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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHHU OCHOBHOTO oOIIero ooOpazoBaHus (yriyOJIEHHBIH
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
IpEeAMETa, ONpeaesieT 00s13aTeIbHOE MPEAMETHOE COJEPKAHNUE, €ET0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyeMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOCcTel oOywaromuxcsi. B mnporpaMme 10 XMMHHM — YYHUTBIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-IIO3HABATEJIbHON  J1E€ATEIbHOCTH
00y4aroIerocs o OCBOEHUIO Y4eOHOTO COJIep KaHUsI.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOydarolMXcs, Ha NPOAODKEHHE OOY4YeHHs] Ha YpPOBHE CpPEIHEro
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UrparoT POpMUpPYyEMbIe XUMHUEH MPEICTABICHHSI O MPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOU
po0eM, MpooIIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH  JUIi  caMOpa3BUTUSL U
dbopmMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOy4arIIuMXcsi, UX oOmed u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIHUMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;
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3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBJISETCS KIFOYEBBIM HTANlOM B
(bopMHpPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HamMpaBJICHWS B OOYYCHHH XUMHUU OOCCIICUMBAIOTCS CIECIU(PUKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIONMMHUCS CHCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalOIIUX MPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CHUCTEMBbI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI MTOHATHI O XUMHUUYECKOU
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHON TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYE€HUSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKMX 3HAHWUU TMOJIOKEHBl SMITMPUYECKU TOTyUYCHHbIE
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHWsS MPOTPAaMMBI IO  XHUMHH  IMPOUCXOAHWT  C
WCIIOJB30BAaHUEM 3HAHWW U3 paHee W3YYCHHBIX YUYEOHBIX MPEIMETOB:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMaruhka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOy4eHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIOIIAS M TMPAKTHYECKash HAMPaBICHHOCTh OOy4YEHUS XUMUH,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY
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oOydarolmuxcsi M TOCIEAYIOUIee CaMOOIpeAeieHne B BbIOOpPE HaIlpaBiICHHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOn€HHOe  M3ydeHUuE XUMHUM  CIOCOOCTBYET  pealiM3aluu  3ajady
1po(heCCHOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KaXIOMY O00ydYarolmemycsi IpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU HU3YYEHHH Y4eOHOro TmpeaMera, HEOOXOAUMbIE IS
MPOIOJIKEHUS 00pa30BaHUs U JalbHEUIIEH TPYAOBOU IESITENHLHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuY€Ha JJIs
UCIIOJIb30BaHUsl B OOPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O O0IIEr0 00pa3oBaHusI.

OOpasoBaTenbHble (PYHKIIUM XUMHUU, W3y4a€MON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YEeJIOBEKa M OJIHOIO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajadya y4eOHOro
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METOJAaM TO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PpPEAKLUH,
(OpMHpPOBaHNU U PA3BUTHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-HCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOpalleHuss C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KarOT HAIPaBJIEHHOCTh 00YUYEHHsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

dbopMHpOBaHUE  CHUCTEMBl XUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KAK OCHOBBI JUIsl TOHUMaHUSI XUMUYECKON
CTOPOHBI SIBJICHUI OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmel  (QYHKIIMOHATLHOW H  €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOIEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YYECHUU
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XUMHUH, TPUMEHATh WX MPH PEHICHUH NpoOiieM B TMOBCETHEBHON XU3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuTHE Yy OOy4alolmuxcs HWHTEpeca K H3YUYCHUI0O XUMHH U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHHME LIEHHOCTH XUMUYECKHUX 3HAHUM B KU3HHU YEIIOBEKA, MOBBIIICHHE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrny6nénHoe u3ydeHue ydeOHOro mpeamera «Xumus» orBoautcs 108
yacoB B 8kitacce (3 yaca B HEAEIIO).
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COAEPXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYa/ibHbIe XUMHUYECKUE TOHATHS

XuMus — BaykHasi 00J1aCTh €CTECTBO3HAHMS U MPAKTUYECKOU JesATebHOCTH YesioBeka. [IpenmeT xumuu. Posb Xxumun
B ’KU3HU 4esloBeKa. KpaTkue cBeneHus 00 UCTOPUM BO3HUKHOBEHMSI M PA3BUTHS XUMHUH. XUMHUS B CHCTeME HayK. Tena u
BeniecTBa. GU3NYECKUE U XMMHUYECKHUE CBOMCTBA BEIIECTB. ArperaTHble COCTOsIHUS BellecTB. [[oHsATHE O TEOPETUUECKUX U
AMITUPUYECKUX METO/JaX IMO3HAHUSA B €CTECTBEHHBIX Haykax. [IpencTaBieHus O Hay4yHOM MO3HAHMHM Ha IMIIUPUUYECKOM
yYpOBHE: HAaOJIOICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOICIIMPOBAHNE, BhIuucieHue. [IpeacTaBienns o HaydHOM MO3HAHUU HA
TEOPETUUSCKOM YPOBHE: Hay4dHbIe (haKThI, MPpOoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

SA3pik XxumMun. UCTOYHUKN XUMHUYECKONU HH(POPMAITUH.

[Tonarue o MeTogax pabOThl C XUMUUYECKUMHU BellecTBaMu. OOOpyA0oBaHUE MIKOJIBHOM XMMHUYECKOW jabopaTtopuu.
[IpaBuiia 6e3omacHOTO 0OpallleHHs C BEUIECTBAMU U J1a00OPaTOPHBIM 000PY/I0BAHUEM.

YucTteie BellecTBa U cMecH. [IpupoaHbie cMecu: BO3yX, MPUPOIHBIN ra3, HEPTh, IPUPOJAHBIE BObI, TOPHBIEC TTOPOIBI
1 MUHepalbl. [IoHsATHE 0 TOMOTEHHBIX M TeTepOoreHHBIX cMecsax. CrocoOsl pasaesieHus cMeceil. O4nCcTKa BEIIEeCTB.

BemectBa ¥ XMMHMYECKHE pEAKIMM. ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE HJIEMEHThl. CHUMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U CloXHBIE BeliecTBa. MeTaibl 1 HEMETalIbl. BemecTBa MONIEKYJIAPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHUS.

Xumudeckas ¢dopmyna. BaleHTHOCT, aTOMOB XMMHYECKHX JJEMEHTOB. 3aKOH ITIOCTOSHCTBA COCTaBa BEIECCTB.
Onpenenenre BaJIGHTHOCTH JJIEMEHTOB 1O (opmyiaM OWHApPHBIX COCAMHEHHM W cocTaBieHHEe (HopMyal OMHApPHBIX
COCIMHEHUN 10 BAJEHTHOCTH »3JieMeHTOB. OTHOcuTeNbHasi aToMHas macca. OTHocCUTEeNbHas MOJEKYJsApHas Macca.
MaccoBasi 10Ji1 XUMUUYECKOTO dJIEMEHTa B coeluHeHUU. HaxoxaeHue mpocreiiieid GopMyssl BEIIECTBa MO MacCOBBIM
JIOJISIM DJIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHass Mmacca. B3auMOCBsI3p KOJIMYECTBA, MACCHI U YKCIIA CTPYKTYPHBIX €IUHUIL
BemecTBa. Pacdersl mo dopMmynamM XUMUYECKHX coequHeHud. MomsipHas Macca cMmecu BemiecTB. MousibHast J0Jis
XUMHUUYECKOTO 3JIEMEHTa B coeluHeHUHU. HaxoxieHue npocrteiiieit GopmyJibl BEleCTBa O MOJIBHBIM JIOJISIM 3JIEMEHTOB.

[lokymeHT co3aaH B anekTpoHHon copme. Ne 9 ot 18.10.2024. UcnonHutens: Abapaxmanos T r'.?ﬂEKTPOHHbIﬁ
Ctpanuua 6 3 32. CtpaHuua cosgaHa: 18.10.2024 18:21 =¥ TATAPCTAH



duznyeckre U XUMHYECKUE SIBJICHHA. XUMHYECKass PeaklMs M €€ MPHU3HAKU. Y CIOBUSA MPOTEKAHUS XUMHYECKHX
peakuuii. 3aKOH COXPAaHEHHMsI Macchl BEHIECTB. ATOMHO-MOJIEKYJsipHas Teopus. JKu3Hb U AestenbHocTh M.B.
JloMmoHOCOBa. XUMHUYECKUE YpaBHEHHS. TUIBI XUMHUYECKUX PEaKiuil (COeNWHEHUs, Pa3IOKEHUs, 3aMelleHusl, 0OMeHa).
PacdeTsl 10 XUMUYECKUM YPaBHEHUSM.

DKCNEepUMEHTANIBHOE M3YUYEHUE BEIIECTB U SBJICHHM. 3HAKOMCTBO ¢ XMMUYECKON MOCY0M, ¢ MpaBujiaMud pabOThI B
nabopaTopuy W IMpueMaMH oOpareHus: ¢ J1abopaTopHBIM o0opyAoBaHuEeM. M3ydeHnne u onucanne GU3NIECKUX CBOWCTB
00pa3I0B HEOPTaHMYECKUX BEIIECTB — METAIJIOB W HemeTauioB. Halmronenne ¢usnueckux (IUIaBleHUE BOCKA, TasHHE
Jb/1a, pacTUpaHUE caxapa B CTYIKE, KUIEHHE M KOHACHCAlUs BOJbl) U XUMUYECKUX (TOpEHUE CBEYM, MPOKaJIMBAHUE
MEJHOM TNPOBOJIOKH, B3aUMOJEHCTBHE COJIbI WM MEJa C COJITHOM KHUCIOTOM) siBleHuil. O3HakoMJieHHE ¢ 0Opa3uamu
BELIECTB KoJauuecTBOM 1 Moib. HaGmoneHue u onMcaHue NPU3HAKOB MPOTEKAaHUs XUMUYECKUX peakuuil (pas3ioxkKeHHe
caxapa, B3aUMOJIEWCTBHE CEPHOM KHCIIOTHI C XJOPUAOM Oapusd, MOIydeHuEe W pasioxkeHue rugpokcuna menu (II) mpu
HarpeBaHUM, B3auMOIeiicTBHE kele3a ¢ pacTBopoM cosr meau (II). M3ydyenue crnocoOoB pazaeneHus cmecei (C MoMOIIbIO
MarHura, (pUiIbTpOBaHUE, BbIMApUBaHUE, AUCTUUIALMS, XpoMarorpadus), MPOBEACHUE OYHCTKH ITOBAPEHHOM COJIN.
Habmroienue 1 onucanyie onbITOB, HJUTFOCTPUPYIOLIUX 3aKOH COXPAHEHMSI MAaCChI.

BaxxHeilline npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

[IpencraBnenus o razax. Bo3ayx — cmech ra3oB. CocTaB Bo3ayxa. 3akoH ABorajpo. MossipHblii 00BEM Ta3oB.
OTHOocHTEeNbHAS TJIOTHOCTh Ta30B. OmnpejeneHre OTHOCHTENbHON MOJEKYISIPHOW Macchl ra3o00pa3HOro BELIECTBA IO
U3BECTHOM OTHOCUTENBHON TNIOTHOCTU. OOBEMHBIE OTHOIICHHUS T'a30B MPU XUMUYECKUX PEaKIUAX.

Kucnopon — snemMeHT M mpocToe BemiecTBo. HaxoxaeHue Kuciopoaa B Npupoie, (pU3Mdeckue U XUMUYECKHE
CBOMCTBa (peakiuu ropeHus: U okucienus). [Ipoueccsl okucienus B xuBor npupojae. Oxcunpl. [Ipumenenue kuciopoaa.
CrocoObl Mmosy4eHus: KUCJIOpoia B 1a0OpaTOpUM U MpoMbIIUIeHHOCTH. [loHsiTHE 0 Katanmu3aTtope. KpyroBopot kuciopoaa
B npupoje. O30H — atoTponHas Moaudukaius kuciopoaa. O30HOBBIN CIIOM, €ro 3HaA4€HHE JJISl JKUBBIX OPTraHU3MOB.
Paspyuienue 030HOBOTO CI10s1.

TemnoBoit 3p¢deKkT XUMUYECKOW peaklnH, TEPMOXUMHUUYECKHE YpPAaBHEHHUS, DK30- U SHIAOTEPMHUECKHUE PEaAKIIHU.
Tomnugo. Mcnionb3oBaHue yriisi 1 MeTaHa B KAYECTBE TOIUIMBA. 3arpsa3HeHue Bo3ayxa. [lonstue o nmapaukoBoM s dexre.

Bonopoa — anemeHT u npocroe BeuiecTBo. Haxoxaenue Bogopoia B npupojie, (u3niyeckue 1 XMMUYeCKue CBOMCTRA,
IpUMEHEHue, crocoObl nonyueHusd. [lonstue o kucnoTax u comsx. Mcnonas3oBanue Boopoia B KaUeCTBE TOIUIMBA.
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Bona. ®usnueckue cBovicTBa Boabl. Boma kak pactBopureins. PacTBopel. HacklmeHHBIE 1 HEHACBIILIEHHBIE PACTBOPBI.
PactBopuMoCTh BeliecTB B Bojie. PakTOpbI, BIAUSIONINE HA PACTBOPUMOCTD TBEPABIX U ra3000pa3HbIX BemecTB. CrocoOs
BBIPDAKEHNs KOHLEHTPALlMM DPAcCTBOPOB: MACCOBasl JOJs PAaCTBOPEHHOIO BEIECTBA, MOJSApHAas KOHUEHTpauus. Pounb
pPacTBOPOB B PUPOJIE U B KU3HM YEIIOBEKA.

Xumunyeckue cBoiictBa BoJbl. [loHsTe 00 ocHoBaHusX. [loHsTne 06 nHauKaropax. KpyroBopor Bozabl B mpHpoie.
3arpsi3HeHHe NpUPOIHbIX BoJ. OXpaHa U OUYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neoprannueckux coenuueHuii. Oxcuapl. Knaccudukanus okcuaoB: coieodpasyromniue (OCHOBHBIE,
KHUCJIOTHBIE, aM(pOTEepHbIE) U HecoseoOpasytone. MexayHapoiHas HOMEHKJIaTypa OKCHAOB. TpUBHAIIbHBIC Ha3BaHMS
OKcuJ0B. DU3NYECKHE M XapPAaKTEPHbIE XMMHYECKHUE CBOMCTBA OKCHJIOB (B3aMMOJCHCTBHE C BOAOW, C KUCIOTaMH H
OCHOBAHUSIMHU, C IpyrUMHU okcuaamu). [lomyueHue okcuaos.

[loHsiTHE O THIPOKCHUIAX — OCHOBAaHUAX M KHUCIOpoJcoaepx ammx kuciorax. Kucnorsl. Kimaccudukanus Kucior.
MexayHapoiHass HOMEHKJIATYpa W TPUBHAJIbHBIE Ha3BaHUsA KUCIOT. DHU3nUecKMe M XUMHYECKHME CBOWMCTBA KHCIIOT
(B3auMOJIEHiCTBUE C METaJUlaMH, C OKCHJIAMH METAJJIOB, OCHOBaHUSAMHU U coisiMH). Psan axtuBHoctn MetamnoB H.H.
bekerona. [lomyuenne kucnor. Kucnorsl B npupoje, IPUMEHEHHE BAKHEUIINX KUCIIOT.

OcHoBanus. Kiaccudukanus OCHOBaHMI: IIEI0YM U HEPACTBOPUMBIE OCHOBaHUA. MexIyHapoaHas HOMEHKIIATypa
ocHoBaHui. TpuBuanbHble Ha3zBaHusi ocHoBaHuM. lllenoun, ux cBoicTBa (B3aUMOJEHCTBUE C KUCIOTHBIMU OKCHUIAMHU,
KHCJIOTAaMU U COJISIMHU) U CcIIOCOObI noryyeHusi. HepacTBoprMble OCHOBaHUS, UX CBOMCTBA (B3aUMOJEHCTBUE C KUCIOTAMM)
U crocoObl monyueHus. AMdotepHocTh. [lonstie 060 amdoTrepHbIX THAPOKCHUIAX (HA MPUMEpE TUIPOKCUIOB IMHKA U
AJIFOMMHMS): XUMHUECKHE CBOMCTBA (B3aUMOJICHCTBUE C KMCIOTAMHU U IIEJI0YaMH) U MOJTyYeHUE.

Conu (cpegHue, Kucable, OCHOBHBIE, JIBOMHBIE). MexayHapoaHas HOMEHKJIaTypa cosieil. TpuBHUagbHbIE Ha3BaHUS
coisieii. DU3nyecKne U XapakTEpHbIE XUMUYECKHE CBOMCTBA HA MPUMEPE cpeHuX conel. [lomyuenune conen.

I'eneTnyeckas CBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COCIUHEHUM.

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

KOJINYECTBEHHOE OIPEIEIICHUE COAEPKaHUI KUCIOPOJa B BO3AYXE;

NoJiy4eHue, COOMpanue, paclio3HaBaHUE U U3YYEHUE CBOMCTB KUCIOPOAa;

HaO0JI0ICHNE B3aUMOJIEHCTBUS BEILIECTB C KUCIOPOIOM M YCIOBHI BO3HUKHOBEHUS U MPEKPALLEHUS TOPEHUS;

O3HAKOMJIEHUE C 00pa3liaMy OKCHIOB U ONKMCAHUE X CBOMCTB;
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MoJlyuyeHue, coOMpanue, pacio3HaBaHue U U3yUYEHUE CBOMCTB BOAOpO/Jia (TOpeHHe);

B3auMO/IelicTBIE Bogopoaa ¢ okcuaoMm meau (ID);

WCCJIeIOBaHNE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3TUIHON PACTBOPUMOCTHIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MacCOBOM JI0JIEN paCTBOPEHHOT'O BEILIECTBA;

MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MOJISIPHON KOHIEHTPALIMEN paCTBOPEHHOT'O BEILIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAaMH (HATPUEM U KaJIBIIEM );

OnpeieSICHHE PAaCTBOPOB KUCJIOT U IIEJI0YEH C TOMOIIbIO UHIUKATOPOB;

HCCJIeIOBaHNE 00pa3I[0B HEOPTaHMUECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

u3ydeHue B3auMmozeiicTBus okcuaa menu (1) ¢ pacTBopom cepHOM KHCIOTBI, KHUCIOT C METaJUIaMH, peakiui
HEUTpAJIN3AINH;

MOJTy4YE€HHUE HEPACTBOPUMBIX OCHOBAaHMM, BRITECHEHHE OJHOTO METaJlJIa APYTUM U3 pacTBOPA COJIH;

B3aMMOJICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHU KUCIIOT U IIEJI0UEH;

pELIEHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHEHUIY.

IHepuonuueckuii 3akoH U [lepuoagnyeckas cucrema xumuueckux aemenToB JI. U. MenaesneeBa

Crtpoenue aToMoB. Xumudeckas CBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

[lepBbie MOMBITKY KJIACCU(PUKAIIUN XUMAUYECKUX 2JIeMeHTOB. [loHsATHE O rpynnax (ceMencTBax) CXOAHBIX AJIEMEHTOB:
IIEJIOYHBIX U IIEJIOYHO3EMENbHBIX METAIIJIaX, raJIoreHax, HHEPTHBIX (0JIaropoJIHBIX) ra3ax. IJIEMEHThI, KOTOPhIe 00pa3yloT
aM(pOTEpHBIE OKCUIBI U TUAPOKCHUIBI.

ITepuoanueckuit 3akoH. OTkpeiTHE [lepuoanueckoro 3akoHa. Ileproanueckas cucTeMa XMMHAUYECKUX 3JIEeMEHTOB /1.
N. MenneneeBa. KopoTkonepuoanas u maiuHHonepuogHas ¢opmbl Tabmuibl «llepuoguueckas cucremMa XUMHYECKUX
anemenToB /. 1. Menneneesay. Ileproas! u rpynisl (A- u b-rpymisr).

Crtpoenne atomoB. CocTaB aToMHBIX sjep. M3orombl. PaamoakTMBHOCTH. DJIEKTPOHBI. DIIEKTPOHHAS OpOUTAIb.
DHepreTuueckue ypoBHM M TOIYypOBHU aroMma: s-, p-, d-opOutaim. DNEKTpOHHBIE KOH(MUTYpallUM ¥ JIJIEKTPOHHO-
rpadudeckue Gopmyabl aToMOB. DU3HUECKHI CMBICI TMOPSAKOBOTO HOMEpPA, HOMEpa NEpHoJa W TPYIILI JJIEMEHTA.
CrpoeHue HJIEKTPOHHBIX 000JI04eK aToMOB MepBbix 20 xumuyeckux siemeHToB [lepumommueckoit cucremst [, W.
MeHnneneeBa: pacnpeeaeHrue JIEKTPOHOB M0 SHEPTrEeTUYECKUM YPOBHSIM, MOAYPOBHAM U OpOUTAISIM. DU3UIECKUN CMBICT
[Teproauueckoro 3akoHa.
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3aKOHOMEPHOCTH HM3MEHEHHS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAIUIMYECKUX W HEMETAUIMYECKUX
CBOMCTB IO rpynmnaM U rnepuoaam. M3MeHeHHe KHCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XUMHUYECKHUX 3JIEMEHTOB B
nepuoAax M rpymnmax. XapakTepUCTHKAa XMMHUYECKOrO 3JIEMEHTA IO €ro nosokenuro B llepmoanueckon cucreme /1. U.
Menneneena.

3nauenue Ilepuogudeckoro 3akoHa u lleprogudeckoil CUCTEMBI XMMHUYECKHX 3JIEMEHTOB JUIA Pa3BUTHS HAyKU U
npaktuky. [. I. MenneneeB — ydeHsblil U rpaXJaHuH.

DONEeKTPOOTPULATENBHOCTh XUMHYECKUX 3JIEMEHTOB. XHMHUYECKasl CBS3b. BHIIBI XMMUYECKON CBSI3U: KOBaJEHTHAas
HOJISIpHAsl CBSA3b, KOBAJEHTHAsl HEMOJIApHAsl CBsA3b, MOHHAs CBA3b. MexaHM3Mbl 0Opa30oBaHMsI KOBAaJEHTHOM U MOHHOM
CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHBIE (popMyIibl BeulecTB. KaTMOHBI 1 aHUOHBI.

Kpucrannnueckue u amop¢Hbie BelecTBa. TUIbI KPUCTAUNIMYECKUX PEIIETOK: MOHHAs, aTOMHAs1, MOJIEKYJIIpHAs U UX
XapaKTEPUCTHUKHU.

Crenenp oxucienus. OmnpeneneHUE CTENEHEW OKHUCICHUS aTOMOB B OWHApHBIX COEAMHEHUAX. OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIE peakuyu. [Iponeccel OKUCIeHNs U BOCCTaHOBIEHUA. OKUCIATENN U BOCCTaHOBUTENN. CoOCTaBIIEHHE
YPaBHEHUU MPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH M PacCTaHOBKA B HUX KOI(D(PUIIMEHTOB METOI0M
AIIEKTPOHHOTO OajaHca.

DKCNEePUMEHTAIBHOE N3YUEHUE BEUIECTB U SIBJICHUM:

O3HAaKOMJIEHUE C 00pa3laMyd METAJIIOB U HEMETAJLJIOB;

MOJIEJIMPOBAHUE CTPOCHHUS MOJIEKYJI IIPU MOMOILK PUCYHKOB, MOJIEJIEH, 3JIEKTPOHHBIX U CTPYKTYPHBIX (GOpPMYIT;

IPOBEJICHUE OIBITOB, WIUTIOCTPUPYIOLINX MPUMEPHI OKUCINTEIbHO-BOCCTAHOBUTENBHBIX pEeaKLUi (TOpeHHe, peakuu
Pa3NOKEeHUs], COSUHEHUS).

MexnpeaMeTHbIe CBSA3H

Peanuzauust MeXIpeaAMETHBIX CBA3EH NPU U3YYEHUH XMMUU B 8 KJIacCe€ OCYLIECTBISETCS YEPEe3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U MOHSITHIA, IPUHATHIX B OT/IEIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTecTBEHHO-HAayUHble MOHSTHS: sBJIEHUE (IIPOLECcC), HAy4HbIH (pakT, TUIOTE3a, TEOpHs, 3aKOH, aHAJU3,
CUHTE3, KilaccuduKanus, IepuoJuIHOCTb, HAOIIOACHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.
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®dwusnka: SBICHUS TPUPOLI, GU3NISCKUE SIBIICHUSI, BEIMIECTBO, TEJIO, PU3NUECKUE BEIMYUHBI, CIMHUIIBI U3MEPEHUS,
00BEM, Macca, arperaTHble COCTOSIHUE BEIIECTBA, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, MOH, MOJIEKYyJa, CTPOCHUE Ta30B,
KHUIKOCTEH M TBEPIbIX (KPUCTATUTMUECKHX ) TEJI, MICKTPHUUCCKHUH 3apsi, KOJIUIECTBO TETUIOTHI.

buonorus: 6uocdepa, hoTocuHTe3, MPOIIECChl 0OMEHA BEIICCTB.

['eorpadus: armocdepa, ruapochepa, MUHEpasbl, TOPHBIE TOPOJbI, TOJE3HBIE HCKOMAEMbIE, TOILTUBO, BOJHBIC

pecypchl.
TexHosorus: TexHochepa, MPOU3BOJICTBO, XUMHUCSCKHE TEXHOJIOTHH, ChIPhE, KOHCTPYKIIMOHHBIC MaTCPHAILI.

[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA IIPOITPAMMBI [10 XMMHWHU HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA30BAHUS (YT JIYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOTO OOIIEr0 0Opa30BaHUsS IOCTUTAIOTCS B XOJe 00y4YeHUs
XUMUU B €IUMHCTBE y4eOHON M BOCHHUTATEIbHOM JCSATENIHHOCTU O0Opa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPaJAUIIMOHHBIMU POCCUMCKUMHU COIMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMH, MIPUHATHIMH B OOIIIECTBE
npaBujlaMd U HOPMaMH TOBEACHHS MU CIOCOOCTBYIOT MPOLECCaM CAMOIO3HAHMS, CaMOPa3BUTHUS W COLMAIU3ALUN
00y4Jarommxcs.

JIM4HOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOWM TO3UTHUBHBIX
LEHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE ONBITA IESITEIbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUSA:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAYYHOMY U UCTOPUYECKOMY HACJEAUIO,
MOHMMAaHUE 3HAYCHUS XUMHYECKOW HAYKH U TEXHOJOTMH B JKM3HM COBPEMEHHOI0 OOIIECTBA, B PA3BUTHH SKOHOMHKU
Poccuu u cBoero peruona;

2) rpaskaaHCKOro BOCIIUTAHMS:

MPEACTaBICHUE O COLMAJIBHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX OTHOIIEHUN B KOJUICEKTHUBE, IPOSIBICHUE
KOMMYHUKATUBHOMN KyJbTYpPhl B pa3HOOOPa3HON COBMECTHOM JIEATEILHOCTH;
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CTpeMJICHHE K B3aMMOTIOHUMAaHHUIO U B3aMMOIIOMOIIY B TIpoliecce y4eOHOM 1 BHEYUEOHOM eI TENbHOCTH;

TOTOBHOCTb OIICHUBATh CBOE MOBEACHHUE U MOCTYIKH CBOMX TOBAPHILEH C MO3UILIMK HPABCTBEHHBIX M MPABOBBIX HOPM
C YYE€TOM OCO3HAHUS MOCIEACTBUIA MOCTYIIKOB;

3) popMUpPOBAHUSA HEHHOCTH HAYYHOT' O MO3HAHUSA:

MHUPOBO33PEHUYECKHE TMPECTABICHUS O BEIIECTBE W XHWMHMUYECKOW pEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U HEOOXOUMBIE I MOHUMAHUS CYIIIHOCTH HAYYHON KapTHHBI MHUPA;

OCO3HAHUE IIEHHOCTH HAayYHOTO MO3HAHUSA JJI Pa3BUTHUS KAXJIOTO YeJIOBEKa U MPOU3BOJUTENBHBIX CHII OOIIECTBA B
LEJIOM, POJIK U MECTa HayKu «XHMHs» B CUCTEME HAYUHBIX NPEACTABICHUI O 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJIBL,
B3aMMOCBS35IX YEJIOBEKA C IPUPOIHOMN U TEXHOJIOTMUECKOHN Cpeou;

NO3HaBaTe/IbHAasi MOTHUBALUSI W MHTEpEC K OOY4YEeHHIO, TOTOBHOCTb U CIOCOOHOCTh K CaMOpPa3BUTHIO MU
caM000pa30BaHuIO, K UCCIEIOBATENHCKOMN NEATEIPHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBJICHUSA W YPOBHS JajbHEHIIIEro
oOyueHus;

4) BOCIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTU JKU3HM, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 370pPOBbIO, YCTAaHOBKA Ha 3J0pPOBBIA 00pa3
KU3HU, OCO3HAHWE TOCIEACTBUA M HETPHUSTHE BPEIHBIX MPHUBBIYEK (YIMOTPEOICHHUS alKOTOjs, HAPKOTHUKOB, KypeHHs),
HEOOXOAMMOCTU COOJIOJIEHNs MpaBUJl OE€30MacHOCTH MpHU OOpalleHHMH C XUMUYECKMMH BEIIECTBAMH B YYEOHBIX H
KU3HEHHBIX CUTYaIHsIX;

5) Tpy10BOT0 BOCIIMTAHMSI:

(opMHpOBaHKE [IEHHOCTHOTO OTHOILIEHHUS K TPYIOBOM JESATENIbHOCTH KaK €CTECTBEHHON MOTPEOHOCTH YEJIOBEKa U K
UCCIIEIOBATENLCKOM IeATEIPHOCTH KaK BRICOKO BOCTPEOOBAaHHON B COBPEMEHHOM OOIIECTBE;

pa3BHUTHE HHTEpEca K mpodeccusiM, CBI3aHHBIM C XUMHUEH, B TOM Yncie K mpodeccusM HaydHOH cdepbl, 0CO3ZHaHNE
BO3MOXKHOCTH CaMOpeajIn3aluu B 3Toi cdepe;

6) 3K0/10rMYecKOro0 BOCIIUTAHUS:

0CO3HaHUE HEOOXOAMMOCTH OTHOLLIEHUS K MPUPOJIe KaK UCTOUHUKY KM3HHU Ha 3eMiie, OCHOBE €€ CYIlIeCTBOBAHUS;

TIOBBIIIICHUE YPOBHS DKOJIOTMYECKON KyJIbTYphI: MPUOOPETEHHE OMbITa IUIAHUPOBAHUS TOCTYIKOB M OIEHKUA HX
BO3MOXXHBIX TIOCIEACTBHIA IJII OKpPY)KAIOIIEH CpPeabl; OCO3HAHWE TI00ATBHOTO XapakTepa JKOJOTHYECKUX MPOoOJieM |
nyTed WX pelleHHs; CIOCOOHOCTh NPUMEHSATh 3HAHUS, MOJy4daeMmble MPU HM3YyYEHUM XHUMHUHU, JJI pElIeHus 3ajad,
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CBA3aHHBIX C OKPYKAIOWIEW CPEAOM; aKTUBHOE HENPUATUE NEUCTBUN, IPUHOCAIIMX BPE OKPYKAOLIEH Cpelle; OCO3ZHAHUE
CBOEH pOJM KaK TpakJIaHWHA U MOTPEOUTENs B YCIOBHUSAX B3aMMOCBS3M NPHUPOJHON, TEXHOJOTMYECKOM M COLMATbHON
Cpen; TOTOBHOCTD K YYaCTHIO B IIPAKTUYECKON AEATEIIBHOCTH SKOJIOTHYECKONW HAPABIECHHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ybTaThl 00yUYarOUIMXCs, OCBOMBIIMX MIPOrPaAMMY 10 XMMHHM OCHOBHOT'O OOIIEro 00pa3oBaHusl,
BKJIFOYAFOT:

YCBOEHUE MEXIAMCLMIUIMHAPHBIX (MEXIPEIMETHBIX) IMOHATUN, OTPaXAoIMX MaTepHAIbHOE E€AUHCTBO MHpa U
npoliecc Mo3HaHus (BEUIECTBO, CBOMCTBO, SHEPIHs, SIBICHUE, HAYUYHbIH (PaKT, 3aKOHOMEPHOCTb, TUIOTE3a, 3aKOH, TEOPHS,
Ha0JII0/IEeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCIIEPUMEHT U JPYTHE);

OBJIaJICHUE YHUBEPCAIBbHBIMU YUEOHBIMU JIEUCTBUAMHU (IIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETYJISITUBHBIMU),
BaYKHBIMU ISl TOBBILIEHUS 3(P()EKTUBHOCTH OCBOCHHMS COZIEpkKaHUsl yueOHOro npeamera, GopMupoBaHusl KOMIIETEHIINM, a
TaK)K€ MPOEKTHO-UCCIIEOBATENBCKOM AESITEIbHOCTH O0YYAIOIINXCSl B KypCe XUMUU;

CIIOCOOHOCTH MX UCIOJIB30BaTh B yU€OHOI, MO3HABATEIBHOW U COIIMAIBHON MTPAKTHUKE.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble JJornyeckune aAelcTBUA:

YMEHUS MCMOJIb30BaTh MPUEMbI JOTHYECKOTO MBIIUIEHUS MPU OCBOCHUU 3HAHWUI: PACKPBIBATH CMBICI XUMHYECKUX
MOHATUM (BBIJEIATh UX CYIIECTBEHHBIC MPU3HAKH, YCTAHABIUBATh B3aUMOCBSI3b C IPYTMMU MOHSATUAMM); aHAIU3UPOBATh,
CpaBHUBaTh, 0000IaTh, BBIOMpPATh OCHOBAHUS MJIA KiIacCUPUKAIMU W CHUCTEMATU3allMd XWMHYECKUX BEIIECTB U
XUMUYECKUX PEaKIMi; YyCTaHABIMBATh TMPUUYWHHO-CICICTBCHHBIE CBS3M MEXKIYy OOBEKTaMH W3yY€HHUS, CTPOUTH
JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, JACTYKTHBHBIC, N0 aHAJIOTHH); TpeajiaraTh KPUTEPUU U BBISBISATH OOIIHE
3aKOHOMEPHOCTH U MPOTHUBOPEUHMS B U3y4YAE€MbIX MPOLIECCAX U SABJICHUSX; MPOBOJAWUTH BBIBOALI M 3aKIIOYEHUS; YMECHUS
MPUMEHSThL B TPOIIECCE TMO3HAHUS MOHATHS (TIPEAMETHBIE M METalpeJIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJIECIIH,
UCIIOJIb3yeMble B XHMHH, TPEOOpPa30BBIBATH MOJEIBHBIE TPEICTABICHUS — XUMHYECKHH 3HAaK (CHMBOJI D3JIEMEHTA),
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XUMUYECKast popMysia U ypaBHEHHE XUMHUYECKOW PEAKIMU — MPU PEIICHUH YYEOHBIX 3a]a4; C YUYETOM 3TUX MOJEIbHBIX
IPEICTABICHUN XapaKTEPU30BaTh NU3yUaeMble XUMUYECKHUE BEILIECTBA U XUMUYECKUE PEAKLINU.
ba3oBble uccienoBarTenbcKme 1eiicTBUs (METOAbI HAYYHOI'O IO3HAHMS BeleCTB U SIBJICHMII):

YMEHUS IPUMEHSITh METOAbl HAYYHOT'O IMO3HAHMS BEIIECTB U SBJICHUM HA SMIIMPUYECKOM U TEOPETUUECKOM YPOBHSIX
B y4eOHOM MO3HABATEIBHOMN U MPOEKTHO-UCCIIEI0BATEIHCKON ACSITENbHOCTH;

YMEHUSI MCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KA4YE€CTBE MHCTPYMEHTA MO3HAHUSA U CAMOCTOSITENBHO CTaBUTh
BOMPOCHI; aHATTM3UPOBATH (DAKTHI, BEISIBIISITH U POPMYITUPOBATH TPOOIIEMY, ONIPENETATH 1IeNIb U 3a/1a4l, COOTBETCTBYIOLIUE
peLIeHUIO MPOOIEMBIL; IPEAJIaraTh ONUCATENbHYIO WIH OOBSICHUTEIbHYIO TUIIOTE3Y U OCYLIECTBIISTH €€ MPOBEPKY; YMEHUS
IPOBOJAUTHh HU3MEPEHHsS] HEOOXOIMMBIX MapaMeTPOB, BBIYUCIECHHUS, MOJEIMPOBAHHE, HAOMIOJEHUS U HKCIEPUMEHTHI
(peanbHbIE M MBICICHHBIE), CAMOCTOSITENIbHO MPOTHO3UPOBATh PE3YIbTATHI, (POPMYIUPOBATH OOOOLIEHUS U BBIBOJABI IO
pe3ynbTaTaM MPOBEJEHHOTO OIbITa, UCCIEOBAHUS, COCTABIISITH OTYET O MPOJIETaHHOU padboTe;

Pabora ¢ undpopmaumeii:

YMEHHSI OPUEHTHUPOBATHCS B PA3NMYHBIX UCTOYHHUKAX MHGOpMalUu (Hay4YHO-IOMYJIApHAs JINTEpATypa XUMHUECKOTO
COJIEpKaHusl, CIIpaBOYHbIE MMOCOOMs, pecypchl MHTepHeTa); aHanM3UpoBaTh UHPOPMAIMIO U KPUTUYECKH OLICHUBATh €€
JIOCTOBEPHOCTh U HEMTPOTHUBOPEYMBOCTh, OTOMPATh U MHTEPIPETUPOBATh HHPOPMALINIO, 3HAYUMYIO JIJIsl PEIICHUS y4eOHOM
3a/layd; YMEHHUSA NPUMEHSTh pa3Iu4Hble METOJAbl U (POpMYJIHMpOBaTH 3alpoChl MPU MOUCKE U O0TOOpe HH(POPMALIMH,
HEOOXOAMMOW JIJIsi BBIMIOJIHEHHSI Y4EOHBIX 3a/ad; HMCHOJb30BaTh MH(MOPMAIMOHHO KOMMYHUKATHUBHBIE TEXHOJOTHUU W
pa3inyHble TOMCKOBBIE CHUCTEMBI; CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMY NpeAacTaBieHUs HHPOpMAIUH
(cxembl, TpaduKy, 1UarpaMMbl, TaOIUIL, PUCYHKH U Apyrue GOopMbl); YMEHUS UCIOJB30BaTh HAYUYHBIN SI3bIK B KaueCTBE
cpencTBa paboThl ¢ XMMUYECKON MHPOpMaluen; MPUMEHATh MEXIpeIMETHbIE ((PU3HMUECKE U MAaTEMATUYECKHE) 3HAKU U
CUMBOJIbI, (opMyIbl, abOpeBHATypbl, HOMEHKJIATypy, HCIOJIb30BaTh M MPEOoOpPa3oBbIBATH 3HAKOBO-CHUMBOJIMYECKHE
CpelICTBa HAIJISAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

1) ymenust oOmieHus (MMCbMEHHON M YCTHON KOMMYHUKAIIHH):
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NPEACTABISATh MOJYYECHHBIE PE3YyJIbTaThl IO3HABATEIBHOM JAESATENBHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTaX;
nyOJMYHO BBICTYNATh C IPE3EHTAIMEl PE3yJNbTATOB BBHIIOJHEHHUS XUMHUYECKOTO 3KCIHEPHUMEHTa (MCCIEeI0BATENbCKON
71a00paTOPHON MU MPAKTHUUECKON pabOoThl, yueOHOTO MPOEKTA); B XOJI€ JUAJIOTa U (WJIK) TUCKYCCUU 3a/1aBaTh BOMPOCHI IO
oOCyX/laeMOl TeMe U BBICKa3blBaTh UACH, (OPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIBHO BBINOJHEHUS
MPEIIOKEHHON 3a/1a4u.

2) ymeHus1 yueOHOTO COTpYIHHYECTBA (TPyNIIOBasi KOMMYHHUKAIH):

y4acTBOBaTh B TPYMIOBBIX (hopMax palOThHI: IMIAHUPOBATh OPTaHHU3AIMI0 COBMECTHON pabOThI, OMPEIENAThH CBOIO
POJIb, paclpenensaTh 3aaun MEX/1y YI€HaMH TPYIIIIbI; BBIIOJHATH CBOIO YacTh pabOThl, KOOPAUHUPOBATH CBOU JIEHCTBUS C
JNEHCTBUSIMU JIPYTUX YICHOB KOMAaHbl, ONpPEAEATh KPUTEPUU IO OLEHKE KayecTBa BBINOJHEHHOW palOOTHI; pelaTh
BO3HUKAOIIKE MPoOIeMbl HA OCHOBE ydyeTa OOLIMX MHTEPECOB M COIJIACOBAHMS MO3UIUI, y4acTBOBaTb B OOCYKICHHH,
0OMEHE MHEHHSIMHU, «MO3TOBOM IITYpMe» U APYTUX (popMax B3auMOIECHCTBUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

OBnaneHue yHUBEPCATBbHBIMU YYEOHBIMU PETYIATUBHBIMU JEHCTBUSIMU BKJIIOYAET Pa3BUTHE CaMOOpTaHU3aIUH,
CaMOKOHTPOJIsl, CAMOKOPPEKLIMH, B TOM YHCJIE:

YMEHUSI pelllaTh y4yeOHBbIE W MCCIIENOBATEIbCKUE 3aJad: CAMOCTOSITEIHHO BBIOMpATh CIOCOO pelieHus ydyeOHou
3amaun (CpaBHUBATh HECKOJBKO BapHAHTOB PEIICHUS, BBHIOMpaTh Hambosiee MOAXOIANINN C YYEeTOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB), INIAHUPOBATH CBOIO padOTy MPH PEIICHUH YUYEOHON UM UCCIIEI0BATENbCKON 3a/1a4l; HA OCHOBE
MOJIyYEHHBIX Pe3yibTaToB (OPMYJIHPOBATh 00OOIIEHUS M BBIBOJABI, POTHO3UPOBATH BO3MOKHOE Pa3BUTHE IMPOLIECCOB;
aHaJIM3UPOBATh PE3YJbTaThl: COOTHOCUTH CBOU JACUCTBUS C MJIAHUPYEMBIMU PE3YyJIbTaTaMH, OCYIIECTBISATH CAMOKOHTPOJIb
NeSITEIbBHOCTH; KOPPEKTHUPOBATh CBOIO JEATEIIbHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaThl OCBOEHUS MPOrpamMMbl 1O XMMHUU OCHOBHOIO OOIIEro oOpa3oBaHUs HA YINIyOJIEGHHOM
YpOBHE UMEIOT 00Ilee CoJepKaTeNbHOE AP0 C MPEIMETHBIMU pe3yJibTaTaMu 0a30BOr0 YPOBHS, COTJIACOBAHBI MEXIY
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co0Oi1, 4TO MO3BOJSET PEANU30BBIBATH YIIIYOJICHHOE W3YyUYEHHE KaK B paMKax OTAEIbHBIX KJIaCCOB, TaK U B PaMKax
peanu3aluy MHAUBUAYAJIBHBIX 00pa30BaTENIbHbIX TPACKTOPHI, B TOM YHCIE MCIOJIb3ysd CETEBOE B3aMMOJICHCTBHE
opranuzanuu. [1o 3aBepiieHnn peanu3anuy IporpaMMBbl YTIyOJIeHHOTO YPOBHS 00y4Jaromuecss CMOTYT JIeTalbHee OCBOUTD
MaTepHa, OBJIaIeTh PACIIMPEHHBIM KPYTrOM MOHATHI U METOJIOB, peliaTh 3a/1a4 00jiee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHbIe Pe3yNbTAaThl BKIIIOYAIOT: OCBOCHHUE 00YYaIOUIMMUCS HAYYHBIX 3HAHWUM, YMEHHUIN U CrIOCOOOB JCHCTBUH,
cenu(pUIecKUX i MPEAMETHON 00IacTh « XUMUS»; OCHOBBI HAYYHOTO MBIIIUICHUS; BUJIbI AEITEILHOCTH O TOTYyYEHUIO
HOBOTI'O 3HaHHUS, €r0 UHTEPIPETALMH, PEOOPA30BAHUIO U IPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX U PEATbHBIX KM3HEHHBIX
YCIIOBUSIX; 00€CIIEYNBAIOT BO3MOXKHOCTh YCIIEIIIHOTO OOyU€HUs Ha CIEAYIOLIEM YPOBHE 00pa30BaHUs.

K xoHity o0yuenus ¢ 8 knacce y oOy4daroiierocsi Oyayt choOpMUPOBaHBI CIAEAYIONIUE MPEIMETHBIC PE3YJIbTaThl U3YUCHUS
XUMUH Ha YTITyOJICHHBIM YPOBHE:

PACKpBIBATh CMBICIT OCHOBHBIX XHUMWYECKHUX MOHATHH: aTOM, MOJIEKYJIA, XUMUUYECKUI JIEMEHT, METAIUI, HEMETAJLI,
JUTOTPONUS, TMPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOPOAHAs W HEOJAHOPOJHAsA), BAJIEHTHOCTb,
OTHOCHUTENIbHAS aTOMHAs W MOJIEKYJSpHas Macca, KOJMYECTBO BEUIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas IOJIA
XUMHUYECKOTO DJIEMEHTA B COCIMHEHUHU, MOJISIPHBIA 00BbEM, OTHOCUTEBHAS TIJIOTHOCTh Ta30B, OKCHJI, KUCJIOTa, OCHOBaHUE,
colib, amMOTEepHbIN OKcHa, amM(pOTEPHBIA THUIPOKCHI, XHMHYECKash Ppeakius, KIacCU(PUKAIMSI peaKluid: peaKiuu
COCIMHEHUS, PEAKIUM Pa3JIOKEHHUs, PEAKIUM 3aMElIeHUs, pPEeaklUu OOMEHa, 5K30- W DHJIOTEPMUUYECKUE PEaAKIIUU;
TeI10BOM 3(PdeKT peakiuu; siAPpO aToMa, SJIEKTPOHHBIA CJIOW aToma, aTOMHas OpOuTallb, paauyCc aToMa, XUMHYECKas
CBsI3b, IOJISIPHAS W HENOJISIpHAs KOBAJIEHTHAs CBsA3b, MOHHAS CBA3b, MOH, KAaTHOH, aHHWOH, PacTBOpP, MaccoBas JOJIs
BemecTBa (MPOLIGHTHAs  KOHIIGHTpAllUsg) B  PacTBOpPE, MOJSpHAs  KOHIICHTpAlMs BEIIeCTBA B PacTBOPE;
AIEKTPOOTPULIATEIIBHOCTD, CTEIEHb OKUCIICHUS, OKHUCIUTEIM W BOCCTAHOBUTEIM, OKHUCICHHE U BOCCTAaHOBIICHHUE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIEC PEAKLIMU, METO/1 AJIEKTPOHHOTO OanaHca;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN Y MPUMEHSTH 3T MOHITUS MIPU OMUMCAHUU BELIECCTB
Y UX MPEBPALICHUM;

WCITOJIb30BATh XUMHUYECKYIO0 CUMBOJIMKY JIJIsi COCTaBICHUS ()OPMYIT BEIIECTB M YPAaBHEHUN XUMUUYECKHUX PEAKITUN;
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ONpEIEATh BAJCHTHOCTh aTOMOB 3JEMEHTOB B OHWHAPHBIX COCAMHEHUSX, CTEIEHb OKHUCIEHHS JJIEMEHTOB B
OMHApHBIX COCAMHEHMSX, MPUHAMJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIacCy COEOUHEHHH Mo ¢dopMyliaM, BUIBI
XUMHUUYECKOU CBA3U (KOBAJICHTHOW U HOHHOW ) B HEOPTAHUUYECKUX COCTMHEHUSX;

pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, NMOCTOSTHCTBA cocTasa, llepmoamueckoro 3akona [. WU.
MeHnieneeBa, aTOMHO-MOJIEKYJISIPHOM TEOPHUH, 3aKOHA ABOTaJIpo M €ro CIEACTBUM, MPEICTABICHUN O HAYYHBIX METOAAX
MO3HAHU, B TOM YHUCJIE SKCIEPUMEHTAIBHBIX U TEOPETUUECKUX METO/IaX UCCIIEI0BAHUS BEIIECTB U U3YUECHHS] XUMHUECKUX
peaKkuuu;

JEMOHCTPHUPOBATh NOHUMAHUE NEPHOJNYECKON 3aBUCUMOCTH CBOWMCTB XMMHUYECKHUX DJIEMEHTOB OT MX ITOJIOKEHUS B
IIepuonnueckoi cucreme:

OIKCHIBaTh U XapaKTepU30BaTh TaOIM4HYIO0 GopMmy lleprognueckoil cucTeMbl XUMUYECKUX JIEMEHTOB: pa3jinyaTh
NOHATUSl «rJaBHasg noArpynna (A-rpymnma)» u «mnodouyHas noxarpymnmna (b-rpymma)», «Mmanble Nepuoab» U «OOJbIINE
HEPUOIBI»;

COOTHOCUTH 0003HaUYEHHUs, KOTOpble UMeIOTCs B Tabnuie «l[lepuoanueckas cucremMa XxumMuueckux snemeHtoB 1. U.
MenneneeBay, ¢ UUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB U 3apsi sapa, oOuiee
YHUCJIO AJIEKTPOHOB U pacHpeIeICHUE UX O SJIEKTPOHHBIM CIIOSIM);

OOBSACHATH CBSI3b TOJOXKEHHsSI 3iemeHTa B Ilepuoanueckoid cucteMe ¢ pacnpelesieHUEM 3JIEKTPOHOB IO
HYHEPreTUYECKUM YPOBHSIM, MOYPOBHAM U OpOUTAJISIM ATOMOB MEPBBIX YETHIPEX NEPHOIOB;

KJIACCU(PUIIMPOBATH XUMHUECKUE 3JIEMEHTbI, HEOPTaHUYECKUE BEUIECTBA, XUMUYECKUE PEAKINH (110 YUCIYy U COCTaBY
YYacTBYIOIIMX B PEAKIIMH BEIIECTB, 10 TEIIOBOMY 3P deKTy);

XapaKTepu30BaTh (OMUCHIBATh) (PU3NYECKHE U XMMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB: KHCIOPOJa,
BOJ0OPO/1a, BOJbI, OOIIME XUMUYECKHUE CBOMCTBA OKCUIOB, KUCIIOT, OCHOBAaHUI U COJIEH, TEHETUYECKYIO CBSI3b MEK]ly HUMU,
NOATBEPKIAs NIPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIN;

OIKCBHIBATH POJIb KUCIOPOAA, BOJOPOAA U BOJABI B IPUPOJHBIX IMpOIECCaX, B )KUBBIX OpraHU3Max, X NIPUMEHEHUE B
Pa3IUYHBIX OTPACIISIX MPOMBILUIEHHOCTH, BO3MOXHOE HCIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSACHATh U MPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX COCTaBa M CTPOEHUS, BO3MOXHOCTU
MPOTEKaHUSI XMMUYECKUX MPEBPAIICHUIN B pa3IMUHbIX YCIOBUSIX;
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BBEIYHCIISITH OTHOCUTEIBHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MacChl BEIECTB, MOJISIPHYIO MacCy CMECH, MOJIBHYIO JTOJTIO
XUMHUYECKOTO DJIEMEHTA B COSAMHEHUHU, MACCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTa 10 (OopMyJie COSAMHEHUS, HAXOIUTh
IpocTeiyio (opMyITy BEIIecTBa MO0 MACCOBBIM MJIM MOJIBHBIM JIOJSIM 3JIEMEHTOB, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
MOJISIPHYIO KOHIIEHTPAIMIO BEIIECTBA B paCTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUSIM XUMUUYECKON PeaKklluu;

IPUMEHSATh OCHOBHBIE OIEpaIlid MBICIUTEIBLHON JESITENIbHOCTH — aHalIW3 M CUHTE3, CpaBHEHHE, 0000IIeHHE,
CHUCTEMATHU3AINIO, KIACCU(UKAINIO, BBISIBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€H — JJII M3YYCHHUS CBOWCTB BEIECTB H
XUMUYECKUX PpEeaKIii, €CTeCTBCHHO-HAy4YHbIC METONbI TIO3HAaHUS — HaOMIOJCHUE, W3MEpPEHHE, MOJCIHPOBaHNE,
HKCIIEPUMEHT (pEasIbHbIN U MBICIEHHBIN ) — JJI1 OCBOCHUS yUeOHOTO COJICP KAHMUS;

PacKphIBaTh CYIIHOCThH MPOIIECCOB OKUCICHHSI M BOCCTAHOBJICHUSI, COCTABIISATh YPABHEHUS MPOCTHIX OKUCIUTEIIBHO-
BOCCTAaHOBUTEBHBIX PEAKIIUHN (METOIOM JIEKTPOHHOTO OaaHca);

YCTaHABJIMBATh CBS3U MEXKIY peaqbHO HAOTIOJaeMbIMH XUMHYCCKUMU SBJICHUSMHU U TPOIECCAMHU, TIPOUCXOIAITAMU
B Makpo- U MHUKPOMHPE, OOBSICHITh MPUYUHBI MHOTO0OpPA3usl BEIIECTB, COOTHOCHTh XUMHUYCCKHAE 3HAHUS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

coOmoaTh TmpaBuia Oe3omacHO paboThl B J1A0OpATOPUM MPU  HKCIIOJIB30BAHUU XUMHYECKOM TMOCyAbl U
o0opyZoBaHUs, a TaKXKe TNpaBWIa OOpAIICHHUS C BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSIMH BBIMTOJTHEHUS
Ja00OpATOPHBIX OMBITOB M MPAKTUYECKUX PA0OT MO MOJYYEHUIO M COOMpPAHMIO Ta3000pa3HbIX BEIIESCTB (BOAOpOAA U
KHUCTIOpPOJia), TPHUTOTOBIECHUIO PACTBOPOB C OMNPEICICHHON MAacCOBOM [OJIel pPacTBOPEHHOTO BEIIECTBA, PEIICHUIO
HKCIIEPUMEHTAJILHBIX 33J1a4 10 TeMe «OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTMHEHUI;

JIEMOHCTPUPOBATH BJIAJICHUE OCHOBAMHU XMMUYECKOW TPAMOTHOCTH, BKIIIOUAIOIICH yMEHUsI 0€30MacHOTO o0palieHus
C BEIIECTBaMH, WCIIOJB3yEeMBbIMH B TTOBCEIHEBHON JKM3HHM, a TAKXKE 3HAHUE TMPABWJI TOBEACHHS B IEISIX COCPEIKEHUS
3I0POBbSI U OKPYKAIOIIEH CPEbI.
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMusg — BaxkHas 00/1acTh
€CTECTBO3HAHUS U
1.1 . 5 2
MPAKTUYECKOU JIeSITETbHOCTH
yeJoBeKa
BemecTBa 1 xuMudeckue
1.2 18 1
peakiuu
Hroro no pazneny 23
Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bo3zayx. [lonstue o razax. 14 ) )
' Kucnopon. Okcuisi
Bonopoa. Ilonstue o kucnorax
2.2 6 1
M COMIAX
Bona. PactBopsl. Ilonsrtue 06
23 P 12 | |
OCHOBaHHUSIX
OCHOBHBIE KJIaCChI
2.4 . 18 1 1
HEOPTraHWYECKUX COCTMHCHUI
Hroro no pazneny 50

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
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XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU
[lepuoauueckuii 3aKOH U
31 IIepnoanueckas cucrema 10
' XUMHYECKHX 311eMenToB JI. U.
MenneneeBa. CtpoeHue aroma
XHUMHYECKas CBS3b.
32 OKHUCIUTEIHLHO- 25 1
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Wroro no pasaeny 35
OBIIEE KOJIMYECTBO YACOB I10 108 5 6
ITPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[Ipenmer xumuu. Poiap XuMUM B KU3HU
yenoBeka. [lonsatue 06 nucropun
BO3HUKHOBEHUSI U pa3BUTHs Xxumuu. Tena u
BEIICCTBA.

ITonstue o TCOPCTUYCCKHUX U OMITUPHICCKUX
METOaxX MO3HAaHU B CCTCCTBCHHBIX HAYKaX.

[IpakTuueckas padora Ne 1 o reme
"IIpaBuia paboTHI B 1a00paTOPUH U IPHEMBI
oOparieHus ¢ 1abopaTOPHBIM
obopynoBanuem"

02.09.24

04.09.24

05.09.24

Yucrtele BemecTna U cmecu. CnocoObl
pa3aeneHus cMecen.

09.09.24

[IpakTuueckas pabora Ne 2 o teme
"Paznenenue cMmeceit (Ha MpuMepe OYUCTKH
MOBapeHHOM comn)"

ATOMBI U MOJIEKYJTBI. XUMUYECKUE
aneMeHThI. [IpocThie U cllo)KHBbIE BellecTBa.

3HaKu (CHMBOJIbI) XUMUYECKUX JIEMEHTOB.

11.09.24

12.09.24

16.09.24

BemectBa MOnEKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

3aKO0H IMOCTOSIHCTBA COCTaBa BCIICCTB.

18.09.24

19.09.24

[lokymeHT co3aaH B anekTpoHHon copme. Ne 9 ot 18.10.2024. UcnonHutens: Abapaxmanos T
Crtpanuua 21 n3 32. CtpaHuua cosgaxa: 18.10.2024 18:21

Il INIEKTPOHHBIN
=¥ TATAPCTAH



Xumnueckasi popmyia. BareHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB.

10

11

OmnpeneneHre BAJICHTHOCTH aTOMOB TI0
dbopMyniaM OMHAPHBIX COCTUHEHHIA
OTHOCHUTEIbHAS aTOMHAs Macca.
OTHOCUTEbHAS MOJICKYJISIpHAsT Macca

23.09.24

25.09.24

12

MaccoBas m0JIs XUMHYECKOro JIeMEHTa B
COCOAMHECHNU

26.09.24

13

14

Haxoxnenne npocreiinieii opmyIbt
BEUIECTBA I10 MACCOBBIM JIOJIAM JJIEMEHTOB

KomnuectBo BemiecTBa. MoJib. MOJ'IHpHaH
Macca.

30.09.24

02.10.24

15

B3anMocCBsI3b KOJIMYECTBA, MACChl M YUCIIA
CTPYKTYPHBIX €JMHUI[ BEILIECTBA

03.10.24

16

17

MOJI?IpHafl Macca CMECH BCIICCTB

MoapHas goas XMMHYECKOro JIEMEHTa B
COCOAMHCHUU

07.10.24

09.10.24

18

19

20

Haxoxnaenue npocreiimieid popMyIibt
BEIL[ECTBA 10 MOJIBHBIM JI0JISIM 3JIEMEHTOB
dusnuecKue 1 XUMUYECKUE SABIICHUS.

[Ipu3Haku U ycaoBusl IPOTEKaHUs
XUMHYECKUX PEaKIUM.

XUMUYECKUE YPABHEHUS. THUIIBI XUMHUECKUX
peaKuui.

10.10.24

14.10.24

16.10.24

21

Brrunciienus no ypaBHEHUSIM XUMUYECKOU
PEAKIUH: KOJTMYECTBA BEIIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE

pEareHTOB WX MPOAYKTOB PEaKLUU

17.10.24
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- O060011eHNe U CUCTeMAaTU3aIMs 3HAHUH 110 211024
TeMe "BelecTBa 1 XuMHUYECKHUE peakiuu"

7 KonTtponbnast padora Ne 1 o teme 53.10.24
"BemecTBa 1 XuMuieckue peakuun" o

24 Bo3nyx — cmechb razos. [lonsarue o razax. 24.10.24

25 3akoH ABorajpo. MomnsipHblil 00bEM ra3os 07.11.24
Beruucnenust 06péma, KoM4yecTBa BelecTBa

26 rasa 110 U3BECTHOMY €TI0 KOJIMYCCTBY 11.11.24
BElIECTBA, 00BEMY

27 OTHOCuUTENBHAs IIIOTHOCTh T'a30B 13.11.24
BrprunciieHuss OTHOCUTENIBHOM MOJIEKYIISIPHOM

28 Macchl ra3a 110 U3BECTHON OTHOCUTEIbHON 14.11.24
IUIOTHOCTHU
Boruucnenus 06bEMOB ra3oB 110 YpaBHEHHIO

29 N 18.11.24
XUMHUYECKON pPEeaKInu

30 Kucnoposx — 351eMEHT 1 IPOCTOE BEILECTBO. 20.11.24
O30H. KpyroBopoT KUCI0po/ia B IPUPOJIE. o

31 XuMuyeckue cBoicTBa kucinopoaa. OKCusbl. 21.11.24
Crioco0bI mostyueHust KUCI0poa B

32 71a00paTOPUU U IPOMBIIIIEHHOCTH. 25.11.24
IIpuMeHeHne Kucnopoaa.
[Tpaktuyeckas padora Ne 3 o Teme

33 "Tlony4yenue u coOupaHue KUCIopo/a, 27.11.24
U3y4YEHUE €ro CBOMUCTB"
TemoBoit 3¢ pexT XuMu4ecKoi peaxiium,

34 TEPMOXUMHUYECKUE YPABHEHUS, DK30- U 28.11.24
DHIOTEPMUYECKUE PEAKIINH

35 Tommuso. Mcnonb30Banue yris 1 MeTaHa B 02.12.24
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KauyeCcTBE TOIUIMBA. 3arpsi3HEHUE BO3AyXa.

36

Brruucienus no ypaBHEHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MacChI TI0 U3BECTHOMY KOJIMYECTBY
BEIIeCTBa, 00BEMY, MacCe pEareHTOB WIH
MPOJYKTOB PEAKITUN

04.12.24

37

38

KoHntponbnas padora Ne 2 mo teme "Bo3ayx.
Kucnopon. Oxcuapt"

Bomopon — a51eMeHT 1 MPOCTOE BEIIEeCTBO
Haxoxnenne B mpupoje. CriocoOsbl
MOJTyYeHUs BOJOPOAA.

05.12.24

09.12.24

39

duznueckre 1 XUMUYECKHE CBOMCTBA
BoJIopoJia. Mcnosib30BaHue BOJOPO/Ia B
KayeCcTBEe TOIUIMBA.

11.12.24

40

41

42

ITorsarue o xuciorax u coistx. Cocras
KHUCJIOT U COJIeH

[TpakTuyeckas padora Ne 4 o Teme
"Tlony4yenue u coOupanue BoAOpOAa,
W3y4YeHUE ero CBOUCTB"

Brruncnenus o6b€mMa, KOJIMUYECTBA BEIIECTBA

ra3a o U3BECTHOMY €ro KOJIMYECTBY
BEIIECTBA UIIH 00BEMY

12.12.24

16.12.24

18.12.24

43

Brruucnenus no ypaBHEHHUSIM XUMHUYECKOU
peaKIMU: KOJIMYEeCTBA BEIIECTBa, 00bEMa,
MAacChI 110 U3BECTHOMY KOJIMYECTBY
BEIeCTBa, 00BEMY, Macce peareHTOB WIn
IIPOJIYKTOB PEAKLIUU

19.12.24

44

dusnyeckue coiicTBa Boanl. Boga B

23.12.24
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npupoze. KpyroBopor BoasI B IpUpoIe.

45

46

3arpsi3HeHUE IPUPOAHBIX BoA. OXpaHa u
OYMCTKA IPUPOIHBIX BOJ

XUMHAYECKHUE CBOMCTBA BOJEI

25.12.24

26.12.24

47
48

[TonsiTHE 00 OCHOBAHMSIX U MHIUKATOPAX.

PaCTBOpH. PaCTBOpI/IMOCTB BE€IICCTB B BOJIC

09.01.25
13.01.25

49

HacpliiieHHbIe 1 HEHACHIIIEHHBIE,
KOHLEHTPUPOBAHHBIE U pa30aBIIC€HHbIE
pacTtBopsl. Poisib pacTBOpOB B pupoze u
JKU3HU YeTIOBEKa.

15.01.25

50

51

52

Crioco0bI BeIpaXCHUST KOHIICHTPALUT
pPacTBOPOB: MaccoBast OISl paCTBOPEHHOTO
BEIIIECTBA, MOJISIPHASI KOHIICHTPALUS
Beruunciienus ¢ UCoIb30BaHUEM TTOHSTHS
«MaccoBasi JI0JIS BEIIECTBA B PACTBOPEY
Brruncnenus ¢ ucnonb30BaHUEM MTOHITHS
«MOJISIpHAsl KOHIIEHTpALUsl pacCTBOPEHHOTO
BEIIIECTBAY

16.01.25

20.01.25

22.01.25

53

54

[IpakTuueckas pabora Ne 5 o teme
"IIpuroToBiaeHNE paCTBOPOB C OIPEIEIEHHON
MacCOBOH J0JI€N paCTBOPEHHOIO BEILECTBA.
IIpuroroBieHue pacTBOPOB C ONPEAECIEHHON
MOJIIPHOM KOHLIEHTpaluen pacCTBOPEHHOTO
BeniecTa”

O0001eHne 1 cUcTEMAaTU3ALMS 3HAHUH 110
teme "Bogopon. Bona. PacTBopsl.
OcHoBanus"

23.01.25

27.01.25

55

KonTponbnas padota Ne 3 o reme

29.01.25
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"Bonopoa. Bona. PactBopsl. OcHoBanus"
Oxcupl: cocTaB, KJIacCU(UKALIHS

56 ’ ¢ ’ 30.01.25
HOMEHKJIATypa.

57 [TonydyeHue OKCHIOB. 03.02.25

58 XVMHYECKUE CBOMCTBA OKCUIOB 05.02.25
[TonsiTve 0 TMAPOKCUIAX — OCHOBAHUSAX U

59 P 06.02.25
KHCJIOPOJCOAEPKAIUX KUCIOTaxX

60 Pu3nyecKue 1 XUMUYECKUE CBOMCTBA KUCIIOT 10.02.25

61 [Tonyyenue kucinot 12.02.25
[Ll&moun, nx CBOMCTBA U CITOCOOBI

62 13.02.25
MOJIyYEHUs
HepactBoprumble ocHOBaHUS, UX CBOMCTBA U

63 17.02.25
CIO0COOBI IOJTyYEHUS
[TonsiTue 06 aMpOTEPHBIX THAPOKCHIAX:

64 XMMUYECKHE CBOWCTBA U MOJyUYEHUE. 19.02.25
IIpuMeHeHne Ba)KHEUIINX OCHOBAHUI
Conu: cocras, Ki1accu(puKanus

65 ’ ¢ ’ 20.02.25
HOMEHKJIATypa

66 ®Pusnyeckue 1 XUMHUYECKUE CBOMCTBA COJIEH. 24.02.25

67 [Tonyuyenue coneit 26.02.25
['enernueckas cBsA3b MEXKIY KilacCaMH

68 . 27.02.25
HEOPraHMYECKUX COEAMHEHUN
[IpakTuueckas padora Ne 6. Perenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe

69 03.03.25
«OCHOBHBIE KJIaCChl HEOPTraHMYECKHUX
COECTUHEHUI)

70 Bpruncnenus no ypaBHEHUSM XUMHUYECKOU 05.03.25
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peaKIuu: KOJIMYECTBA BEIIECTBA, 00BEMA,
MAacchl MO0 U3BECTHOMY KOJIMYECTBY
BellecTBa, 00bEMY, Macce peareHTOB WK
MPOJYKTOB PEAKIIUU

71

Brrunciienuss Macchl MPOYKTA PEAKLUH 1O
W3BECTHOM Macce OJTHOTO M3 MCXOIHBIX
BEIIIECTB, B3STOTO B BUJIC PACTBOPA,
COJIEpKAIIETO ONpeeIEHHYI0 MAaCCOBYIO
JIOJTFO pacTBOPEHHOTO BEIIECTBA

06.03.25

72

O00011IeHME ¥ cUCTEMATHU3AIMS 3HAHUN 110
teMe "OCHOBHBIE KJIaCChl HEOPIaHUYECKUX
coenuHeHun"

10.03.25

73

74

75

KonTtponpsHast padora Ne 4 o teme
"OcHOBHBIE KJIacChl HEOPTaHUYECKUX
coequHeHu"

HepBLIe IIOIIBITKH KJ'IaCCI/I(bI/IKaLII/II/I
XUMHYECKHUX 2IeMEHTOB. [IoHsATHE O rpyimmax
CXOAHBIX 3JICMCHTOB

OJeMeHTHl, KOTOpble 00pa3yroT aM(poTepHbIE
OKCHJBI U TUAPOKCUIBI

12.03.25

13.03.25

17.03.25

76

OtkpsiTue Ileproanueckoro 3akoHa.
HepnozmquKaﬂ CHUCTEMA XUMHNYCCKUX
aneMenToB [[.M1.Menaeneera.

19.03.25

77

78

Crtpoenun atomoB. COCTaB aTOMHBIX SITIED.
HN3oTomml.

DJEeKTPOHBI. DIEKTPOHHAsI OPOUTAIIB.

DHepreTudeckue YpoBHU U TOyPOBHH
aToma; s-, p-, d-opburtanu

20.03.25

02.04.25
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DNEKTPOHHBIE KOH(DUTYPAITUH U JIEKTPOHHO-

79 03.04.25
rpadgudeckre GopMysbl aTOMOB
CTpoeHHe AIEKTPOHHBIX 000T0YEK aTOMOB

80 nepBbiX 20 XUMUYECKHUX AJIEMEHTOB 07.04.25
[Tepnonnueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB

81 XUMHUYECKUX DJIEMEHTOB U UX COEOUHEHNN B 09.04.25
Nepuo/Iax u rpymmnax
XapakTepucThKa XUMHUYECKOT0 3JIEMEHTA T10

82 ero noJyioxeHuto B [lepronuueckoit cucreme 10.04.25
JI.1. MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa u

83 [lepuoanueckoil cuCTeMbl XUMHUYECKUX 14.04.25
3JIEMEHTOB JIJI Pa3BUTHS HAYKU U IPAKTUKU

84 DIIEeKTPOOTPULIATETLHOCTH ATOMOB 16.04.25
XHUMUYECKHX 3JIEMCHTOB

85 HMonnas xumMu4deckasl CBSI3b 17.04.25

86 KoBanentnas nosnsipHasi XuMU4ecKas CBsI3b 21.04.25

87 KoBasneHTHas HenosipHasi XUMUYECKasi CBSI3b 23.04.25

28 DIIEKTPOHHBIE U CTPYKTYPHBIE (HOPMYIIBI 24,0425
BCIISCTB

89 Kpucrannuyeckue u amopdHbie BemecTBa 28.04.25
Tunbl KPUCTATNYECKUX PEIIETOK U UX

90 30.04.25
XapaKTEPUCTUKU
[TprunHBl MHOTOOOpa3usl BEIIECTB,

91 3aBHCHUMOCTH CBOMCTB BEIISCTB OT COCTaBa 1 01.05.25
CTPOEHUS

92 CreneHb OKHUCIIEHUS 05.05.25
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03 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE | 07.05.25
peaxkuuu

94 XUMHUYECKHUE JIEMEHTbl — OKUCIUTEIN U | 08.05.25
BOCCTaHOBUTENH
CocraBieHue ypaBHEHUN OKHCIUTEIBHO-

95 BOCCTAHOBUTEJIbHBIX PEAKIINI, METO/ 1 12.05.25
3JIEKTPOHHOTO OaaHca
Bbruncnenus no ypaBHEHUSIM XUMUYECKOM
pEaKIuu: KOJIMYECTBa BEIIECTBA, 00bEMa,

96 MAaccChl 10 U3BECTHOMY KOJIMYECTBY 1 14.05.25
BellecTBa, 00bEMY, MAacCe peareHTOB WK
MPOJYKTOB PEAKIIUU
Brruucnenus npocrenieil MOJIEKyJIIpHOR

97 (dbopMyIIbI BElIECTBA MO U3BECTHBIM 1 15.05.25
MacCCOBBIM JIOJISIM 3JIEMEHTOB

08 O606£IICHI/I€ U CUCTEMAaTHU3aLMs 3HAHUH 110 | 19.05.95
teme "CtpoeHue atomMa. XUMHYECKas CBA3h"

99 'I'<OHTp0J'IBHa$I pabota Ne 5 o Teme | 21.05.25

Crpoenue atoma. XUMHUYECKas CBSI3b"

100 PesepBHBIi ypok 1 22.05.25

101 Pe3epBHbIil ypok 1 26.05.25

102 PesepBHbIil ypok 1

103 IToBTOpEHME 1

104 IToBTOpenue 1

105 IToBTOpEHME 1

106 [ToBTOpEeHue 1

107 IToBTOpEHHE 1
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108 [ToBTOpenue 1
OBUIEE KOJIMYECTBO YACOB I10 108
[MPOTPAMME
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Jluct cornacoBaHus k gokymeHTy Ne 9 ot 18.10.2024
MHnunaTop cornacoBaHus: AbagpaxmanHos A.I.
CornacoBanue nHnyumpoBaHo: 18.10.2024 18:22

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Abppaxmaros U.T. 18.10.2024 - 18:22
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