPOCTHIX
BelIeCTB (KUCIOPO/I, 030H, BOAOPOJ, rpaduT, anma3, KpeMHHUH, a30T, Gpocdop, cepa,
XJIOp, HATPUM, KaJINil, MarHUM, KJIbITUHN, ATFOMUHUM, )KEJI€30) U CII0KHBIX BEIECTB,
B TOM YHCJI€ UX BOJAHBIX pacTBOPOB (BOAAa, aMMHAK, XJIOPOBOJIOPOI, CEPOBOIOPO/I,
okcuibl U ruapokcuasl MetawioB [ - IIA rpynn, amomunus, meau (1), nuHKa,
xenes3a (II u 1), okcuasr yriepoma (II u 1V), kpemuus (IV), azora u docdopa (111
u V), cepol (IV u VI), cepuucras, cepHas, a3oTucTasi, a3oTHas, (ocdopHasd,
yroibHasi, KpEeMHHEBasi KHUCJIOTa U HX COJH); yMEHHUE MPOTHO3UPOBATh U
XapaKTepU30BaTh CBOMCTBA BEMIECTB B 3aBUCMMOCTU OT HMX COCTaBa M CTPOECHUS,
MPUMEHEHHUE BEMIECTB B 3aBUCHUMOCTH OT UX CBOWMCTB, BO3MOKHOCThH IMPOTEKAHUS
XUMUYECKUX TMPEBPALICHUN B pa3JIUYHBIX YCIOBHSIX, BIMSAHUE BEUIECTB U
XUMUYECKUX MPOIECCOB HAa OPraHU3M YEJIOBEKA U OKPYXAIIIYIO MNPUPOAHYIO
cpeny,

- YMEHHE COCTaBJISITh MOJICKYJISIPHBIE U MOHHBIC YpaBHEHUS peakiuil (B TOM
YHUCIie peakuii MOHHOTO OOMEHA U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHil),
WUTIOCTPUPYIOIIUX ~ XMUMHUYECKHE  CBOMCTBA  HM3YUYEHHBIX  KJIACCOB/TPYIII
HEOPTaHUYECKUX BEHIECTB, B TOM YHCJIE MOATBEPKAAIOMIUX TE€HETUYECKYIO
B3aUMOCBSI3b MEXIY HUMU;

- YMEHHME BBIYUCIISATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJSIPHYIO MacChl
BEILIECTB, MACCOBYIO 100 XUMHUUYECKOT'0 3JIEMEHTA B COEIUHEHUH, MACCOBYIO JIOJIIO
BEI[ECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Tra3oB; yMEHUE
MPOBOAUTH PACUETHI IO YPABHEHUSIM XUMHUYECKUX PEAKIIUN U HAXOIUTh KOJIMYECTBO
BEIECTBA, 00bEM U MACCy PEareéHTOB WK NMPOJAYKTOB PEAKIIHH;

- BIAJCHUE OCHOBHBIMH METOJaMU HAy4YHOTO TO3HaHUs (HAOIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIHUPOBAHUE) MTPU U3YUEHUHU BEUIECTB U XUMUYECKUX
SBJICHUI; YMEHHE C(OPMYIHPOBATH NMPOOIEMY U MPEMJIOKUTh MYTH €€ PEIICHUS;
3HaHUE OCHOB 0e€30macHOM pPabOThl C XUMHYECKUMH BELISCTBAMHU, XUMHYECKOU
MOCYI0M U JTAOOPaTOPHBIM 000PYAOBAHUEM;

- HaJIWYME TPAKTUYECKUX HABBIKOB TUIAHUPOBAHUS W  OCYILECTBICHUS
CIEAYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:

H3y4YeHHE U onucaHue (U3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE ¢ (PU3NYECKUMU U XUMUUYECKUMU SIBJICHUSMU;

OMBITHI, WJUTFOCTPUPYIONIUE MTPU3HAKU MPOTEKAHUS XUMHUUECKUX PEaKIIHil;

U3Y4YCHHUE CIIOCOOOB pa3/ieNieHUs] CMeCel;

MOJIYYEHHE KUCIOPOJIa U U3YUYEHHE €r0 CBOMCTB;

MOJYYEHHUE BOJIOPO/Ia U U3YUYEHUE €TI0 CBOMCTB;



MOJIyYEHHUE YIJIEKUCIIOTO ra3a i U3y4eHHUEe €ro CBOMCTB;

IOJyYEHUE aMMHAaKa U U3yYEHHUE €ro CBOMCTB;

IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MACCOBOM J10JIel PaCTBOPEHHOIO
BELIECTBA;

UCCIIEJOBAaHUE M OINKCAaHUE CBOMCTB HEOPTraHMYECKHUX BEIIECTB PA3TMYHBIX
KJIACCOB;

IPUMEHEHUE MHAMKATOPOB (JaKMyca, METHWJIOpaHKa U (eHoa(TanenHa) ais
OINPEENICHHS XapaKTepa Cpelibl B PACTBOPAX KUCIOT U LIENOYEH;

U3YYEHUE B3aUMOJICUCTBHS KHUCIOT C METaUIaMH, OKCHJAAMH METAJUIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMUA OCHOBAHUSIMHU, COJISIMH;

MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHUE OJIHOIO METaJlIa IPYTUM U3 PacTBOpPA COJIH;

ucclenoBaHne aM()OTEPHBIX CBOMCTB TUAPOKCUIOB aTIOMUHUS U IIMHKAQ,

pelIeHUEe OKCIEPUMEHTANBHBIX 3a1ad o TeMe «OCHOBHBIE — KJIACCHI
HEOPTraHWYECKUX COECIUHEHUN»;

peuIeHHEe OKCHEPUMEHTAIBHBIX 3aJad MO0 TeMe «OJEKTPOJIUTHYECKAs
JUCCOLIMALIUSY,;

pelIeHrE 3KCIEPUMEHTAIBHBIX 3aa4 10 TeMe «BaxHeilre HeMeTalIbl U UX
COEIMHEHHUD;

pelIeHUE DKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelmme Meramsl U UX
COEJIMHEHUSD;

XUMHUYECKHE OSKCHEPUMEHTHI, WUIIOCTPUPYIOUIUE MPU3HAKKM POTEKaHUs
peaKkIuii HOHHOTO OOMEHa;

KAUECTBEHHbIE PEAKLUHUU HAa MPUCYTCTBYIOIIMX B BOJHBIX PacTBOpax HOHBIL:
xJjopua-, opomua-, moaua-, cyibdar-, docdar-, kapboHaT-, CUIMKAT-aHHOHBI,
T'UAPOKCUI-MOHBI, KATHOHBI aMMOHMSI, MArHUs, KaJdblusl, AIFOMUHUS, Kemne3a (2+) u
xenesa (3+), menu (2+), MUHKa,

YMEHHME TMPEACTaBISATh pe3yJbTaThl OSKClIepuMeHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, Ipa)MKOB U TaOJIUI] U BBISBIATH SMIIMPUUYECKHE 3aKOHOMEPHOCTH;

- BJaJCHUE TMpaBWIaMH  O€30MMacHOr0 OOpallleHHs C  BeEIIeCTBaMH,
UCIIOJIb3yEMBIMH B IIOBCEJHEBHOM JKW3HHU, IPAaBUJIAMU TIOBEACHHUS B LEISAX
cOepeXeHUs 370pPOBbsi M OKpYXKaroIled NpUpOJHON cpeibl; MOHUMAaHHE Bpena
(omacHOCTH) BO3ACMCTBHSI Ha JKHUBBIE OPraHU3MbI ONPEJECICHHBIX BEILECTB,
CIIOCOOOB YMEHBUIEHUS U TPEIOTBPALLICHUS UX BPEIHOTO BO3ACHCTBUS; IOHUMAaHHE
3HAYEHUA KUPOB, OEJIKOB, YIJIEBOIOB JIsl OPraHU3Ma YeJIOBEKa;

- BJIAJICHUE OCHOBAMHM XHWMHYECKOW TPaMOTHOCTH, BKJIIOYAIOLIEH YMEHHE
NPaBUJIBLHO HCIOJIb30BaTh M3YYEHHBIE BEIIECTBA M Marepuaibl (B TOM YHCIE
MUHEpaibHble YIOOpEHUs, METaUIbl M CIUIaBbl, NPOAYKTHl MepepadOTKU
NPUPOAHBIX UCTOYHUKOB YTJI€BOAOPOIOB (YIJisi, IPUPOAHOTO ra3a, He)TH) B OBITY,
CEJIbCKOM XO03SIIICTBE, Ha POU3BO/ICTBE;

- YMEHHUE YCTaHaBJIMBATh CBSA3H MEX/Y peaibHO HA0JI0JaeMbIMU XUMUYECKUMU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSIIMMUA B MaKpO- U MHUKPOMHUPE, OOBACHATD



MPUYHHBI MHOTOO0Opa3Hsl BEMIECTB; YMEHHUE HHTETPUPOBATH XUMUYECKNE 3HAHUS CO
3HAHUSMU APYTUX YIeOHBIX IPEIMETOB;

- mpenacraBieHue o cepax mpodeccrnoHANTBHON NEATEIBHOCTH, CBSI3aHHBIX C
XAMHEH W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JOCTHKCHUSIX
XAMHUYECKON HAyKH, YTO IO3BOJUT OOYYAIOIIMMCS paccMaTpuBaTh XHMHUIO Kak
cdepy cBoeit Oymymieit nmpodeccnoHAIBHOMN ASSITEIFHOCTA U CAeTaTh OCO3HAHHBIN
BBIOOP XMMHUHU KakK MPO(HILHOTO MpeaMeTa IpH Mepexoje Ha YPOBEHb CPETHETO
oOmrero oOpazoBaHus;

- HAJIMYHE OTBITa PabOTHI C PA3ITMIHBIMU UCTOYHUKAMH WH(POPMAITUN IO XUMHH
(HayyHass ¥ HAYYHO-TIOMYJISIPHAS JINTEpATypa, CIOBapH, CIPABOYHUKH, HHTCPHET-
pecypchl); yMeHHe OOBEKTHBHO OIICHMBATh HWH(MOPMAIIMIO O BEMIECTBAX, HX
MPEBPANICHUSIX U TPAKTUYECKOM ITPUMEHEHUH.

CneyuanbHvle pe3yibmamoi:

Bnanenue npasuinamu 3anucu GopMys U CHEIUATbHBIX 3HAKOB.

Bnanenue Texuukoit npeodpazoBanus GOpMys U BhIPAKEHUH.

Bnanenue 3putenbHO-0CsS3aTeNbHBIM CIIOCOOOM 00CIEIOBAaHUSI U BOCIPHUSTHS
[BETHBIX WJIM YEpPHO-OENbIX (KOHTPACTHBIX) peiabe(HBIX  U300paKEeHUN
(wnTrocTpanui, TabiIuil, CXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB, TpaUKOB U T.11.).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HanmenoBanue
(undposbie)
n/  pa3iesioB H TeM Bcer  Kontpoabn IIpakTH4eck
oOpa3oBaTe/ibHbIE
1| NporpamMMmel 0 ble padoThI ue padoTbl
pecypchl
Paspnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumusa —
BakHas 00J1acTh
bu6nuoreka [JOK
€CTECTBO3HAHHUS
1.1 N 5 0 2 https://m.edsoo.ru/7f41
Y TIPaKTUYECKOU
837¢c
ESITEILHOCTH
YyeJIOBEKa
BemecTtBa n bubnnoreka IIOK
1.2 XAMUYECKUE 15 1 0 https://m.edsoo.ru/7f41
peakuuu 837c
Wroro mo pazneny 20
Paznen 2. BaxHeiilue npeacTaBUTe Il HEOPraHUYeCKUX BellleCTB
Boznyx.
7 bubmuorexa [JOK
Kucnopon.
2.1 6 0 0 https://m.edsoo.ru/7f41
IToustue 06
837c
OKCHAax E—
Bomopon.Ilonsitu bu6nuoreka [IOK
2.2 € 0 KHCJIOTax U 8 0 1 https://m.edsoo.ru/7f41
COJIAX 837¢c
Bona. PactBopsl. bubnmnoreka [JOK
2.3 Ilousitue 06 5 1 1 https://m.edsoo.ru/7f41
OCHOBAHUSIX 837¢c
OCHOBHEBIE
S bubmmoteka [IOK
2.4 11 1 1 https://m.edsoo.ru/7f41
HEOPTraHUYECKUX 837¢
COeIMHEHHNH —
Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoagnueckas cucrema XuMHYECKUX 3JIEMEHTOB
. . MenpaeneeBa. CTpoeHue aToMOB. XUMHYECKas CBA3b. OKUCIUTEIbHO-
BOCCTAHOBUTEC/IbHBIC PCAKITUH

ITepnonnueckui bu6mmoreka [JOK
3.1 3aKOH U 7 0 0 https://m.edsoo.ru/7f41
[Tepuonnueckas 837c
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cucrema
XUMUYECKUX
anemenToB Jl. .
Meunneneena.
Ctpoenue atoma

XumMmudeckas
CBsI3b. bubnuorexa [{OK
3.2 OKHCIIUTENTEHO- 8 https://m.edsoo.ru/7f41
BOCCTAaHOBHUTEIb 837c
HBIE peaKIun
bu6nuoteka LIOK
Hroro no pazaeny 15 https://m.edsoo.ru/7f41
837c
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
837c
OBIIEE
KOJIMYECTBO 68
YACOB IIO

[TPOT'PAMME
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9 KJIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
Ne HaunmenoBanmue
(undposbie)
n/  pasgeroButTeM  Bcer Kourpoasn  Ilpakruueck
oOpa3oBaTesibHbIE
1| NporpaMmel 0 ble padoThI ue padoThl
pecypchbl
Pa3znes 1. BemecTBo 1 XUuMHYeCKHe peaKkuuu
[ToBTOpeHue n
TIyOJIeHNE
T . bubnmoreka [JOK
3HAHUH
1.1 5 1 0 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
pasziesoB Kypca 8
Kjacca
OcHOBHBIE
3aKOHOMEPHOCTH bubnmorexa LHOK
1.2 4 0 0 https://m.edsoo.ru/7f41
XUMHUYECKHX
~ a636
peaKIuii
DIEKTPOIUTHYEC
Kas
HCCOLHALIS bub6mmoreka [IOK
1.3 ' 8 1 1 https://m.edsoo.ru/7f41
XUMHYECKHE
a636
peaKIuu B
pacTBopax
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
Oomas
XapaKTepUCTHKA
bu6mmoreka [IOK
XUMHUYECKHX
2.1 4 0 1 https://m.edsoo.ru/7f41
aiemMeHnToB VIIA-
a636
TPYIIIBL
T"anorensr
Oomuras
XapaKTepUCTHKA
bu6mmorexa [IOK
XUMHUYECKHX
2.2 6 0 0 https://m.edsoo.ru/7f41
sneMeHToB VIA-
a636
rpymmsl. Cepa u
€€ coeqMHEHUS
Oomas
XapaKTEePUCTHKA bubnnoreka [JOK
2.3 XUMHUYECKHX 7 0 1 https://m.edsoo.ru/7f41
35eMeHTOB VA- a636
rpymmsl. A30T,
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dochop u ux
COCITMHEHHS

OO6mias

XapaKTEepUCTUKA
XHUMUYCCKHX

24 sneMeHTOB |V A- 8
TPYIIIIBL.

Yrnepon u

KpPEMHUN U UX

COCIMHCHUS
Uroro mo pazneny 25

Paznen 3. MeTaJUIbI M BX COeAUHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
a636

OO0mue cBoiCTBa bubmorexa HOK
3.1 4 https://m.edsoo.ru/7f41
METaJIOB
a636
Baxneiimme bu6mmoreka [JOK
3.2 METaJUIbl U UX 16 https://m.edsoo.ru/7f41
COCIMHCHUS 2636
Utoro no pazneny 20

Pasnen 4. Xumus u okpy:xaiomas cpeaa
BemiecTBa n
4.1 MaTepHabl B 3
JKA3HU YE€JI0BEKa

bubmuoreka [JOK
https://m.edsoo.ru/7f41
2636

Hroro no paszneny 3
bu6mmorexa [IOK
PeszepBHoe Bpemst 3 https://m.edsoo.ru/7f41
a636
OBUIEE
KOJIMYECTBO 68
YACOB I1O0

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe obmectBo «M3narensctBo «lIpocsemenuey, 2022 r.

» Xumus, 9 kimacce/ IN'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
Axumonepnoe obmectBo «M3narensctBo «lIpocsemenuney, 2022 r.

tabmuel: [lepuonudeckas cucrema xummuueckux snemeHToB /1. . Menneneena,
TabJIMIIa PACTBOPUMOCTH, INEKTPOXUMUYECKUHN Pl HATPSYKEHUST METAJIIOB

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

- https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIi-YPOBEHb. -
Peanmuzanug-tpedosanuii-PI"OC-ocHoBHOr0-00111er0-00pazosanus. 2022 r.

- Metonndeckoe-mmocooue-mis-yuanrensa.pdf, 2022 r. I'adpuensu O.C.,
OctpoymoB U.I'., CnankoB C.A.: Xumus. Ypoku XuMuu B 8 KJlacce.
Meroanueckoe mocooune, 2022 r.

- I'abpuensu O.C., OctpoymoB WU.T'., CnagkoB C.A.: Xumus. Ypoku XuMuu B 9
knacce. Meroandeckoe nocobue, 2022 r.
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