


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWUMUM Ha YPOBHE OCHOBHOTO 00mIeEro oOpa3oBaHus
COCTaBJ€Ha Ha OCHOBE TpecOOBaHW K pe3yJbTaTaM OCBOCHUST OCHOBHOM
00pa3oBaTeNnpHOM MpOorpaMMbl OCHOBHOTO 00IIET0 00pa3oBaHusl, MPEACTABICHHBIX
B ®OI'OC OOO, a Takxke Ha OCHOBE (QeacpalbHO paboueil nporpaMmmsl
BOCIIUTAHUS U C YUYETOM KOHIECMIIAU MPENoAaBaHus YYEOHOTO MPEAMETA « XUMUSD»
B 00pa3oBaTesibHbIX Opranu3alusx Poccuiickoii denepanum.

[Iporpamma mo XuMuM AAET TPEACTABICHUE O NENSIX, OOUICH cTpareruu
OoOy4YeHusl, BOCIUTAHUS M PaA3BUTHA OOYYAIOIIMXCS CPEACTBAMM Y4eOHOrO
OpeaIMeTa,  YCTAHABIMBACT  O0S3aTENBHOE  OPEAMETHOE  COACPIKAHME,
OPEIyCMATPUBAET PACHPEACIICHUE €ro MO KIaccaM W CTPYKTYPUPOBAHHUE TIO
pazaenaMm M TeMaM NPOrpaMMbl MO XWUMUH, ONPEAENSCT KOJWYECTBEHHBIE W
KaYeCTBEHHBIE XapAKTEPUCTUKA COJIEPIKaHUS, PEKOMEHIYEMYIO
NOCIEAOBATENBHOCTD  M3YYEHUS] XUMHM C  YYETOM  MEKIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBA3€H, JIOTMKM  Y4eOHOrO  MOPOLECCA, BO3PACTHBIX
0COOEHHOCTEH  OOydYarouXxcsi, OMPEACTAsCT BO3MOXHOCTH MpeAMETa s
peanMzanu TpeOOBaHWI K pe3ysibTaraM OCBOEHHUS OCHOBHOH 00pa30BaTENIbHON
MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOMIEro 00pa3oBaHMs, a TakKe TPeOOBaHMMA K
pe3yabpTaTaM 0Oy4YEHUs XUMUM HA YPOBHE LENICH U3YYEHHs TPEAMETA U1 OCHOBHBIX
BUJIOB YUYeOHO-NIO3HABATENILHON ACITENLHOCTA O0YYarOmIErocss MO OCBOCHUIO
y4eOHOr0 COACPKaAHUSI.

3HAaHWE XWMHM CIYXXUT OCHOBOH JUIsi (POPMUPOBAHUS MHUPOBO33PECHUS
00y4arolErocs, €ro MPeACTABICHUI O MaTEPUAIbHOM €IMHCTBE MHUPA, BAKHYIO
POk UrparoT (POPMHUPYEMBIE XMUMHEH MPEACTABICHUS O B3aUMOMNPEBPALICHHIX
SHEPruM M 00 SBOJIIOLMHA BEUIECTB B MPUPOAE, O MYTAX PEIICHUS TI0O0AIBHBIX
npo0JeM YCTOMYMBOIO PaA3BUTHsI YEJIOBEUECTBA — CHIPbEBOM, SHEPreTHUYECKOM,
MUIICBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

H3yueHne XumMuu:

CHOCOOCTBYET — peanu3aliy  BO3MOXHOCTEH  JUIs  CAaMOPa3BUTHS U
(OpMHUPOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 00IICH U PYyHKIIMOHATLHON rpaMOTHOCTH,

BHOCUT BKJIaJ B (POPMHpPOBAHHME MBILUICHHS W TBOPYECKHX CIIOCOOHOCTEH
oOyvarolmuxcs, HAaBBIKOB WX CAMOCTOSTENBHOW  y4eOHON  AEATEIBHOCTH,
SKCIECPUMEHTAJIBHBIX W HMCCIEAOBATENILCKUX YMEHHHA, HEOOXOAMMBIX KaK B
NOBCEIHEBHOM JKU3HHU, TaK U B MPOYECCUOHATBHON ACITETbHOCTH,

3HAKOMHUT CO CHEUM(PHUKON HAYYHOTrO MBIUIJICHHUS, 3aKJIAJbIBACT OCHOBBI
LEJIOCTHOTO B3IJIsa HA €IMHCTBO MPUPOABI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM rPAMOTHOCTH 00YYarOIIUXCS,

CoCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOUICHUS! K E€CTECTBEHHO-
-HAYYHBIM 3HAHWSM, K IPUPOAC, K YETIOBEKY, BHOCUT CBOI BKJIAJl B 3KOJIOTMYECKOE
oOpazoBaHue 00yUarOIUXCSl.



JlaHHbIE HamMpaBjcHHWs B OOYYEHUMM XUMUU OOECHEYMBAKOTCS CrHEUU(PUKON
COJEP)KaHUSl  y4yeOHOro  MPEAMETa, KOTOPBIA  SBJISECTCS  MEAArOrMyYeCKd
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAyKW XUMHUM HA OMPEACTEHHOM dTane €&
pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOrO OO0ILIEr0 00pa30BaHUsl OPUEHTUPOBAH HA
OCBOEHME OOYYAIOIIUMUCSA CUCTEMBI MEPBOHAYAIBHBIX TMOHSTHNA XUMHHM, OCHOB
HEOPraHWYEeCKOM XMMHUH W  HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX MOHATHI
OPraHUYECKO XNUMUHU.

CrpykTypa coaepkaHusl MPOrpaMMmbl MO XUMUM CHOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 MOAXOAA K €€ m3yueHuro. COIEep)KaHUE CKIIANBIBACTCA M3 CHUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI TOHATUNA O XUMUYECKON
peakuuu. OO€ 3T CUCTEMBI CTPYKTYPHO OPraHW30BaHbl MO MPUHLMITY
[TOCJIEAOBATENBHOTO PAa3BUTHs 3HAHWI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUMN
Pa3HOro ypOoBHS:

— ATOMHO-MOJIEKYJIAPHOT'O YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuonunueckoro 3akona J[. 1. MeHaeneeBa Kak OCHOBHOIO 3aKOHA XUMUH,

— YUEHHS O CTPOEHUH aTOMa U XUMHUYECKOM CBA3H,

— TMPEACTaBIEHUH 00 DJIEKTPOJIMTUYECCKOW AMCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTHyeCckue 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIIUPHUYECKH
NOJTYYEHHBIX W OCMBICTIEHHBIX (DAKTOB, Pa3BUBAOTCS MOCIECA0OBATEIBLHO OT OAHOTO
YPOBHSL K JAPYrOMYy, BBINOJHSASA (YHKUMH OOBSICHCHHUS W IMPOTHO3WPOBAHUS
CBOMCTB, CTPOECHUS W BO3MOXKHOCTEH IMPAKTHYECKOIO NMPUMEHEHHS U MOIYyYCHUS
MU3Y4YaEMBIX BEILECTB.

OcBocHHME TMpOrpaMMbl MO XMMHH  CIIOCOOCTBYET  (POPMUPOBAHUIO
MIPEICTABICHUS O XUMHAYECKOW COCTABIIAIOIIEN HAYYHON KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOW NPUPOABI, LEHHOCTHOTO OTHOIICHHS K HAy4YHOMY 3HAHUIO U
METOJaM IO3HAaHHUA B Hayke. M3ydeHne XWMHUU NPOUCXOIUT € NPUBJICYCHUEM
3HAHWIA M3 paHee M3YUYEHHBIX YYEOHbIX MNpPeAMETOB. «OKpPY>KaOIWUHA MUY,
«buonorus. 5—7 knaccel» U «Du3uKa. 7 Ki1acey.

[Ipy wW3y4eHMH XUMUM MOPOUCXOIUT (OPMHUPOBAHME 3HAHWI OCHOB
XUMHYECKOH HAyKH KaK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECCKON
NEATENIbHOCTA YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBL.
3amaya y4yeOHOro MpeAMETa COCTOMT B (POPMUPOBAHMUM CUCTEMBI XUMHUYECKHX
3HAHUH — BayKHEHIIMX (PAKTOB, MOHSITHIA, 3aKOHOB M TEOPETUUYECKHUX MOJIOKCHUMN,
JOCTYMHBIX O00OOIIEHNI MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAYKH, B
OpUOOIIEHUM K HAy4YHBIM METOJAM T[O3HAHWS TMPH W3YYCHHUH BCILIECTB W
XUMHYECKUX PEaKLUid, B (OPMUPOBAHMM U PA3BUTUH MO3HABATEIILHBIX YMEHUHA 1
UX TPUMCHEHUH B Y4YeOHO-NO3HABATEIIbHONH W  y4eOHO-HCCIEA0BATENBCKON
JESATEIbHOCTA, OCBOCHMHM MPaBHUJ O€30MACHOr0 OOpalicHHs C BEIIECTBAMH B
[TOBCEHEBHOM JKA3HU.



[Tpn M3ydyeHMn XMMHHA HA YPOBHE OCHOBHOIO 00mIEro 0Opa3oBaHUs BA)KHOE
3HAYEHUE MPUOOPEIN TAKUE 1IeITH, KaK:

— (OPMHUPOBAHUE MHTEIJICKTYaIbHO PA3BUTOW JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSITEIBHOMY MPUHSTHIO PELICHUIA,
CMOCOOHOM aianTUPOBATLCS K OBICTPO MEHSIFOIIUMCS YCIIOBUSIM >KU3HHU;

—  HamnpaBJCHHOCThL OOYyYE€HUS HA  CUCTEMATHYECKOE MPUOOLICHUE
00y4aromumxcsi K CaMOCTOSTENIbHOM TMO3HABATENBLHONW JEATEIBLHOCTH, HAyYHBIM
METOAAM MO3HAHUs, (POPMHUPYIOLIUM MOTHBALIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMUM;

— 00ecne4YeHne yCIOBUMA, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0YHAKOIIMMUCS
OMbITa Pa3HOOOPA3HON ACATENBHOCTH, MO3HAHMS W CAMOTO3HAHMS, KJIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIUX YHUBEPCAIBbHOE 3HAUCHHE IS
Pa3IMYHBIX BUAOB ACATEIILHOCTH;

— (¢opmupoBanue 0OwmWENH (QYHKUUOHAIBHOW W  €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHUCJI€ YMEHHHA OOBSICHATH U OLCHUBATH SIBJICHMUS
OKPY>KarolIero MUpa, MCHOJIb3ysl 3HAHUS W OMBIT, MOJIyYEHHBIE MPU HM3YUYCHUU
XUMUM, TPUMEHATH MX TPU PElICHUH TPoOJeM B TOBCETHEBHON >KU3HU WU
TPYAOBOM IEATEIBHOCTH,

— (opmupoBaHue y OOy4alrOIIMXCsl TYMAHUCTUUYECKUX  OTHOILEHUIA,
NOHUMAHMSI LEHHOCTH XUMHWYECKUX 3HAHUU s BBIPAOOTKM OKOJIOTMYECKU
LEJNECO00PA3HOr0 MOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B LENSIX
COXpPaHEHUsI CBOETO 3/I0POBbA M OKPYKAFOIIEA IPUPOJHONA CPEIBI,

— pa3BUTHE MOTHBALIMM K OOYUYEHWIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO HA OCHOBE YCBOEHHMS OOLICUETOBEYECKUX ILIEHHOCTEM,
TOTOBHOCTU K OCO3HAHHOMY BbIOOPY Mpo(wiis U HAMPABACHHOCTH AAJbHEUIIETO
0Oy4YeHHsI.

OOmiee 4YMUCIO YACOB, OTBEACHHBIX [UIs M3YYCHHMsS XHMHUU Ha YPOBHE
OCHOBHOTO 0011ero o0pazoBanusi, coctaBiseT 136 yacos: B 8 kiacce — 68 vyacoB (2
yaca B HEENI0), B 9 kiacce — 68 yacoB (2 4aca B HEJIEIIO).

Ilentp oOpa3oBaHUs €CTECTBEHHO - HAy4YHOH HampaBjieHHOCTH «Touka
pocTa» CcO37aH C LEAbI0 Pa3BUTHS Yy OOYyYAIOIIUMXCS €CTECTBEHHOHAYYHOM,
MaTeMaTU4eCKoM, HH(HOPMAIMOHHON FPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO
U KPEeaTUBHOTO MBIILJICHHS, COBEPIICHCTBOBAHUSI HABBIKOB €CTECTBEHHOHAYUYHOMN
HAMpaBJICHHOCTH, a TAKKE JJIs MPAKTUYECKOH 0TpaboTKM yueOHOro Marepuasa no
y4€OHOMY TIPEAMETY « XUMHSI.

Llens u 3apaun:

BogsneueHue 00yuaromuxcsi B MPOEKTHYIO ACSITEIbHOCTb.

Co3nanue uentpa «Todka pocTa» mpeanonaracT pa3BUTUE 00pa30BaTEIbHOMN
uHppactpyktypet MAOY  COII Ne2, B TOM  4YHCIE€  OCHAUICHHE
00meo0pa3zoBaTebHON OpraHu3aluu. 000pyI0BaHUEM, CPEACTBAMU OOYYCHHS W
BOCIIUTAHUS JJIsl M3Y4YeHHsS (B TOM YHUCIIE HKCIEPUMEHTATHLHOIO) MPEAMETOB,



KyPCOB, AMCLMIUIMH (MOAYJEH) €CTECTBEHHOHAYYHOH HAMpPaBIEHHOCTH, MJIs
pacuiMpeHust coaepkaHus Y4eOHOro mnpeaMera «XUMHs», KOMIBbIOTCPHBIM U
WHBIM 000PYAOBAHUEM.

Kommnekr oOopynoBanus obOecrieunBacT 3P(HEKTUBHOE  JOCTHKCHHE
00pa3oBaTeNbHbIX PE3yBTaTOB 00y4aroImuMucs no nporpaMMam
€CTECTBCHHOHAYYHOUH HANMpPaBICHHOCTH, BO3MOKHOCTh YIIYONEHHOIO HM3YUYEHUS
OTJENIbHBIX MPEAMETOB, B TOM YHUCIE Ui (POPMUPOBAHUS M300PETATENBCKOTO,
KPEaTUBHOTO,  KPUTHUYECKOTO  MBIIUICHUS,  pa3BUTUS  (DYHKIIMOHAILHOMN
IPaMOTHOCTH Yy OOy4arommxcs, B TOM YHUCII€ €CTCCTBEHHOHAYYHOH W
MaTeMaTU4YECKON. DKCIEPUMEHT SBJISIETCS MCTOYHMKOM 3HAHUN U KPUTEPUEM HUX
WUCTUHHOCTH B Hayke. KoOHIENuus COBPEMEHHOr0 OOpa30BaHWs MOAPA3yMEBACT,
YTO B YUYEOHOM DKCHEPUMEHTE BEAYINYIO POJIb JOJKCH 3aHATh CAMOCTOATEIbHBIN
UCCIICIOBATENbCKAN YUYECHUYECKU I SKCIICPUMEHT. CoBpeMeHHbIE
AKCIIEPUMEHTATIBHBIE HMCCIEA0BAaHUSL MO (DPM3MKE YKE TPYAHO MPEACTABHTH O€3
UCIOJBb30BaHUSI HE TOJIBKO AHAIOIOBBIX, HO W LU(PPOBBIX HW3MEPHUTEIBHBIX
npudopoB. B denepanbHOM TrocyIapCcTBEHHOM 0Opa30BATEIbHOM CTAHJAPTE
(manee — ®I'OC) nponucaHo, YTO OJHUM U3 YHUBEPCAIBHBIX YYCOHBIX NCHCTBHM
(manee — VYVY]I), npuoOpeTaeMbiX y4YalllUMHCS, JODKHO CTaTh YMEHUE
«MPOBEJICHUS OMBITOB, MPOCTHIX AKCHEPUMEHTAIBHBIX UCCIECAOBAHUMA, MPAMBIX U
KOCBEHHBIX M3MEPEHUl ¢ UCMOJb30BAHUEM AHAJIOTOBBIX U IM(POBBIX
U3MEPUTENTBHBIX TPUOOPOBY.

VYueOHbI SKCIEPUMEHT MO XWUMHUM, MPOBOJUMBIA Ha TPATULMOHHOM
o0opyaoBaHuu (0€3 MpUMEHEHUsT UPPOBBIX JTAOOPATOPHIL), HE MOKET B MOJTHOM
Mepe 00eCEeUnTh PEHICHUE BCeX 00pa30BaTENbHbIX 33]1a4 B COBPEMEHHOM LIKOJIE.
CrnosxuBiasicst cutyarus 00yCaoBIIEHA CYIIECTBOBAHUEM psifia MPOOJIEM:

TPAJIMLIMOHHOE HIKOJBbHOE OOOPYJOBAHUE M3-32 OTPAHUYCHUS TEXHUYECKUX
BO3MOKHOCTEHM HE MO3BOJIICT MPOBOJAUTh MHOTHE KOJIMYECTBEHHBIE HCCIIEIOBAHNUS,

JUIATENBHOCTh ~ MPOBEACHUS  (PU3MYECKMX  WCCIICIOBAaHWM HE  Bcernaa
COMIACYETCS C JUIATENBHOCTHIO YUEOHBIX 3aHATHIA

BO3MOKHOCTb ~ TMPOBEACHUS  MHOTMX  (PU3MYECKMX  MCCIICIOBAHMIA
OTPAaHUYMBAETCS TPEOOBAHUSAMH TEXHUKHN O€30MaCHOCTH U JIp.

[lnppoas  mabopaTopuss  M3MEHSIET  METOAMKY W COACPKAHHE
SKCIECPUMCEHTAIBHOW JCATETBHOCTH TOMOTAET PEUIATH BBIIIENEPEUNCIICHHBIC
npobsiembl. [IIupokuii cnekTp OUQPOBBIX JATYAKOB TO3BOJSACT YYaIAMCS
3HAKOMHUTBCS C [MapamMeTpamu (PHU3UYECKOrO0 HKCHOEPUMEHTA HE TOJBKO Ha
KAUeCTBEHHOM, HO M HA KOJMYECTBEHHOM ypoBHE. C momompr 0udpoBoi
71a0opaTopun MOKHO TMPOBOAMTH JJIMTENBHBIA SKCIEPUMEHT AK€ B OTCYTCTBHU
3KcrepuMeHnTaropa. [lpu 3ToM u3MepseMble JaHHBIE U PE3YJIbTAThl UX 00paboTKH
O0TOOpaKarOTCsl HEMOCPEACTBEHHO Ha JKpaHe KoMmmbroTepa. B mponecce
(GOpMHUpOBAHUS JKCICPUMEHTANIBHBIX YMEHUI MO (U3UKE YYalluiics yuuTCs
NPEICTaBIATh HHPOPMALIAIO 00 UCCIEAOBAHUM B YETHIPEX BUIAX:



B BepOaIbHOM: OIMMUCHIBATh JKCIEPUMEHT, CO3[aBaTh CJIOBECHYIO MOJEIb
AKCIEPUMEHTA, (PUKCUPOBATH BHUMAHKUE HA U3MEPSAEMBbIX (U3NUECKUX BEJIMUMHAX,
TEPMUHOJIOTHH;

B TaOJIMYHOM: 3aMOJIHATH TAOIMIIBI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHUS
rpa@uKkoB (MpU 3TOM Yy Yy4YalIMXCS BO3HUKACT MEPBUYHOE TMPEACTABICHUE O
Macmradax BEJTUYHMH );

B rpa)ueCcKOM: CTPOUTH rpapuku Mo TaOJUYHBIM JAHHBIM, YTO MO3BOJISET
NEPEATH K BBIABMIKEHUIO TUTIOTE3 O XaPAKTEPE 3aBUCUMOCTU MEXIY (PU3MUECKUMU
BEJIMYMHAMU (TP 3TOM YUMTEIb MOKA3bIBAET MPEUMYIIECTBO B BU3yalU3alllU
3aBUCUMOCTEN MEXIy BETMUMHAMU, HATTISAHOCTh U MHOTOMEPHOCTH );

B AHAIUTUYECKOM (B BHUJE MAaTEMaTHUUYECKUX YPaBHEHUMN): TPUBOAUTH
MaTeMaTU4YeCKOE OMMCAHUE B3aMMOCBS3H (PU3UUYECKUX BEJIMYMH, MATEMATHUECKOE
0000UIeHHE  TMOJIyYEHHBIX — pe3ynbraroB. llepexogq Kk Kakaomy  3Tamy
npeacTapieHus WHGOpMAIMKM 3aHUMAET JOCTAaTOYHO OOJBIIOH MPOMEKYTOK
BpeMeHHU. be3yciioBHO, B 8—9 kiaccax 3TOT MpoIEecc HEOOXOAUM, HO B CTapIIUX
KJIaccax 3TO BPEMsi MO>KHO ObUIO OBl OTBECTH Ha pelleHue 00siee BaKHBIX 3a1a4. B
ATOM IUIaHE IUPPOBBIE JTAOOPATOPUHU TO3BOJISIFOT CYIIECTBEHHO YKOHOMUTD BPEMS,
KOTOPOE MOXKHO MOTPaTuTh Ha (OPMHUPOBAHUE HCCIEAOBATEIbCKUX YMEHUA
YUaIKUXCsl, BEIPAKAIOUIMXCS B CACAYIOMIUX NEHCTBUSIX:

ONPENETCHUE MPOOJIEMBI,

NOCTAaHOBKA MCCIIEA0BATENLCKOM 3a1auH;

TUIAHUPOBAHUE PELICHUS 33/1a4H;

MMOCTPOCHUE MOJIEIIEH,

BBIJIBUKCHUE TUTIOTES;

AKCMEPUMEHTAJIbHAS TPOBEPKA TUTOTES;

aHAJIN3 JaHHBIX SKCIIEPUMEHTOB WA HAOIOACHUH;

(GopMyTHPOBAHUE BHIBOIOB.

[ludporoe yuyeOHOE 00OpPYIOBAHUE TMO3BOJSCT YYAIIMMCS O3HAKOMMTBCS C
COBPEMEHHBIMU METOAAMHU UCCIEAOBAHKS, TPUMEHSEMBIMU B HAYKE, & YUUTEII0 —
NPUMEHSTH HA MPAKTUKE COBPEMEHHBIE TIEIarOTMYECKIE TEXHOIOTUM.



COAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHSTHSA

[Ipeamer xumuu. Posib XUMUU B SKU3HHU YEIOBEKA. XUMHUS B CUCTEME HayK.
Tena w BemiecTBa. MOU3NYECKME CBOWMCTBA BELIECTB. ArPEraTHOE COCTOSIHUE
BenlecTB. [loHsATHE O METOAaX MO3HAHHWS B XMMUHM. UKMCThIC BELIECTBA U CMECH.
CrocoObl pa3acicHUst CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMHUYECKUE HIEMEHThl. CHMBOIBI XUMWUYECKUX
3eMeHTOB. [IpOCThIE M CHOKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (¢Gopmysia. BaleHTHOCTH aTOMOB XMUMHYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BewmecTB. (OTHOCHTENbHAS AaTOMHAas —Macca.
OTHOCHUTENBHAS MOJICKYJISIPHAs Macca. MaccoBas 101 XUMHUYECKOTO 3JIEMEHTA B
COCIMHECHHH.

KonnyectBo Bewectsa. Monib. MonsipHas macca. B3auMOCBsA3b KOJIMYECTBA,
MAacchl M 4YHClIa CTPYKTYPHBIX €OUHMI] BewecTBa. Pacuérel mo Qopmynam
XUMHYECKHAX COCAMHECHHNA.

OU3NYECKNE U XUMHUYECKUE SBICHHS. XUMUYECKas peakuus U €€ MPU3HAKH.
3aKOH COXPaHECHHs MAaCChl BEHIECTB. XMMHWYECKUE ypaBHEHHs. Knaccudukanus
XUMHYECKHAX PEAKIMIA (COCTUHEHMS, PA3TIOKEHUS, 3AMELICHUS, OOMEHA).

Xumuueckuii JKCnepumenm:

3HAKOMCTBO C XMMHWYECKOH MOCY0M, MpaBuiiaMu padboThl B 1a00paToOpun u
npuéMaMu oOpanieHusl ¢ JJabOpaTOPHBIM OOOPYJOBAHUEM, U3YUEHHE W OMUCAHUE
(u3nYeCKUX CBOMCTB O0O0pa3lOB HEOPraHMYECKMX BEIIECTB, HAOIIOJICHUE
(du3znuecknx (TUIaBJICHUE BOCKA, TasHUE Jibjla, PacTHUpaHUE caxapa B CTYIIKE,
KHATICHUE W KOHJCHCALMS BOJbI) U XUMHYECKHAX (TOPEHUE CBEYH, MPOKATMBAHUE
MEHON MPOBOJIOKH, B3AMMOACHCTBAE MEJIAa C KMCIOTOM) SABNEHU, HAOMOaeHNE U
OMMCAHUE TPU3HAKOB MPOTEKAHUS XMUMHUYECKUX peakumii (passioKeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapwsi, Pa3IOKEHUE TMAPOKCHIA
meam (11) mpu HarpeBanum, B3aMMOACHCTBHE kene3a ¢ pacTBopoM conm meau (1),
W3YYECHUE CNOCOOOB Pa3JeliCHUs CMECEH: C MOMOIIBK MarHuTa, (UIbTPOBAHHE,
BbIMIAPUBAHUE, NUCTUILISALMS, XpOoMaTorpadus, TPOBEACHHE OYUCTKH MMOBAPECHHOMN
COMM, HAONIOACHWE W  ONKMCAHWE  PE3yJIbTAaTOB  MPOBEACHHS  ONBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHWsT MAacChl, CO3JAHUE MOJEIEH MOJEKY
(IIapOCTEPIKHEBBIX ).

Baxueiimue npeacraBuTe/ M HEOPraHNYECKUX BEIECTB

Bosnyx — cMech razoB. CocraB Bo3ayxa. KAcmopom — 3IEMEHT U MPOCTOE
BenlecTBO. HaxoskneHuwe kuceiaopoga B NPUPOAE, (PU3MUECKHE M XUMHYECKUE
cBoiictBa (peakumm ropeHusi). Oxcuapl. [lpumenenune kuciopoga. CrnocoObl



NOJyYEHUsT KUCIOpoJa B JIaopaTopud M MPOMBINUIEHHOCTH. Kpyrosopor
KHACI0poa B mpupojie. O30H — alIOTPOIHAs MOAU(PUKALAS KUCITOPOAA.

TennoBol >PPEKT XUMHUECKOW pEaKIUU, TEPMOXUMUYECKUE YPaBHEHUS,
3K30- M JSHIAOTEPMUYECKHAE PEaKUMH. TOIUIMBO: yIrOidb M METAH. 3arpsa3HEHUE
BO3/yXa, YCUJICHUE TAPHUKOBOTO 3P (EKTa, pa3pyLIEHAE O30HOBOTO CIIOSI.

Bomopon — sneMeHT W mpOCTOE BELIECTBO. HaxoskaeHwe Bomopoaa B
npupose, (U3MYEeCKHe ¢ XMMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CHOCOOBI
nostyyeHus. Kucmorel 1 comu.

MosnsipHblii 00BEM Ta30B. PacY&Thl M0 XUMHUYECKUM YPABHECHUSIM.

dusnyeckue CBoicTBA BOABL. Boma kak pactBoputelib.  PacTBOpHI.
HacbllieHHBIE M HEHACHIICHHBIE PACTBOPHL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10Jis BEMIECTBA B PACTBOPE. XMMHUECKUAEC CBOMCTBA BOABI. OCHOBAHMS.
Pone pacTBOpOB B NMPHUPOAE U B XKU3HM YeNIOBEKA. KpyroBopoT BOABI B IPUPOJAE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUUCTKA NPUPOIHBIX BOJI.

Knaccudukanus Heopranmdyeckux coeauHeHuid. Okcuabl. Knaccudukarms
OKCHJIOB.  coyicoOpasyrome  (OCHOBHBIE,  KHCJIOTHbIC, aM(OTEpHBIE) W
HeconeoOpasyromme. HomeHnknmatypa okcuaoB. Du3MuecKkHe W XUMHYECKUE
cBOiCTBA OKCUIOB. [lonyueHne OKCUI0B.

OcHoBannda. Kiaccuukanms OCHOBaHMIA: INENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHkiarypa ocCHOBaHui. DU3MYECKUE U XUMHYECKUE CBOWCTBA
OCHOBaHMi. [TonyyeHne OCHOBaHMIA.

Kucnotel. Knaccupukaums kucnor. HoMeHknatypa KucioT. OU3NUYECKUE U
XUMHUYECKUE CBOWCTBA KHUCIOT. Pan aktuBHoctw MmetamioB H. H. bekerosa.
ITony4denue KUCIOT.

Comu. Homenkmarypa coseil. GU3nUECKUE U XUMUYECKUE CBOMCTBA COJEH.
ITony4denue coien.

['eHeTHUECKAs CBSI3b MEXKAY KITACCAMU HEOPraHUYECKUX COCTMHEHUNA.

Xumuueckuii IJKcCnepumenm:

KAUECTBEHHOE ONPEICIICHUE COACP)KAHUS KUCIOPOJAA B BO3AYXE, MOMYUYEHUE,
coOMpaHue, PACIO3HABAHUE W W3YYCHHE CBOWCTB KHCIOpPOJAA, HAOIIOJICHUE
B3aMMOJCHCTBUS BELIECTB C KUCIOPOJAOM M YCIOBUS BO3HMKHOBEHUS U
OpEeKpalicHusl TopeHust (MmoXkapa), O3HAKOMJICHHE C 00pa3sllaMH OKCHAOB |
OMKACAHUE HX CBOMCTB, MOJYYCHHE, COOMPAHME, PACNO3HABAHME W W3YUYECHUE
CBOMCTB BOJOpOAa (FOPEHME), B3aUMOJACHCTBUE BojgopoAa ¢ okcuaoMm meau (II)
(BO3MOXKHO MCIOJIb30BAHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPA3IOB BEMICCTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHUE OCOOCHHOCTEH pACTBOPEHUS BELIECTB C
Pa3nM4HON PACTBOPUMOCTBI), TPUTOTOBJICHUE PACTBOPOB C  ONPEACIIEHHON
MAacCOBO# J10JIEWl paCTBOPEHHOIO BEIIECTBA, B3aUMOAECUCTBHE BOJBI C METAJIAMU
(HaTpueM W KajbluueM) (BO3MOXKHO  HMCIHOJIb30BAHUE  BHJICOMATEPHUAIIOB),



UCCIICIOBAaHUE O0pa3llOB HEOPraHWYECKMX BEIIECTB  PA3JMYHBIX  KJIACCOB,
HAOOICHUE U3MEHEHHST OKPACKW MHAMKATOPOB B PaCTBOPAxX KHUCIOT W LICTOYEH,
U3y4eHUE B3auMmojchcTBhas okcuaa meanm (1) ¢ pacTBOpOM CEpHOM KHCIOTHI,
KHCIIOT C METAUIAMH, PEaKUMii HEUTpaM3alMu, MOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO0 META/lyla APYTMM W3 PacTBOpa COIM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 3a4a4 Mo Teme «BakHedmme KiIacchl HEOPraHWYECKHUX
COCIMHECHUI).

Hepunoanyecknii 3akoH u Ilepuoamyeckast cucreMa XHMHYECKHX
iemMeHToB /I, W. MengeneeBa. CrpoeHne aTomMoB. XHUMHYECKAsl CBA3b.
OKHCITUTE/ILHO-BOCCTAHOBUTEIbHbBIC PEAKIIHT

[lepBbic MONBITKH KIACCH(PUKANMM XUMHUYECKUX 3JeMEHTOB. [loHsATHE ©
IPYNNAax CXOJHBIX 3JIEMEHTOB (LICIIOYHBIE W IIEIOYHO3EMETBHBIE METAIIBI,
TJTOTE€HbI, HHEPTHBIE Ta3bl). DJEMEHTHI, KOTOPBIE 00pa3yroT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

ITeproanueckuii 3akoH. [leproauueckas cucteMa XUMUYECKUX JIEMEHTOB /.
HU. MengeneeBa.  KopoTkonepuoaHas W JJIMHHONEPHOAHAS  (OPMBI
Ileproauyeckoil cucTeMbl XUMUUYeCcKuX 3yieMeHToB [I. Y. Menneneesa. [lepuonasl
n rpynnsl. DHU3NYECKUI CMBICT TOPAAKOBOTO HOMEpPA, HOMEPOB IMEpUOAA M
IPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHHE
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MEpBbIX 20 XUMUYECKHX  3JIEMEHTOB
Ilepnonmueckoin cucremel . M. Menaeneesa. XapakTepucTuka XHUMHYECKOIO
3JIEMEHTA IO €ro nojoxkeHur B [lepuonuueckoit cucreme /[, M. Meunaeneesa.

3aKOHOMEPHOCTH HM3MEHEHUS paauyca arOMOB XWMMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETATUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoaAndecKoi CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUs Hayku W npaktuku. [[. M. MenneneeB — y4€HbIA H
IPOKIAHUH.

Xumuueckass CBsi3b. KoBajieHTHast (ToJispHAss W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX HJIEMEHTOB. TOHHAs CBA3b.

Crenenp  OkucieHHs.  OKHCIIMTEINBHO--BOCCTAHOBUTEIIBHBIE — PEAKLUU.
[Tpoueccel OKUCTIEHUS U BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii Ikcnepumenm:

U3y4yeHue OOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TMAPOKCUJA LMHKA C PACTBOPAMH KHCIIOT M IWICJIOYEH, MPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBl  OKUCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKUUi
(rOpeHue, peakuuy Pa3IoKEeHHS, COSTUHEHUS ).

Mesxcnpeomemnuie céasu



Peanmu3anuss MEKNPEAMETHBIX CBA3CH NMPU M3YYCHWM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS UYEPE3 HCMOJIB30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHM, SBJISIOIIUXCS CUCTEMHBIMM ISl OTACIBHBIX TPEAMETOB
€CTECTBEHHO--HAY YHOT'O LIUKJIA.

OO1mme eCTeCTBEHHO--HAYYHbIE MMOHATHUS: HAYYHBIHA (DAKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHaJlu3, CHUHTE3, KiIacCU(pUKaLuUs, MEPUOJNYHOCTb, HAOIIOACHHE,
3KCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

du3nKa: Marepusi, aroM, OJEKTPOH, MPOTOH, HEWTPOH, HMOH, HYKJIWUI,
M30TOIBI, PAAMOAKTUBHOCTb, MOJIEKYJA, SJCKTPUUYECKUANA 3apsill, BEIIECTBO, TEIO,
00BEM, arperarHoe COCTOSIHUE BEIIECTBA, T'a3, (PU3NUYECCKUE BEIMYMHBI, €IUHULBI
WU3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE3/bl, COMHIIE.

buonorus: ¢orocuntes, npixanue, ornocdepa.

I'eorpadms: armocdepa, rtuapocpepa, MHUHEpANIbl, TOPHBIE MOPOIBL,
MOJIE3HBIE MUCKOIAEMBIE, TOTIIMBO, BOJHBIE PECYPCHIL

9 KUJIACC

BemecTBo 1 XUMHYECKasI peakuus

ITeproanueckuii 3akoH. [lepuoanyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
H. MenpeneeBa. CtpoeHuEe aroMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB
XUMHAYECKUX JJIEMEHTOB TMEPBBIX TPEX MNEPUONOB, Kamus, Kalblusd H WX
COCIMHEHUIA B COOTBETCTBHM C TMOJOKCHHEM JSJIEMEHTOB B llepuoamyeckoii
CUCTEME U CTPOECHUEM UX AaTOMOB.

CrpoeHHe BeEIIECTBA: BHJABI XMMHYECKONW CBA3M. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUNA KPUCTALIUYECKON PEIUETKA U
BHUJA XUMHUUYCCKOM CBSI3M.

Knaccuukanms 1 HOMEHKIATypa HEOPraHMYECKMX BEIIECTB. XHMHYECKUAEC
CBOMCTBA BEIIECTB, OTHOCAIUMXCS K PA3NMYHBIM KJIACCAM HEOPraHUYECKUX
COCIMHEHHU, TCHETUYECKAs CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccupukanms XuMu4ecKrX peakuuii o pa3auvHbIM MPU3HAKAM (110 YHCITY
W COCTaBy YYAaCTBYKOIIMX B PEAKUMM BEIICCTB, MO TEMIOBOMY 3(PdekTy, Mo
WU3MECHEHUIO CTETICHEH OKHUCIECHUS XMMHUYECKHX 3JIEMEHTOB, MO O0OPaTUMOCTH, MO
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMHUYECKHAE PEAKIMHU, TEPMOXUMHYECCKHE
VPAaBHEHUSI.

[TonsTe 0 ckopocTH XuMUYeCKOi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakimsX. [IoHITHE 0 TOMOTNE€HHBIX U ME€TEPOrE€HHBIX
peakuusx. [lonsatue o karamuse. [IOHITHE 0 XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIIAE HA CKOPOCTh XWMHYECKOW PEAKIMHA W IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMU,  AJICKTPOHHBIA  OajlaHc
OKHCJIUTENIbHO-BOCCTAHOBUTEIIBHOM peaKLmu. CocraBneHue  ypaBHEHUI



OKHCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMA C  MCHOJIb30BAHUEM  METOA
3JIEKTPOHHOTO OanaHca.

Teopus dAEKTPOIMTAYECKON JUCCOLMALMU. DNEKTPOJIUTHL U HEAJIEKTPOJIMTHI.
Katnonsl, aHMOHBI. MeEXaHu3M JUCCOLMALIMM BELIECTB C PA3JIMYHBIMU BHJAMU
XUMHUYECKOH CBsi3H. CTeneHp aucconnanni. CUIbHBIE U CTA0BIE SNIEKTPOTIUTHI.

Peaknuun noHHOTO OOMEHA. YCIOBUS MPOTEKAHUS PEAKIIUA HOHHOTO 0OMEHA,
NOJIHBIE M COKPAIUEHHBIE HMOHHBIE ypaBHEHUs peakumid. CBOWCTBA KHUCIOT,
OCHOBaHMI W CcoONEii B CBETE MPEACTABICHUH 00 3ICKTPOIMTAYECKOM
qucconmranyv. KauecTBeHHBIE peakiiii Ha HOHBL. [[OHATHE O THAPOIU3E CONEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHME C MOJENAMHM KPUCTALNIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura W anmasa), CIOKHBIX BEIICCTB
(XJ0puaa HaTpusi), UCCICIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHWYECKOW PEaKIUH
OT BO3JCHCTBHs pPa3IMUHBIX (PAKTOPOB, HCCIAEAOBAHUE SIEKTPONPOBOAHOCTH
pacTBOPOB BEILECTB, MPOLECCA AUCCOLMALMM KUCIOT, WLIENOYEH UM COJICH
(BO3MOYKHO  WCIIOJIB30BAHME  BHUJACO  MATEPUATOB), TMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWS  PEaKkuuMid  MOHHOro  OOMEHa
(oOpa3oBaHME Ocagka, BBIICICHHE Ta3a, OOpa30BaHUE BOJBI), OMNBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEaKUUi
(ropeHue, peakuuu Pa3JIoKeHHs, COCIMHEHUS ), PACIO3HABAHUE HEOPraHWYECKUX
BEIIECTB C MOMOLIBKD  KAYECTBEHHBIX PEAKUM HA HOHBI, PEIICHUE
3KCIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 MX COeIMHEHUSA

OOmias xapaktepucTuka rajoreHoB. OCOOCHHOCTH CTPOCHUS aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOCHHE M (DU3MYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUUYECKHE CBOWCTBA HAa OpUMEpPEe  XJjopa
(B3aMMOJICHCTBUE C METAIJIAMH, HEMETAJJIaMH, WIeJIo4aMu). XJIOPOBOJOPOI.
ConsgHast KACIOTa, XMMUYECKAE CBOMCTBA, MOJIyYCHHE, NPUMEHEHHE. JleicTBre
XJIOpa W XJOPOBOJAOPOJA HA OPraHU3M 4YEJIOBEKA. BakHehmme XJopuiabl U UX
HAXOXKACHUE B IPUPOJE.

OOwast xapakTepucThka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENEHU OKUCeHHs. CTpoeHuE W (PU3NYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA U CEPhI. AJIJIOTPOINHBIE MOAU(DUKALIMKM KACIOPOIa
U cepbl. XMMUYECKUE CBOMCTBa cepbl. CepoOBOAOPO, CTPOEHHUE, (PU3NUYECKUE U
XUMUYECKUE CBOMCTBA. OKCUABI CEPBI KAK MPEICTABUTENN KUCIOTHBIX OKCHIOB.
CepHass KHCIIOTa, (PU3MYECKHME M XUMHUYECKHME CBOicTBa (0o0mue Kak
OPEICTAaBUTENSL KJlacca KHCIOT W crneuuduueckue). XUMHUUECKHE PEaKlvy,
JeKalue B OCHOBE MPOMBINUIEHHOTO CMoco0a TMOJYYEHHS CEPHOM KUCIIOTHI
[Tpumenenne cepHOi KUCIOTEL. COJIA CEPHOM KMCIIOTHL, KAYECTBEHHAS PEAKLIMS HA



cynbdar-uoH. HaxoxxaeHue cepbl U €€ COeAMHEHU B mpupoje. XUMHUYECKOE
3arps3HEHUE OKPY KAIOLIEH Cpeabl COCAMHEHUSMH CEphbl (KUCIOTHBIC JOXKIH,
3arps3HEHUE BO3AyXa U BOJAOEMOB), COCOOBI €TI0 MPEAOTBPALLCHHUS.

OOwas xapakTepucTuka >1eMEHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEMEHU OKUCICHUS. A30T, paclpoCTpPaHEHHE B MPUPOJE,
duznuecKkue U XuMrIeckue cBoicTBa. Kpyropopot a3ora B npupojae. AMMHAK, €ro
du3nUecKrue U XUMUYECKUE CBOMCTBRA, MOTyUYeHUE U mpuMeHeHue. Colii aMMOHUS,
uX (puzMUECKre U XMMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MOJy4YeHue, (PU3MyYecKre M XUMUYECKHUE
cBOiicTBa (00IME Kak MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonb3oBaHME HUTPATOB M COJIEH aMMOHHUST B KAQUECTBE MMHEPATIbHBIX
ynoOpeHuii. XMMUYECKOE 3arpsi3HEHUE OKPYKAKOLICH Cpebl COEAMHEHHUSIMHA a30Ta
(KUCJIOTHBIE JOXKIM, 3arpsA3HCHWE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
anotpornHbie Moaupukanmu (docdopa, PU3NUECKUE W XUMHUYECKUE CBOKHCTBA.
Oxcun pocdopa (V) u dpochopHas kucnora, GU3NIECKUE U XUMUUYECKUE CBOMCTBA,
nonyuenue. Mcnons3oBanue PpochaToB B KAUECTBE MUHEPATIBHBIX YAOOPECHHUH.

OOwast xapakTepucThka 3eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB,  XAPaKTEPHBIE  CTENEHW  OKHUCICHWS.  YIJIEPOA,  AJUIOTPOIIHBIE
MoIu(pUKAIIMKM, PACMIpPOCTPAHEHUE B TPpUpoAC, (PUIMUECKUE U XUMHUYECKUE
cBoiicTBa. Ancopoums. KpyroBopor ymiepoaa B npupoae. OKCUabl yraepoaa, ux
¢u3nuecKue M XUMHUYECKUE CBOWCTBA, JEHCTBME HA JKUBBIE OPraHU3MBbI,
NOJYYCHUE U TMPUMEHEHUE. DKOJOTUUECKUE MPOOJIEMBI, CBS3AHHBIE C OKCHIOM
yraepona (IV), rumoreza mioOanbHOrO NOTEIJIEHUS KJIMMara, MapHUKOBBINA
3 dexT. YronbHas KUCIIOTa U €€ COJU, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
nojay4yeHue W npumeHeHue. KauecTBeHHass peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTA U CEJIbCKOM
XO3SHCTBE.

[lepBoHaYaNbHBIE MOHATHS 00 OPraHNYECKUX BEIIECTBAX KaK O COCITMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, al€TUIICH, 3TAHOJ, TJIMLIEPHH, YKCYCHAsI KUCIIOTA).
[IpupoaHbIE KMCTOYHHMKHM YIJIEBOAOPOAOB (YroJib, NPUPOIHBIA Tra3, HEQPTh),
OPOAYKTBI WX MNEpepadOTKu (OEH3WH), UX POJib B OBITY W MPOMBIIUICHHOCTH.
[ToHsTue 0 OMOSOTUYECKU BaKHBIX BEIIECTBAX: JKUPAX, O€IKaX, YIIeBoJaxX — U UX
poJii B OKM3HM 4YENOBEKa. MarepuanbHOE €AMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usznueckue W XUMUYECKUE CBOWCTBA, TMOJIyYECHUE U
npuMeHeHue. CoeaMHECHHUS KpeMHHUsT B mpupoje. OOume NpeAcTaBiIcHUs 00
okcuae kpemuus (IV) u kpemuueBo#t kuciaore. CUAMKATHI, UX MCIOJIb30BAHUE B
ObITY, B MPOMBIILJICHHOCTH. BakHelIMe CTPOUTENbHBIE MaTepuaibl; KEpaMUKa,



CTEKJIO, IIEMEHT, O€TOH, keyne300eToH. [Ipoliaembl 6€30MacHOr0 MCHOMb30BaAHUS
CTPOMUTENBHBIX MATEPUAIOB B MOBCEIHEBHOM JKA3HH.

Xumuueckuii Jkcnepumenm:

U3y4YEHUE 00PA3IOB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJISHOW KHCJIOTHI,
NPOBEJACHUE KAUECTBEHHBIX PEAKIMIA HA XJTOPUI-UOHBI U HAOMOEHUE MPU3HAKOB
WX MPOTEKAHMsI, OMBITHI, OTPAXKAKOUIME (PU3NYECKHME M XUMHUYECKHE CBOWCTBa
TATOTEHOB M WX COEJAMHCHWH (BO3MOYKHO MCIIOJIB30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TalOrE€HUJOB), O3HAKOMJICHHE C
oOpazamMu  ceppl M €€  COCOMHEHUSIMM  (BO3MOXKHO  MCIOJB30BAHHUE
BUJICOMATEPUAIIOB), HAOJIIOICHUE TTpoliecca 0OyriMBaHus caxapa Mnoj ACHCTBUEM
KOHLUECHTPUPOBAHHONW CEPHOM  KHUCJIOTHI, MW3YYECHHUE XUMHYECKAX CBOWCTB
pa30aBIICHHOM CEPHOM KMCIIOTHI, TPOBEACHUE KAYECTBEHHOM PEeaKIMK HA CyJibdar-
WOH W HAOMIOJAEHUE MPU3HAKA €€ MPOTEKaHWs, O3HAKOMIJICHHE C (PU3MYECKUMU
cBoiicTBaMM a3oTa, (ochopa W MX COCAMHEHMH (BO3MOKHO MCHOIB30BAHUE
BUJICOMATEPHAIIOB), 00pa3tamMu a30THBIX U (POCPOPHBIX yIOOpPEHUi, NOTyUYEHUE,
coOMpaHue, PACIO3HABAHWE W HW3YYCHHE CBOHCTB aMMHUAaKa, [MPOBEICHUE
KAUECTBEHHBIX PEaKIMiA HA MOH aMMOHMS W (ocdar-uOH U U3YUYCHHUE NMPU3HAKOB
WX IIPOTEKAHU, B3aNMOICUCTBUE KOHIIEHTPUPOBAHHON a30THON KHUCJIOTHI ¢ MEJIBIO
(BO3BMOYKHO  HKCIOJIb30BAHWE  BHJCOMATEPHANIOB),  HM3YYEHHE  MOAENEH
KPUCTAUIMYECKUX PEIIETOK anmasa, rpadura, QyisiepeHa, O3HAKOMIICHHE C
OPOLECCOM  aACOPOLMM PACTBOPEHHBIX BEHICCTB AKTMBUPOBAHHBIM VIJIEM W
YCTPOIMCTBOM MPOTHBOrasa, MOJy4YeHHe, COOMPAHUE, PACIO3HABAHUE W W3YYCHHUE
CBOMCTB YIJIEKMCIIOTO rasza, MPOBEACHHE KAYECTBEHHBIX PEAKIMI HA KapOOHAT W
CWJIMKAT-MOHBl M W3YYCHHE NPHU3HAKOB WX MPOTCKAHMS, O3HAKOMIICHHUE C
OPOAYKIMEH CHJIMKATHON MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTATBHBIX
3a1a4 1o teMe «BakHelme HeMeTallIbl M KX COCTUHEHUSY.

MeTta/uibl M HX COeTHHEHUSA

OO01ast XapakTEPUCTUKA XUMUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TOJNIOKeHUs B llepuoanyeckoil cucTeMe XUMHYECKHX dnemeHtoB 1. WM.
MenpeneeBa u cTpocHHsT aTOMOB. CTpPOCHHE META/UIOB. MeTainyeckas CBs3b U
METAJIIMYECKas  KpPUCTAUIMYECKass  PEIIETKA.  ONCKTPOXMMHYECKUH sl
HANPSHKEHUI MeTa/uioB. DGU3MYECKHE U XMMUYECKHAE CBOMCTBA MeTauioB. O0mue
CrocoObl MOJIyYeHUsT METAUIOB. [IOHSATHE O KOPpPO3MM METANIOB, OCHOBHBIE
cnocoObl 3auMThl UX OT KOppo3uu. CruiaBbl (CTallb, YYTYH, AFOPATFOMUAHUM,
OpOH3a) U UX MPUMEHEHUE B OBITY U MPOMBIILJIEHHOCTH.

[Ilenounble METAIBL. MOJOKEHUE B [IepHOAMYECKON CHCTEME XUMUYECKUX
anemeHtoB 1. M. Menaeneesa, CTpOCHHE UX arOMOB, HAXOXKICHUE B IPUPOJE.
OuU3nUecKe U XUMUYECKUE CBOMCTBA (HAa mMpuMepe HaTpus M Kanus). OKCHIbL U



TMAPOKCUIBl HATPUS W Kanus. [IpUMEHEHWE WIENIOYHBIX METAUIOB M HX
COCIMHECHUM.

[IlenoyHO3eMENBHBIE METAJUIBI MarHMid W KaJIbLUMHA.  IIOJIOKCHUE B
Ileproanyeckoil cucreMe XUMHYECKUX diieMeHTOB [[. Y. MeHpeneeBa, cTpoeHue
MX aTOMOB, HAXOXKACHUE B Ipupoac. PU3NYECKuE 1 XUMUYECKUE CBOMCTBA MarHus
W KanblMs. BaxHeilmue coenuHeHUs KanblMs (OKCUA, THAPOKCHI, COJIM).
KécTkocTh BOIBI M CIOCOOBI €€ YCTPAHEHUS!.

ANOMHHMIA: TIOJIOXKEHUE B [IepHOaNYECKO CUCTEME XUMUYECKUX SJIEMEHTOB
J. Y. Menneneesa, CTpoeHUE aTroma, HaXOKIEeHHE B mpupoae. Pusnyeckue u
XUMHYECKHAE CBOMCTBA amtOoMUHUs. AM(POTEPHBIC CBOMCTBA OKCUAA U THAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XUMUYECKUX 3JIEMEHTOB [1.
H. MenpeneeBa, CTpOEHHE aroMa, HaXOKAeHUE B mpupone. PU3NYECKUE H
XUMUYECKUE CBOMCTBA kKene3a. OKCHIIbI, TMIPOKCHABI U cofu skene3a (11) u xxenesa
(III), mx coctas, CBOMCTBA U MOy YCHHE.

Xumuueckuii ykcnepumenm:

O3HAKOMJICHME C 00pa3llaMi METAUIOB M CIJIABOB, HMX (PU3WYECKUMHU
CBOWCTBAMM, H3YYECHHME  PE3YJbTATOB  KOPPO3MHM  METALIOB  (BO3MOXKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOEHHOCTEN B3aMMOJCUCTBUS OKCUA
KaJbUUs M HATpUs C BOJOH (BO3MOKHO MCHOJIb30BAHUE BHUACOMATEPUATIOB),
WCCIIEN0BAHUE CBOMCTB MKECTKOM BOJBI, MPOLECCA TOPEHUS JKENIE3a B KUCIOPOIE
(BO3BMOKHO  MCIOJIb30BAHME  BHJCOMATEPHANIOB), MPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HA WOHBI. MArHus, KaJbLMs, aTFOMHUHHU, LIMHKA, JKEIE3a
(II) m »xeneza (I1I), menm (11), HabmrOAEHUE W OMHUCAHUE MPOLIECCOB OKPALIMBAHUS
IUIAMCHA WOHAMM HATpHsl, Kausd W KaiblMs (BO3MOXHO WCHOJB30BaHUE
BUJICOMATEPUAIIOB), UCCIEN0BAHUE aM(POTEPHBIX CBOWCTB TMAPOKCUAA ATTFOMUHUS
Y TUAPOKCHJIA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe « BaskHenmme
METAJIBI U UX COCAMHEHUS.

XHMHA ¥ OKPY’KaIOLIas cpeaa

Bemectsa m marepuansl B MOBCEAHEBHOW JKU3HM 4eloBeKa. besomacHoe
WCIOJb30BAHUE BEIIECTB U XUMHUYECKHAX peakuuil B ObiTy. llepBas momoie npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUAMUYECKOE 3arps3HEHUE OKPYKAKWIEH cpeapl (MpeaeiibHas AO0MYCTAMAs
KOHUEHTpauus Bewects, aanee — [1JIK). Posib XMMHH B PEIIEHUN 3KOIOTMYECKUX
npooIieM.

Xumuueckuii IkcnepumMenm:

U3y4eHUe 0Opa3lioB MATepuajioB (CTEKJIO, CIJIABBI METAJIOB, MOJIMMEPHBIC
MaTEPUAIIBI).

Mesxcnpeomemnuie céasu



Peanuzanus MeXIpeIMETHBIX CBs3el MpH M3YYCHWMM XMMHH B 9 Kiacce
OCYILIECTBIIICTCS 4epe3 HCMOJb30BAHME KAK OOMIMX E€CTECTBEHHO-HAYUYHBIX
MOHATWMN, TaK ¥ TOHATHH, SBISIOIIMXCS CUCTEMHBIMHU IJIsS OTJC/BHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO1me ecTeCTBEHHO-HAYUHBIC TIOHSATHS: HAy4HBIN (PaKkT, TMIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHHTE3, KiaccupuKaiuys, TepUOAUYHOCTh, HAOIIOACHHE,
OKCIICEPUMEHT, MOJCIMPOBAHUE, HW3MEPEHHUE, MOJEC/b, SBJCHUE, MapHUKOBBIN
3P deKT, TEXHONOTUS, MATEPUAITBI.

duznka: Marepus, aToM, D3JICKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKIIHI,
W30TOMbI, PagMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUYECCKUI 3apsija, MPOBOTHHKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe€ COCTOSIHUE BEILLECTBA, a3, pACTBOP, PACTBOPUMOCTb, KpUCTAITHYECKAs
peméTKa, CrjiaBbl, (PU3NUECKUE BEIWYMHBI, CAUHHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, dKOCHCTEMA, MUHEPATILHBIC
ynoOpeHus, MUKPOIJIEMEHTHI, MaKPO3JIEMEHTHI, TUTATEIbHBIC BEIICCTBRA.

['eorpadus: armocdepa, ruapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMBIE, TOTIJIUBO, BOAHBIE PECYPCHI.



INTIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIIET'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHWSI MPOrpPaMMBl  OCHOBHOIO 0OOWIEro
0o0pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHUsST XMMUU B CIAUHCTBE y4e€OHOW H
BOCIIMUTATENIBHON NEATENIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUUCKUMU
COLMOKYJIBTYPHBIMU W JYXOBHO-HPABCTBEHHBIMHA LIEHHOCTAMU, IPUHATBEIMH B
oOliecTBe MpaBWIAaMH W HOPMAMH TOBEACHHS M CIIOCOOCTBYIOT MpOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIM3ALMAN 00y YarOIIUXCS.

JIMYHOCTHBIE ~ pPE3yNbTAThl  OTPAKAKT  TOTOBHOCTH  OOYYarOIIUXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3WUTUMBHBIX IIEHHOCTHBIX OpHEHTALMA W
PacIIAPEHUE ONBITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUA:

LIECHHOCTHOI'0 OTHOIIECHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
U HAyYHOMY HACIIEAWI0, MOHUMAHUS 3HAYEHUS XUMHUYECKONM HAyKW B JKU3HU
COBPEMEHHOTO O0WIIECTBA, CMOCOOHOCTH BIIAJETh NOCTOBEPHON WH(opManuei o
[EPEAOBBIX JOCTHIKEHUSIX W OTKPBITHAX MHUPOBOM M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHPa M OOILECTBA;

2) rpa)kIaHCKOro BOCIMTAHUSI:

MPEICTABICHAST O COLMAIBHBIX HOpPMaxX W MpaBWIaX MEITNYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCNEAOBATENbCKOM, TBOPUECKOH MW JAPYrux  BUAAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM NEATENBHOCTH MPU
BBITIOJTHCHUHA YYE€OHBIX, T[MO3HABATEIBHBIX 3a7a4, BBINOJHEHHMH XUMHYECKHX
AKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3AMMOTIOHUMAH U0
W B3aUMOIIOMOIIM B TPOLECCE ITOM YydeOHOU JEATETLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEACHUE W IIOCTYIKH CBOMX TOBApHUINEW C TO3ULNHU
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS ITOCIIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE IIPEICTABICHAS O BEIIECTBE M XMMHUYECKOM PEaKIU,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA WU COCTABIIAOLINE
OCHOBY JI1 TOHMMAHWs CYINHOCTA HAYYHOW KapTHHBI MHUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOABI, B3aUMOCBA3AX YEJIOBEKA C
MPAPOIHON CPENOM, O POJIM XUMHUU B ITO3HAHUM STUX 3aKOHOMEPHOCTEN,

[TO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOMUMBIE Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB W SIBICHUA,
NO3HABATENIbHOM, MH(POPMANMOHHON W YMTATEIbCKOM KYJIBbTYPbl, B TOM YHCIIE
HABBIKOB CaAMOCTOSTENIBHONH pabOThl C  y4E€OHBIMA TEKCTaMHM, CHOPABOYHOM



JUTEPATypOl, JOCTYMHBIMA TEXHUYECKAMH CPEACTBAMH  HMHQPOPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W TMO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH W
CHOCOOHOCT K caMO0Opa3oBaHUIO, MPOCKTHOW W MCCIEAOBATEIBCKOM
JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHUS B
JIATbHEUIIIEM

4) popmMupoBaHuS KYJIbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KW3HW, OTBETCTBEHHOIO OTHOLIEHWS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIA 00pa3 >KM3HM, OCO3HAHWUE MOCIECACTBUIA U
HEMPUATHE BPEAHBIX TPUBBIYCK (YIOTPEOICHUS aJTKOTOJIsI, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COOIFOJICHUST MpaBwyl  OE30MACHOCTH NP OOpalleHUH ¢
XUMHYECKAMH BEIIECTBAMU B OBITY M PEANIBHOM JKU3HU;

S) Tpy10BOIro BOCIMTAHUS:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO Mpodeccuii u Tpyaa pa3iiuHOro poja,
YBOKCHHE K TPYNy M pe3yJibTaraM TPYAOBOH ACATECIBHOCTH, B TOM YHUCIIEC Ha
OCHOBE TPUMEHEHMS MPEAMETHBIX 3HAHWI 1O XWMHM, OCO3HAHHBIA BBIOOP
WHAMBHUAYAIbHON TPACKTOPUH MPOJOJDKEHHUS 00pAa30BaHUs ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEMHOM MTpO(ECCUOHATIBHON ACATEIBHOCTH U PA3BUTHs HEOOXOAUMBIX YMECHHUNA,
TOTOBHOCTB aJallTUPOBATHCA B MPO(PECCHOHATIBHOM cpene;

6) SK0JIOTHYECKOTr0 BOCIIMTAHUSA:

SKOJIOTHYECKH UEJNECO00Pa3HOEC OTHOUICHHE K NPHUPOJAE KAK HCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE LIEHHOCTH 30POBOTO U
Oe3omacHOro o0pasza KH3HU, OTBETCTBEHHOE OTHOWIEHUE K COOCTBEHHOMY
(U3NYECKOMY W TMCUXMYECKOMY 3J0POBBIO, OCO3HAHHME ILIEHHOCTH COOIIOACHHMS
npaBHIT O€30MACHOTO MOBEACHUS MPU PadOTE ¢ BEMIECTBAMH, a TAKXKE B CUTyalHsX,
YIPOKAKOIIMX 3I0POBBIO W KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSATh 3HAHMS, MOJIyYACMbIE MPU MU3YUYECHUU XUMUH, IS
PELICHN 3a1a4, CBA3aHHBIX C OKPY KarOIIEH TPUPOIHON CPENOM, T IMOBBIIICHAS
YPOBHSL ~ 3KOJIOTMYECKOW  KYJbTYPbl, OCO3HAaHWs TIJO0AJIBHOIO  XapakTepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PEUICHHWS MOCPEACTBOM METOAOB XHMMH,
AKOJIOTHYECKOTO MBILIJICHHS], YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHHUKATHBHON W COLMAIIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanpeAMETHBIX PE3YJbTATOB BBIACISAIOT 3HAYMMBIC JUIS
(hOpMHUpPOBaHUST MHUPOBO33PECHUsI OOIICHAYYHBIE TOHSTHS (3aKOH, TEOPHs,
OPUHLHAIL, TAMOTE3a, PaKT, CHCTEMA, MPOLECC, IKCIEPUMEHT U JAPYTOE.), KOTOPBIE
UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIAMETAaX W MO3BOJIIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O LIETOCTHOM



HAYYHOH KapTHMHE MUpPA, U YHUBEPCATIbHBIC YUEOHBIE NEHCTBUS (MIO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOPBIE OOECIEUMBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIIBHOMY IJIAHUPOBAHWIO W OCYUICCTBICHUIO y4E€OHOM
JESATEITLHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

ba3oBble JJoruyeckue aeiicTeus:

YMEHHSI MCMOJIb30BaTh MPHEMBI JIOTHYECKOTO MBILIICHUS MPU OCBOCHHUHU
3HAHWA: PACKPBIBATH CMBICT XUMWYECKUX TMOHATHI (BBIACISATh MUX XAPAKTCPHBIC
NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH MOHSATUSMH), UCHOIb30BaTh
NOHATHUS JJ11 OOBSICHEHUS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOUPATh OCHOBAHUS U
KPUTEPUU [JIsl KJIACCU(PUKALMKA XUMUYECKUX BEUICCTB M XMMHUYECKHX PEaKLUH,
YCTAHABJIMBATH MPUYMHHO-CIEACTBCHHBIE CBS3H MEKIAY OOBEKTaMH H3YUYEHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JETYKTUBHBIC, 110 AHAJIOTHH),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TIPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (NMPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJEH, UCTIOIB3YEMBIEC B XUMHUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMUHN MOJACIbHBIC MPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XMMHUYECKas (OopMysia U YPABHEHUE
XUMHYECKOH PEaKIMH — IPHA PEICHUN YUeOHO-MO3HABATENBHBIX 331a4, ¢ YUYETOM
ATUX MOJEIIbHBIX MPEACTABIICHUI BBISBIATh U XaPAKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKK M3YYaEMBbIX OOBEKTOB — XUMUUYECKMX BEHIECTB U XUMUYECCKUX PEaKIAN,
BBISIBJISTH  OOLIME  3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIC CBSI3M W
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

ba3oBbie ucciaenoBarebckue a1elicTBUS:

YMEHHE HCIOJIB30BaTh MOCTABJICHHBIE BOMNPOCHI B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A TAKXKE B KA4eCTBE OCHOBBI M (POPMUPOBAHUS THIIOTE3BI IO
POBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYKICHHUIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3allid M MPOBEACHUIO
YUYCHUYECKUX OSKCIHEPUMEHTOB, YMEHHE HAONMIOJaTh 3a XOJOM MpOLEcca,
CaMOCTOSITENILHO TPOTHO3MPOBATh €r0 Pe3yjbTar, (OpMyJUpOBaTh 0OOOIICHHAS U
BBIBOJIbI IO PE3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHMS, COCTABIATh OTUET
0 MPOJEJIAHHOM padoTe.

Padora ¢ nnopmanmueii:

YMECHHE BBIOMpATh, AHAIM3UPOBATH M WHTEPNPETHUPOBATH HH(POPMALHIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHMS, MOJYyYAEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HAy4HO-TIOMYJIApHAs ~ JIUTEpaTypa XWUMHUYECKOTO COJACP)KAHUS, CIPABOYHBIE
nocodust, pecypcbl VHTEpHETa), KPUTHYECKH OLEHUBATh MPOTHBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(pOpMaIHIO;



YMECHHE MPUMEHATh PA3IMYHBIE METOJBI W 3aMPOChl MPU MOUCKE U OTOOPE
WH(pOPMALlMU W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX Ui BBITOJHCHUS
y4€OHBIX U TIO3HABATENBHBIX 33/1a4 OMPEACIEHHOIO THITA, MPUOOPETEHHE OTbITA B
o0nacTi  MCMOJIB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHHA,
OBJIQJICHUE KYJIbTYPOW aKTHBHOTO MCIOJb30BAHUS PA3JIMYHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpPAaTh ONTUMAIBHYIO (POPMY MPEACTABIEHUS WH(POPMALAA U
WTIOCTPUPOBATh PEIIAEMBIE 3a1a4l  HECJIOXKHBIMA CXEMaMH, JIUMarpaMMamu,
apyrumu (GpopMaMu rpadukn U uX KOMOMHALMSIMH,

YMEHHE WCIOJb30BaTh W AHAM3APOBATh B HOpouecce y4yeOHOHl u
UCCIICIOBATENBCKON NEATEIBHOCTH MH(POPMALIMIO O BIMSHUM MPOMBIILJIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHWE OKPY’KAIOLIEH ITPUPOSHOMN
Cpeasl.

KomMMmyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHHUS 3a/aBaTh BOMPOCH (B XOJ€ Jauanora W (Wad) AUCKYCCHM) TIO
CyHIECTBY  OOCy>KmaemMoii  Tembl, (OPMYIUPOBATH  CBOM  NPEIJIONKEHUS
OTHOCHTEJILHO BBINIOJTHEHUS MPEITOKEHHOM 3a1a4;

YMEHHSI  TPEIACTABIIATH  MOJIYYEHHBIE  PE3yJAbTaThl  [MO3HABATEIBHOMN
JESITEIbHOCTH B YCTHBIX M MUCBMEHHBIX TEKCTax;, [JeJIaTh MPE3CHTALUIO
PE3YJBTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JTAOOPATOPHOrO OIBITA,
n1abopaTopHOil paboTHI O UCCIENOBAHUIO CBOMCTB BELIECTB, Y4EOHOIO MPOEKTA),

YMEHHSI y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHONM WM MCCIICAOBATENBCKONH  NIEATEIBHOCTH MPU  PEUICHUH
BO3HUKAKOIIMX MPOOJEM HA OCHOBE yuéTa OOLIMX WHTEPECOB W COMIACOBAHUS
no3unuii (00CyKIeHUsl, OOMEH MHEHHMSIMH, «MO3TOBBIC INTYPMbD», KOOPIAWHALMS
COBMECTHBIX [JECUCTBHM, OIPEACIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOThl U APYTHE).

PeryasitTuBHbIe yHUBEpPCAJbHbIC Y4eOHbIE AeiicCTBHS:

YMECHHE CaAMOCTOSITEIBHO ONPEACTATh LEIH JEATEIIbHOCTH, IUIAHWPOBATh,
OCYILIECTBIATh, KOHTPOJIMPOBATh W MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JESATENIbHOCTD, BEIOMpaTh Hanbomnee 3PPEKTUBHBIE CNOCOOBI PEIIEHUS YYCOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTEIBHO COCTABIATh WM KOPPEKTUPOBATH
MPEUTOKEHHBIA  QJITOPUTM  ACHCTBUA MPU  BBIMIOJHEHUM 3aJaHWl € YYETOM
NOJTyYEHUSI HOBBIX 3HAHWMK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMSX,
OLICHMBATHh COOTBETCTBUE IMMOJYYECHHOTO PE3yjbTara 3asBICHHON LENH, YMEHHUE
UCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, TPEIAracMbl€ B yCIIOBUM 3aJaHHA.

HPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOEHUI 00sA3aTEIbHOTO
COJIEP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueii mporpaMMmon,
BBIICTISIFOT. OCBOCHHBIE OOYYAIOLIMMUCS HAYYHBIC 3HAHWS, YMEHHS WU CIOCOOBI



NEHCTBUN, crenupuueckue Juisi TPEAMETHOH 00MacTh  «XUMHUS», BB

JNEATCIIBHOCTA MO  TOJYYEHHK) HOBOTO  3HAHWS, €r0  MHTEPOPETaluu,

npeoOpa3oBaHUIO M MPUMEHECHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYaIUsIX.

K koHIity oOydeHnus B 8 Kkiacce npeaAMETHBIC pe3yJIbTaThl HA OA30BOM YPOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHMIA:

e PACKPBHIBATH CMBICJI OCHOBHBIX XHMHWYECKMX TOHSTHH. aroM, MOJEKYJA,
XUMUYECKHIA 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEMIECTBO, CMECH (OAHOPOIHAS
Y HEOJHOPOJIHAS), BAICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJISTPHAs Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIAPHAsA Macca, MaccoBas O0JisI XUMHUYECKOTO
AJIEMEHTA B COCAUHEHUU, MOJISPHBIA OO0BEM, OKCHUJ, KHUCIIOTA, OCHOBAHUE, COJIb,
AJEKTPOOTPULIATENBHOCTD,  CTEMCHb  OKUCJICHWS,  XUMHYECKas  peaKknus,
KJIacCU(pPUKalMs PeaKIuil: PEaKkiMh COCIUHEHUS, PEaKIMKM Pa3jI0KEHUS, PEaKIUK
3aMENICHUS, PEaKIMu OOMEHA, DK30- M DHAOTCPMUYECKHUE PEAKIMHU, TEIIOBOM
3pdext peakiuu, Sapo aToMa, AJIEKTPOHHBIM CJOW aTtoma, aTOMHasi OpPOWUTAJIb,
pamuyc aroMa, XMMHYECKas CBsI3b, MOJIIPHAS W HEMOJISIPHAS KOBAJICHTHAS CBSI3b,
WOHHAs CBs3b, WOH, KAaTWUOH, AaHWOH, pPacTBOpP, MaccoBas [JO0JIs BEILIECTBA
(IpOLEHTHASI KOHIICHTPAIMs) B PACTBOPE;

e WIUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUIA U TPUMEHSITH 3TH
MTOHSATHS TIPU OTIMCAHWU BEIIECTB U UX MPEBPALICHUM;

e UCTIOJIb30BaTh XMMHWYECKYK) CHUMBOJIMKY JUIsl COCTaBJICHHS (DOPMYJ BELIECTB W
YPABHEHAN XUMHUYECKAX PEAKIINN;

e ONPECIISITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX, CTCICHb
OKHUCJICHUS] DJICMEHTOB B OWHAPHBIX COCAMHCHMSX, MPUHAMJIC)KHOCTh BEUIECTB K
ONPEACNEHHOMY KJIAcCy COCIMHEHUN 1o (opMmysiaM, BHJ XUMHYECKOU CBS3H
(KOBAJICHTHAs! M1 HOHHAS) B HEOPTaHUYECKUX COCTMHEHUSIX,

e packpbiBaThb  cmbicn  [lepuommueckoro  3axkoHa J. M. MeHnneneesa:
JEMOHCTPUPOBATH MTOHUMAHKUE TEPUOIAYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHAX
3JIEMEHTOB OT MX MOJIOKCHUs B lleprUOAMYECKON CUCTEME, 3aKOHOB COXPAHCHUS
MAacCChl BELIECTB, MOCTOSHCTBA COCTABA, aTOMHO--MOJIEKYJIIPHOTO VUYECHHUSI, 3aKOHA
ABoraupo;

e ONUCHIBATh W XapaKTepH30BaTh TaOMUUHYIO (GopMmy [lepuoanyueckoil CUCTEMBI
XUMUYECKHAX BJIEMEHTOB. Pa3ivyarh MOHATUS «IJ1aBHas moAarpynna (A-rpynna)» u
«mobouHas noarpynmna (b-rpynna)y, manbie v OOJbIIME MNEPUOIBI, COOTHOCHTH
0003HAaUEHUs, KOTOpble WuMEKTcs B Tabnuie «llepuoanmueckas cucTema
XAUMUYeCKuX d3iieMeHTOB JI. M. MeHaeneeBay ¢ 4YKMCIOBBIMUA XapPaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMHWYECKUX AJIEMEHTOB (COCTAaB W 3apsj sjapa, OOLIEE 4YuCIio
AJIEKTPOHOB U PACHPEACICHUE UX IO DJICKTPOHHBIM CJIOSIM );



e KJIACCH(PULIMPOBATh ~ XUMHUYECKUE  DBJIEMEHTHI, HEOPraHUYECKUE  BEILIECTBA,
XUMUYECKHE PEAKIMH (IO YHACTY M COCTaBY YUYACTBYIOIIMX B PEAKIUM BELIECTB, IO
TemoBomMy 3 Pekrty);

e XapaKTE€PU30BaTh (OMUCHIBATE) OOLIME XMMUYECKUE CBOMCTBA BEUIECTB PA3IMUHBIX
KJIACCOB, TMOATBEPXKAAsl OMUCAHUE TPUMEPAMH  MOJEKYJISPHBIX  YPaBHEHUH
COOTBETCTBYIOIINX XUMUYECCKUX PEAKIIMH;

e IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOTO COCTABa,
BO3MO>KHOCTH MPOTEKAHKSI XUMUYECKUX MPEBPALICHHUIA B PA3TUYHBIX YCIIOBHUSX;

* BBIYMCIIATh OTHOCUTEIIBHYKD MOJIEKYJISIPHYEO M MOJISIPHYRO MAcChl  BEILIECTB,
MAacCCOBYKO JOJK0 XUMHYECKOIO 3JEMEHTA MO (OPMYJIE COCAMHEHUS, MACCOBYIO
JOJIK0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHCHUIO XUMHYECKOM
PEaKIMH,

o IPUMEHAThL OCHOBHBIC ONEPALMU MBICIUTEIIBHON NEATEIPHOCTH — aHaIU3 |
CUHTE3, CPaBHEHHUE, OOOOMICHHUE, CUCTEMATU3AINIO, KIACCH(DUKALIWIO, BBISIBICHUE
NPUYMHHO--CJICICTBEHHBIX CBS3CH — JIJIs1 U3yUYEHUsI CBOMCTB BEILIECTB U XUMHUYECKHAX
pEaKUMii, €CTECTBEHHO-HAYYHBIE METOJbI MO3HAHUS — HAOMIOAEHUE, M3MEPEHUE,
MOJCTUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICTIEHHBIN );

e CJICJIOBATh TMPABWJIAM TOJB30BAHUS XUMHUYECKOW MOCYI0i M 1ab0paTopHBIM
00OpyIOBAaHUEM, & TAKXKE MPABUJIAM OOPAILLEHUSI C BEIIECTBAMH B COOTBETCTBUM C
WHCTPYKUMSMHA [0 BBIMOJHCHUIO JIAOOPATOPHBIX XWMHYECKUX OIBITOB IO
MOJIYYEHUI0O M COOMPaHWI0 Ta3000pa3HbIX BEHIECTB (BOJAOPOJA M KHCIOPOJA),
IIPATOTOBJICHUIO PAaCTBOPOB C OIPEACIEHHON MAacCOBOW MOJEH PacTBOPEHHOIO
BCIIECTBA, IUIAHUPOBATb M  MPOBOAWTH XHMHUYECKHUE OKCICPUMEHTHI IO
Pacro3HABAHUIO PACTBOPOB LIENOYEH M KACIOT C MOMOIIBIO WHAUKATOPOB (JTAKMYC,
(deHon(pTanenH, METUIOPAHX U JPYTHE).

K xoHiy oOyueHus B 9 Kjacce mpeaMETHBIE PE3yibTarbl HA Oa30BOM YPOBHE
JOJKHBI OTPaKaTh C(OOPMUPOBAHHOCTh Y OOYUYArOIINXCSl YMEHUIA:

 PACKPBIBATh CMBIC] OCHOBHBIX XUMHWYECKMX TMOHATHI: XUMWYECKHHA SJIEMEHT,
aToOM, MOJIEKYJIa, UOH, KAaTWOH, AHWUOH, MPOCTOE BELIECTBO, CIOKHOE BELIECTBO,
BAJICHTHOCTb,  JJIEKTPOOTPHLIATEIBHOCTh, CTENEHb  OKUCJICHHS, XUMUYECKas
peaKIus, XUMUYECKAs CBA3b, TEIIOBOHM 3(P(EKT peakuuu, MOJb, MOJISIPHBIH 00BEM,
pacTBOp, BJEKTPOJIMTBHI, HEJICKTPOJUTHI, SJIEKTPOJUTHYECKAS —JUCCOLMALMS,
pEaKIM MOHHOTO OOMEHA, KaTaJln3aTop, XUMHUYECKOE PABHOBECHE, OOpaTUMBIE W
HEOOpaTUMBIE PEAKIIUHU, OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIAN, OKACTIUTEITD,
BOCCTAQHOBUTENb, OKHCIEHUE W BOCCTAHOBIICHWE, AUIOTPONHs, aM(pOTEPHOCTH,
XUMHUYECKasl CBS3b (KOBAJICHTHAs, WOHHAS, METAUNIMYECKAs), KPUCTAJUIMYECKAs
pEIIETKA, KOPPO3HMS METAUIOB, CIUIABBI, CKOPOCTh XHUMHYECKOH peakuuw,
npenenbHo nonycrumas kKouenrpauus [1/IK BeuiecTsa;



 WJUTKOCTPHAPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECCKUX MOHSATHI W MPUMEHATDH 3TH
NOHSTHS MTPH ONUCAHUK BEILECTB U UX MPEBPALICHHUIA;

e HCTIOJIB30BaTh XUMUYECKYK) CUMBOJIMKY JII COCTAaBJICHUS (POPMYN BELIECTB W
YPABHEHAN XUMUYECKAX PEAKIINN;

e ONIPENIENATh BAJICHTHOCTh M CTEMECHb OKHUCICHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHMSIX PA3JIMYHOr0 COCTAaBa, MPUHAAJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHUH MO (popmysiaM, BUJL XUMUYECKOHN CBSI3M (KOBAJICHTHAS, HOHHAS,
METAINTNYECKAs) B HEOPraHWYECKUX COCAMHEHMSIX, 3apsi MOHA MO0 XUMHYECKOM
(dopmynie, XapakTep cpeabl B BOAHBIX PACTBOPAX HEOPraHMYECKUX COCIMHEHUH, THIT
KPUCTAINTNYECCKON PEIIETKN KOHKPETHOTO BELIECTRA,

e packpbiBaTh cmbicn  [lepuoamyeckoro 3akoHa JI. WM.  MeHneneesa u
JEMOHCTPAPOBATh €r0 TMOHWMAHUE. OMUCHIBATH M XaPAKTEPU30BaTh TAOJIHYHYIO
dopmy lleproarueckoil CUCTEMBI XMMUYECKUX SJIEMEHTOB. Pa3idyaTh MOHSITHS
«rmaBHas moarpynna (A-rpynna)» u «mnodoynas noarpynna (b-rpynna)», Maneie u
OONbIIME  MEPUOABI, COOTHOCHTH  OOO3HAUEHWS, KOTOPBIE HMEKTCI B
NEPUOAMYECKON TaOMUIE, C YHMCIOBBIMHA XapPaKTEPUCTUKAMU CTPOCHHUS ATOMOB
XUMUYECKHX 3JIEMEHTOB (COCTaB M 3apsja sApa, oOuiee 4YMcio S3JIEKTPOHOB M
pacipeiCICHUE WX MO 3JICKTPOHHBIM CJIOSIM ), OOBSICHITH OOIINE 3aKOHOMEPHOCTH B
VU3MCHEHUHN CBOMCTB 3JIEMEHTOB M MX COCAUHEHMIA B MPEAEax MajblX MEPHUOJIOB U
TJIABHBIX MOATPYMI € YYETOM CTPOCHHUS UX aTOMOB;

o KJIACCH(PULIMPOBATh ~ XUMHUYECKUE  DBJIEMEHTHI, HEOPraHMYECKUE  BEILIECTBA,
XUMUYECKHE PEAKIMH (TI0 YHACTY M COCTaBY YUYACTBYIOIIMX B PEAKIUM BEILECTB, MO
TEMIOBOMY 3(PeKTy, MO HUBMEHEHUIO CTEMNCHECH OKHUCIIEHUS XUMHUYECKUX
3JIEMEHTORB);,

* XapPAKTEPU30BATh (OMUCHIBATh) OOIME M CIECHU(PUUECKUE XUMUUYECKUE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEUIECTB, MOATBEPKAAsk OMMCAHUE TPUMEPAMH MOJIEKYJITPHBIX
Y MOHHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMUYECCKUX PEAKIIMIA,

* COCTABJISITh YPABHEHMS SJIEKTPOJUTHUYECKONH AMCCOLMALMM KUCIIOT, LIEN0UYEd H
COJICH, MOJIHBIE U COKPALIEHHBIE YPABHCHHS PEAKIMIT HOHHOTO OOMEHA, YPABHECHHS
peaKuuii, MOATBEPXKAAMOIIMX CYLICCTBOBAHUE TCHETUUYECKOM CBI3M  MEXKIY
BEIIECTBAMM PA3TUYHBIX KJIACCOB,;

e PACKPBIBATh CYIIIHOCTh OKHCITUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIMIA MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca 3TUX PEAKIHIA,

o POTHO3UPOBATh CBOMCTBA BEHICCTB B 3aBUCUMOCTH OT MX CTPOECHMS,
BO3MOKHOCTH MPOTEKAHMSI XUMUYECKUX MTPEBPALLICHHIA B PA3JIMUHBIX YCITOBUSIX;

¢ BBIYMCIIATh OTHOCUTEIIBHYKD MOJIEKYJSIPHYKDO M MOJISIPHYIO MAcChl  BEIIECTB,
MAacCCOBYKO JOJK0 XUMHYECKOIO 3JEMEHTA MO (OPMYJIE COCAMHEHUS, MACCOBYIO
JOJIK0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHYECKOM
PEaKINH,



e COOMIOAATh TpaBWiia TOJb30BAHUS XUMHUYECKOH MOCyAoi U J1adopaToOpHBIM
00OpyIOBaHMEM, a TaKKe MpaBuia OOpalleHHsl ¢ BEIIECTBAMH B COOTBETCTBUM C
UHCTPYKIMSIMUA TIO BBHIMOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO
NOJIYYEHUIO U COOMPAHMIO ra3000Pa3HBIX BEIICCTB (AMMHAKa U YIJIEKHCIIOTO rasa);
o IPOBOJIUTh PEAKIUM, MOATBEPXKAAIOLME KAYECTBEHHBI COCTaB Pa3IMUHBIX
BEIICCTB. PACMNO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUI-, MOAUA-, KapOOHAT-,
doctar-, cunukar-, cynbdar-, TMAPOKCUI-UOHBI, KATUOHbI AMMOHHUS W HWOHBI
U3YUYEHHBIX METAJUIOB, MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

o IPUMEHSTH OCHOBHBIE OMNEpAIlMM MBICIUTEIBHON NEATENIbHOCTH — aHalu3 |
CUHTE3, CpaBHCHHE, OO0OOUIEHUE, CUCTEMATU3AINI0, BBISBICHAEC MPUYUHHO-
CJICZICTBEHHBIX CBSI3€H — JJI U3yu€HMsI CBOMCTB BELIECTB U XMMUYECKUX PEaKIUi,
€CTCCTBEHHO-HAYUYHbIE  METO/Abl  MO3HAHUS —  HAOJIOJCHHE, U3MEPEHHE,
MOJACTUPOBAHUE, SKCIIEPUMEHT (PEATbHBIA U MBICTICHHBIN ).















YUYEBHO-METO/IMYECKOE OGECIIEYEHUE OBPA3OBATEJIBHOI'O
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus, 8 knnacc/ Pymzutuc I'.E., ®enpaman O.I'., AKInoHepHOE 00IECTRO
«HznarensctBo «IIpocBeieHue»

» Xumusi, 9 knace/ Pyasutuc I'.E., ®enpaman @.I°., AKIIMOHEpHOE OOIIECTBO
«H3narensctBo «IIpocBeieHue»

METO/JNYECKUE MATEPUAJIBI JIJISA YUUTEJIA
Xumus : ypoku B 8 knacce : mocodue ans yuurens /H. H. 'apa
Xumus. Ypoku B 9 knacce : nocodue ans yuutens /H. H. [Napa
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