Pabouas nporpamma
10 YYEOHOMY KYPCY «XHUMHUSI»
st yyamuxcs 8-11 kimaccoB
ba3oBblil ypOBEHB

[Iporpammy cocraBuia: yuntenb Epomenko E. A.

1. Ko3bIpeBck
2022 1.



Pabouas mporpaMMa Mo XMMHW Ha YpOBHE OCHOBHOI'O 0OOIIEro oOpa3oBaHMs cOCTaBleHAa Ha OcHOBe TpeOoBaHuid K
pe3ynbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOTpaMMBbl OCHOBHOTO 00IIero o0pa3oBaHHs, MPEACTABIEHHBIX B
denepabHOM TOCYIApCTBEHHOM O0pa30BaTELHOM CTaHAApPTe OCHOBHOTO 00IIero oOpa3oBaHUs, C YYETOM
pacrpenen€éHHBIX 10 KJIaccaM IIPOBEPSEMBIX TPeOOBaHWM K pE3ylbTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOMN
MPOrpaMMBI OCHOBHOTO OOIIEro OOpa3oBaHUS M DJIEMEHTOB COAEP)KAaHWSA, IPEACTABICHHBIX B YHHUBEPCATHHOM
KOJAU(HUKATOPE IO XUMHH, a TAKKE Ha OCHOBE mporpaMmbl Bocniutanus MBOY CIII Ne 6 mpu moiay4eHUH OCHOBHOTO
obmiero obpazoBanuss U ¢ yuérom Konnenmuu mnpenojaBaHus y4eOHOTO TpeaMeTa «XUMUs» B 00pa3oBaTeIbHBIX
opraam3anusax Poccuiickoit deneparum, peaan3yoInX OCHOBHBIE 001e00pa3oBaTeIbHble MporpaMMel (yTB. Pemenuem
Komnernn Munnpocsemenus Poccun, mpotokon ot 03.12.2019 N IIK-4BH).

IHOACHUTEJIBHAS 3AIINCKA

CormacHO CBOEMY Ha3HAYCHHIO pabodasi MmporpamMMa SIBISICTCS OPHUEHTHPOM JUIS COCTaBICHHS PabOYMX aBTOPCKUX
MporpaMM: OHa JaéT MPEACTaBICHUE O MENAX, oOIedl crparernu OOYYEeHHsS, BOCIHMTAHHMS W PA3BUTHS OOYYAIOIINXCS
CpencTBaMK y4eOHOTO mpenmera «XUMHEsDy; YCTAHABIUBAET 00s3aTEIbHOE MPEIMETHOE COAEPIKAHUE, MPEIyCMaTPUBACT
pacmpenesieHre ero mo KiaccaM U CTPYKTYPHUPOBAHKE €ro 10 pasjenaM U TeMaM Kypca, ONpeIeisaeT KOMUIECTBEHHbIC 1
Ka4eCTBEHHBIC XapaKTEPUCTHKH COJACPXKaHMs; MaéT MPUMEPHOE paclpee/iecHHe Y4eOHBIX YacoB MO TEMaTHYCCKHM
paszgenaM Kypca W peKOMEHAyemyio (TPUMEpHYIO) MOCISI0BATEIBHOCTh UX HM3YyUCHHS C YUETOM MEKIPEIMETHBIX H
BHYTPHIIPEMETHBIX CBs3€H, JIOTHKH y4eOHOTO Mpollecca, BO3PACTHBIX OCOOCHHOCTEH O00YYaroIIUXCs; OMpeaesseT
BO3MOKHOCTH TPEMETA ISl peain3aiui TpeOOBaHU K pe3yIbTaTaM OCBOCHHUS OCHOBHOMW 00pa30BaTeIbHOM MPOrpaMMBbI
Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUH K pe3ysbTaTaM OOYYCHHS XMMUHU Ha YPOBHE LiCJCH
M3y4eHHs TpEeJAMETa W OCHOBHBIX BHOB Y4eOHO-TIO3HABATEIBHOW JEATEIbHOCTH/YIEOHBIX MCHCTBHN YYEHHKA IO
OCBOCHHIO YI€OHOTO CO/ICPIKaHHS.

OBILIAS XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMUSD»

Bruran yaeOHOTO mpenmera «XUMHAS» B TOCTIKEHHE IIeJIeil OCHOBHOTO 00IIero o0pa3oBaHusl 00yCIOBIEH BO MHOTOM
3HaYCHHEM XNMHUYECKOM HaYKHW B IO3HAHWU 3aKOHOB IIPUPO/IbI, B PA3BUTUHN ITPOU3BOAUTCIIbHBIX CHUJT O6IIICCTBa U CO3aHNn
HOBOI1 0a3bl MaTepUANTBbHON KyJIbTYPHL.

XUMHS KaK JJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK PAacIpOCTpaHWIIa CBOE BIMSHHE Ha BcEe OOJACTH YEJOBEYECKOro
CYIIECTBOBaHUs, 3a/1aJla HOBOE BHIICHHE MUPA, CTaja HEOThEMJIEMbIM KOMIIOHEHTOM MUPOBOU KYJIBTYPbI, HEOOXOAUMBIM
YCIOBHEM JKM3HU OOINECTBA: 3HAHWE XUMHH CIY)KUT OCHOBOM IUIs (POpMHUpPOBAaHUS MHPOBO33PEHHUS YEJIOBEKA, €ro
MpeACTaBIeHUl 0 MaTepUallbHOM EIMHCTBE MHpA; BAXHYIO POJIb HrpaloT (GOpMHUpYeMble XMMHUEH MpeACTaBICHHS O
B3aMMOIIPEBPALLICHUAX SHEPIHU M 00 HBONIOLMHU BELIECTB B IPUPOJE; COBPEMEHHAS XMMHsI HalpaBieHa HA peELICHHE
TII00aTBHBIX TPOOJIEM YCTOWYHBOTO PA3BUTHUS YEIIOBEUECTBA — CHIPHEBOW, YHEPTETHUECKON, MUTIEBON U IKOJIOTHIECKOM
0e30macHOCTH, MPOOIEM 3APaBOOXPAHCHHSI.

B ycnoBusix Bo3pacTaromiero 3HaYeHHs XMMHHU B KM3HH OOIECTBA CYUIECTBEHHO MOBBICHJIACH POJIb XUMHUYECKOTO
oOpa3zoBanus. B miane conuanu3ald OHO SIBJSIETCS OJHUM M3 YCIOBHW ()OPMHPOBaHUS HMHTEIUIEKTa JIMYHOCTH U
FapMOHUYHOI'O €€ pa3BUTHS.

CoBpeMEHHOMY YEJIOBEKY XWMHUYECKHE 3HAHHWS HEOOXOIMMBI [UIl NPHOOpPETEeHHs OOIEKyJIbTYPHOIO YpPOBHS,
MO3BOJISIOLIETO YBEPEHHO TPYAUTHCS B COLIMYME M OTBETCTBEHHO y4acTBOBaTbh B MHOI'00OOPA3HOM JKM3HU OOIIECTBA, IS
OCO3HAHUS BAXKHOCTH Pa3yMHOT'0 OTHOILIEHUS K CBOEMY 37I0POBBIO U 3I0POBBIO IPYTHX, K OKPY’KaIOIIEei IPUPOIHOH cperie,
JU1s1 TPAaMOTHOTO ITIOBEICHHSI ITPH KCII0Ib30BAHUH PAa3JINUHBIX MAaTEPHUAIOB M XUMUYECKHX BEILIECTB B IOBCEJHEBHOM KU3HH.

Xumudeckoe 00pa3oBaHNE B OCHOBHOH HIKOJIE SIBJISIETCS 0A30BBIM 110 OTHOLICHHIO K CHCTEME OOIIEro XMMHYECKOTO
oOpazoBanus. [l09TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peaju3yeT NpHCyINIHe OO0ImeMy XHMHYECKOMY
00pa3oBaHMI0 KIFOUEBBIE I[IEHHOCTH, KOTOPBIE OTPAXKalOT TOCYIAPCTBEHHBbIC, OONIECTBEHHBIE W WHIAMBUIyaJIbHBIC
MOTPEOHOCTH. DTUM OIpEJeNsIeTCs CYIIHOCTh O0IIeH cTpaTerud OOY4eHHUs, BOCIIUTAHUS U Pa3BUTHA OOYHAIONIHXCS
CpelncTBaMH y4eOHOr0 TpeaMeTa « X UM,

Wzyuenne mpenmera: 1) cmocoOCTBYET peann3aldi BOSMOXKHOCTEH JJIsl caMOpa3BUTHA M (OPMUPOBAHHS KYJIBTYPHI
JUYHOCTH, €€ o0meil u (yHKIMOHAIBHON rpaMOTHOCTH; 2) BHOCHT BKJad B (JOPMHUPOBAHUE MBIIUICHUS U TBOPYECKHX
CHOCOOHOCTEH TOAPOCTKOB, HABBHIKOB WX CaMOCTOSTEIPHOW Y4eOHOW MEATENbHOCTH, O3KCIIEPHUMEHTANbHBIX W
HCCIIEI0BATENbCKUX YMEHUH, HEOOXOJUMBIX KaK B IOBCEIHEBHOM KHM3HHU, TaK U B MPOPECCHOHANBHON JIESTEIbHOCTH; 3)
3HAKOMHT CO CIeU(PHKOI HayYHOro MBIIUICHHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3IJISIa HA €IWHCTBO MPHUPOJBI U
YeN0BeKa, ABJISETCS OTBETCTBEHHBIM A3TAaoM B (DOPMHPOBAHMH €CTECTBEHHO-HAYYHON TPaMOTHOCTH IOAPOCTKOB; 4)
crocobcTByeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAyYHBIM 3HAHHUAM, K MPHUPOJE, K YEJOBEKY,
BHOCHUT CBOM BKJIa/l B 9KOJIOTHYECKOE 00pa30BaHKE IIKOJbHUKOB.

HasBannsie HaIlpaBJICHUA B 06yLICHI/II/I XUMHHU 00€CIICUHBAIOTCS CHGLII/I(bHKOfI COJACpKaHUA NPEAMCTA, KOTOpLIfI
ABJIACTCA IMIEAArOrMUCCKU aaliTUPOBAHHBIM OTPAKCHUCM 0a3oBoi HAayKU XUMHUH HA OHpe}leHéHHOM JTaime eé Pa3sBUTHUA.



Kypc xumum OCHOBHOW WIKOJIBI OPHEHTHPOBAH HA OCBOEHHE OOYYAIOIMIMMHUCS OCHOB HEOPTraHWYECKOW XUMHH H
HEKOTOPBIX MMOHATHI U CBEeNIEHUI 00 OTIEIbHBIX 00BEKTaX OPraHNYECKOW XUMHUU.

CtpykTypa conmepxaHus npeaMmera chopMHpOBaHA HA OCHOBE CHCTEMHOTO IMOJXojAa K ero usydeHuro. CojepikaHue
CKJIQJIBIBACTCS M3 CUCTEMBI TIOHSATHI O XUMHUYECKOM JJIEMEHTE M BEIIECTBE U CUCTEMBI MTOHATUH O XUMUYECKOH PEaKITUH.
O0e 3TH CHCTEMBI CTPYKTYPHO OpPTaHW30BaHbI 10 MPHUHIIMITY [OCIEAOBATEIILHOTO Pa3BUTHS 3HAHWW Ha OCHOBE
TEOPETUYECKHUX MPECTABICHUI PAa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYeHHS KaK OCHOBBI BCErO €CTECTBO3HAHUS,
ypoBHs [lepuoauueckoro 3akona J[. M. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH, YYCHHS O CTPOCHHHM aTOMa U
XUMHYECKOU CBSI3H, MPEJICTABICHUH 00 3JCKTPOIIUTUICCKON TMCCOUAIIUH BEIIECTB B pacTBOpax. TeopeTHYecKre 3HaHUS
paccMaTpuBaIOTCS Ha OCHOBE SMITMPHYECKU MOTyYEHHBIX M OCMBICIEHHBIX (JAKTOB, Pa3BUBAIOTCS IMOCIEAOBATENEHO OT
OJTHOTO YPOBHS K JIPyrOMY, BBHITTONHAA (QYHKINH OOBSICHEHHS W TPOTHO3MPOBAHHS CBOICTB, CTPOCHHUS M BO3MOKHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U MOYYCHUS NU3y9aeMbIX BEIICCTB.

Takast opraHuzanus cojepaHusi Kypca CIIOCOOCTBYET MPEICTaBICHUIO XUMHUYECKOW COCTABIISIONICH HAyYHOW KapTHHBI
MHpa B JIOTHKE €€ CHCTEMHOHW Mpuponbl. TeM caMbiM oOecrieunBaeTcsi BO3MOKHOCTh (POPMHUPOBAHHUSA Y OOYHArOIIUXCS
LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHHMIO U METOJAM IO3HAHUS B Hayke. BakHO Taxkke 3aMETUTh, YTO OCBOCHHUE
colep:kaHus Kypca IIPOUCXOUT C MPUBJICUCHUEM 3HAHUHN U3 paHee N3yUYCeHHBIX KypcoB: «OKpyKaromuii Mupy, «buonorus.
5—7 knaccel» 1 «Pusuka. 7 Kiacey.

HEJIN U3YYEHUS YYEBHOI'O NTPEIMETA «XUMMUS»

K HampaBieHHIO TIEPBOCTEIICHHOW 3HAYMMOCTH IPH peaju3allii 00pa30BaTEIbHBIX (DYHKIUN MpeaMeTa «XHUMUs)
TPaAUIIMOHHO OTHOCST (POPMHUPOBAHHE 3HAHUI OCHOB XMMHYECKONH HAYKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKON AESTENBHOCTH YEJIOBEKA U KAK OJHOIO U3 KOMIIOHEHTOB MUPOBOM KYJBTYpHI. 3aada IpeIMeTa COCTOUT B
(hOpMHUPOBAHUHU CHCTEMbI XUMHUYCCKUX 3HAHUN — BaXHEUIITNX (DAKTOB, MOHATHIM, 3aKOHOB M TEOPETHUCCKUX MOJIOKCHUM,
JOCTYITHBIX 0000IIEHN MEPOBO33PEHYECKOTO XapaKTepa, si3bIKa HayKH, 3HAHUH O HayYHBIX METOJ[aX U3YYCHHUS BEIIECTB
U XUMHUYECKHX PEakIuii, a Takke B ()OPMUPOBAHHUHM U Pa3BUTHH YMEHHUA W CHOCOOOB MEATENFHOCTH, CBS3aHHBIX C
TUTAHUPOBAHUEM, HAOJIOACHUEM M TPOBEJACHHEM XHUMHYECKOTO JKCIIEPUMEHTa, COONIOZCHUEM MpaBHi 0e30MacHOTO
oOpallieHHs ¢ BEIICCTBAMHU B TIOBCESTHEBHOMN KH3HH.

Hapsny ¢ aTum nenu usyyeHus npeaMera B IporpaMMme YTOYHEHbI U CKOPPEKTUPOBAHBI C YYETOM HOBBIX IPHOPUTETOB
B CHCTEME OCHOBHOTO o0miero oOpasoBaHus. CeromHs B 00pa3oBaHWU OCO0O 3HAYMMOM MPU3HAETCS HANPABICHHOCTH
00y4eHus Ha pa3BUTHE U CaMOPa3BUTHE IUYHOCTH, (POPMHUPOBAHHE €€ HHTEIUIEKTa 1 0011l KyapTyphl. OOyueHHEe YMEHUIO
YUUTBCS M TPOJIOJDKATH CBOE 00pa3oBaHUE CAMOCTOSITENBHO CTAHOBHTCS ONHOW M3 BaXKHEHIIMX (QYyHKIHMNA Yy4eOHBIX
MPEIMETOB.

B cBs13u ¢ aTHM IIpyu U3y4YCHUU NIPpCAMETA B OCHOBHOM IIIKOJIS AOMHUHHUPYIOMICC 3HAYCHUC HpI/IO6p6J'II/I TaKUC LECJIN, KaK:

"  QopMHUpOBaHHE HWHTE/UICKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOM K CamM0o00Opa30BaHUIO, COTPYIAHUYECTBY,
CaMOCTOSITeTTHhHOMY TIPHHATHIO PEIIeHUH, CIOCOOHOM afanTHpoBaThCS K OBICTPO MEHSIOMIMMCS yCIOBHSM KHU3HHU,

"  HanpaBJICHHOCTHh OOy4YeHHs Ha CUCTEMATHYECKOE NMPHOOIICHHE YYaIluXcs K CaMOCTOSTEILHON MM03HABATEIbHON
NeSITeIbHOCTH, HAYYHBIM METO/IaM TI03HaHHS, POPMHUPYIOIIUM MOTHUBAIIHMIO U Pa3BUTHE CTIOCOOHOCTEH K XMMUMU;

» oOecrneyeHue ycIoBHH, CHOCOOCTBYIOIMX IPHOOPETEHUIO 00yUYaIOIMMHUCS OIbITa Pa3HOOOPa3HON e TEIbHOCTH,
MTO3HAHMS U CAMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINH ), IMEIOIINX YHUBEPCATbHOE 3HAaUEHHE
JUISL pa3JIMYHBIX BUAOB JIESTEIBHOCTH;

u q)OpMI/IpOBaHI/Ie YMeHI/Iﬁ OOBSICHATh U OIICHUBATD SBJICHUA OKPYKAOLICT0 MHUpPa HAa OCHOBAaHUU 3HAHUN U OIIbITA,
MOJIYYCHHBIX ITPpU U3YYCHUU XUMHUHU,

* (opmHupoBaHuE y 00YyYAIOIIMXCA T'YMAHUCTHYECKUX OTHOILEHHH, TOHUMAaHUsI LIEHHOCTH XUMHYECKUX 3HAHUHN JIJIs
BBIPAOOTKH IKOJIOTHYECKH 1IeTIeCO00pa3HOTrO MOBEJCHHUS B OBITY U TPYIOBOH AEATEIFHOCTH B IEJISIX COXPaHEHUS
CBOETO0 3/I0pPOBbsI U OKPY’KAIOLLEH IPUPOJHON CPELIbI;

"  pa3BUTHE MOTHBAIIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCITMTAHUIO Ha OCHOBE YCBOCHHS
0011IeYeI0BEeYeCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIIS U HANPABICHHOCTH AabHEHINETO
o0OyueHwusl.

MECTO YYEBHOTI'O IIPEMETA «XUMUS» B YHEBHOM IIJIAHE

B cucreme obuiero o0pazoBanus «XUMH» IPU3HAHA 00s3aTEIbHBIM YUeOHBIM MPEAMETOM, KOTOPBII BXOJUT B COCTAB
npeaMeTHol obnactu «EcTecTBEHHO-HAYYHBIE TIPEIMETHI.

Y4eOHBIM TUIAHOM Ha €€ U3ydeHue OTBeIeHO 136 yueOHBIX YacoB — 10 2 U B HEJIENIO B 8 M 9 KilaccaXx COOTBETCTBEHHO.



JIist KaKIoTo Kiacca MpeayCMOTPEHO pe3epBHOE YUeOHOE BpeMsl, KOTOPOE MOXKET OBITh UCIIOJIb30BAHO YUACTHUKAMH
00pazoBaTenpLHOTO Ipollecca B MeNIX (POpMUPOBAaHUS BapUATHBHOW COCTABJISIONIEH ComepKaHUs KOHKPETHOH pabdodei
nporpaMmel. [Ipu 3TOM 00s13aTenbHast (MHBapUaHTHAS ) YaCcTh COACPIKAHUS MPEMETa, yCTAaHOBICHHA IPUMEPHOH paboueit
MPOrPaMMOM, U BpeMsi, OTBOJANMOE Ha e€ N3y4eHHUe, TOJKHBI OBITh COXPAHEHBI ITOTHOCTHIO.

B cTpykType npumMepHoi pabouei mporpaMMbl HapsiAy ¢ MOSICHUTELHON 3aIIMCKOM BBIICIEHBI CIEAYIOIIUE PAa3IeIbl:

" MJIaHUPYCMBIC PE3YJIbTAaTbl OCBOCHUA yqe6Hor 0 mpeameTa «XUMHUSI» — JIMYHOCTHBIC, MECTAlPCIMETHLIC,
IIPEAMETHBIC,

" coaep)kaHHE y4eOHOTO mpeaMeTa « XUMUs 10 ToJaM 00y9IeHHS;

MPUMEPHOE TEMATHIECKOEe TUTAHNPOBAHUE, B KOTOPOM JETAIM3UPOBAHO COJIEPIKAHIE KAKIONH KOHKPETHOW TEMBI, YKa3aHbI
KOJIMYECTBO YacOB, OTBOJIMMBIX Ha €€ M3y4eHHEe, 1 OCHOBHBIE BH/IBI YIEOHOU NeATENbHOCTH YIeHUKa, ((OpMUpyeMbIe TIPH
W3YYCHUU TEMbl, NpPUBEAEH IMEpEUYCHb JIEMOHCTPALUM, BBITOMHSAEMBIX YYHUTENEM, M MEepeYeHb PEKOMEHIyEMbBIX
71a6OPATOPHBIX OIBITOB M MPAKTHIECKUX PabOT, BEIOIHIEMBIX yIaIIHMUCS.

COJEPKAHUE YYEBHOI'O IPEJJMETA «XUMMUS»
8 KVIACC
IlepBoHayanbHbIEe XUMHYECKHE TIOHATHS

[Ipeamer xumuu. Ponp XxuMmun B >KH3HU 4eloBeKka. Tema u BemecTBa. du3mdeckue CBOWCTBA BEIIECTB. ATperaTHOE
cocTtosiHUEe BeulecTB. IloHsATHE O MeTOAAaX MO3HAHUSA B XUMHUU. XUMHUS B CUCTEME HayK. UHCThIE BEIIECTBA MU CMECH.
Crioco0bI pa3eneHus CMeceii.

ATOMBI U MOJEKYTbl. XAMUIECKHe dNeMeHThl. CHMBOIBI XUMUYECKUX 3JeMEHTOB. [IpocThie M CI0XHBIE BEIIeCTBaA.
ATOMHO-MOJIEKYJIIPHOE YUICHHE.

Xumuueckas (opmyna. BaneHTHOCTP aTOMOB XHMHYECKHX 3J€MEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocuTenpHast aroMmHasi Macca. OTHOCHTENbHAs MOJIEKYJIsipHas Macca. MaccoBast OISl XMMHYECKOI'O 3JEMEHTa B
COCAMHEHHH.

®usnueckre M XMMHUYECKHE SIBICHUS. XUMUYECKas peakius U e€ NMpH3HAKU. 3aKOH COXPAHEHMsS MAacChl BEIIECTB.
Xumuueckne ypaBHeHus. Kimaccudukanys XuMHUUECKUX peakiuii (COeTUHEHUS, Pa3lIoKeHUs, 3aMelIeHus, 0OMeHa).

XUMUYECKHIA IKCTICPUMEHT: 3HAKOMCTBO C XMMHUECKOM MOCYI0H, C MpaBUIaMd paObOThI B JJAOOPATOPUHU M TIpUEMaMH
oOparieHus ¢ J1abopaTOPHbIM 00OPYAOBaHHEM; U3YUCHUE U OMUCAHUE (PU3NYECKUX CBOWCTB 00pa3loB HEOPraHUUECKUX
BelecTB, HaOmoneHue (u3muecknx (TUTaBIIEHHWE BOCKA, TasHUE JIbJla, pacTHpaHHE caxapa B CTYNKE, KHUIIEHHE U
KOHJICHCAITUSl BOJIBI) U XMMHUYECKHX (TOpEHHE CBEYM, NMPOKAIMBAHWE MEIHOM TMPOBOJOKH, B3aWMOJCHCTBHE Mella C
KHUCJIOTOHN) SIBIICHW, HAONIOJICHUE W ONHMCAHWE IMPHU3HAKOB MPOTEKAHWS XMMHUYECKUX peaKkiuid (pa3lioKeHue caxapa,
B3aMIMOJICWICTBAE CEPHOM KHUCIOTHI C XIJIOpUAOM Oapus, paznokeHue rtuapokcuaa wmenu(ll) mpm Harpeanwuw,
B3amMojeicTBre kelne3a ¢ pactBopoM conu menu(Il)); uzyuenune crocoO6oB paszieneHusi cMecelt (C TOMOIIBI0 MarHuTa,
¢ubTpOBaHME, BHITIAPUBAHKE, JUCTHILIALINS, XpoMarorpadusi), IpOBEJCHNE OYNCTKY ITOBAPEHHOW COJIM; HAOIIOIeHNEe U
ONMCAHUE PE3YJbTATOB IIPOBEACHUS OIIbITA, HIUIFOCTPUPYIOLIETO 3aKOH COXPAHEHUS! MACChl; CO3JaHNUE MOJEIIEH MOJIEKYII
(mapocTepKHEBBIX).

Ba:kHejinmue npeacraBuTe/ 1 HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3myxa. Kucnopog — snemeHT M npocTtoe BemiecTBo. HaxoskaeHue xuciopozaa B
npupoze, (u3MuecKkue M XUMHUYecKue cBoiicTBa (peakuuu ropeHus). Oxcunsl. Ilpumenenue kucnopoaa. CriocoObl
MOJTYYEHUS] KACIOpOoJia B TabopaToOpru U MPOMBIIIIEHHOCTH. KpyroBopot kuciopojaa B npupojie. O30H — ajuioTporHas
MoudHUKaIus KACIOPOAA.

TennoBoii 3¢ (heKT XUMHUUECKON Peakiluy, TEPMOXUMHUIECKUE YPABHEHUSI, K30~ H dHJIOTEPMHUYECKHE Peaklui. TOIUIHBO:
YroJib ¥ METaH. 3arpsi3sHeHUE BO3/1yXa, YCHIICHUE MMapHUKOBOTO 3¢ (dekTa, pa3pyLIeHUE 030HOBOTO CIIOS.

Bopopon — snemeHT u mpocToe BemecTBo. Haxoxkaenue Bogoposaa B npupoe, Pu3nyeckre 1 XMMUYECKHe CBOMCTBA,
MpUMEHEHHUE, COCO0BI MoyueHus. KUcIoTsr U couu.

KonmuectBo BemectBa. Momnb. MossipHast Macca. 3akoH ABoraapo. MosnsipHblid 00bEM ra3oB. PacuéTsl Mo XUMHUUECKUM
YPaBHEHUSIM.

®usnueckue CcBOMCTBa BoAbl. Boma kak pactBoputenb. PacTBopbl. HachbllllieHHBbIE M HEHACHILICHHBIE PAaCTBOPBI.
Pacmeopumocmsv seujecme 6 sode. (KypcuBom 0003Ha4eH yueOHBIN MaTepHall, KOTOPBIA H3y4aeTcsi, HO He BBIHOCHTCS Ha
MPOMEKYTOYHYI0 M HTOTOBYIO aTTecTalnuio.) MaccoBast J0oJsl BeLIeCTBA B pacTBOpe. XHWMHUYECKHE CBOWCTBA BOJBI.



OcHoBanus. Pons pacTBOpoB B IpHpoje 1 B JKHU3HM YeloBeka. KpyroBopoT BoAbl B MpupoAe. 3arps3HeHNE TPUPOIHBIX
BoA. OxpaHa ¥ OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranuueckux coeauHenui. Oxcunbl. Kiaccudukaius OKCHIOB: cojeo0pasyroliiue (OCHOBHBIC,
KHCIIOTHBIC, aM(OTepHble) W HecolicoOpasyrome. HomeHkaTypa OKCHIOB (MEXIyHapoJHAs W TpPUBUAIBHAS).
®u3nUecKre U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHWH: MIENOYM W HEPACTBOPUMBIC OCHOBaHMs. HoMeHKIaTypa OCHOBaHUI
(MexayHapoaHas v TpuBHanbHas). OU3nyecKue U XUMHYECKHe CBONCTBa ocHOBaHWH. [lomydenne ocHOBaHHN.

Kucnoter. Kmaccudukarnus kucinor. HomeHkmaTypa KHCIOT (MeXAyHapoaHas W TpuBHalbHas). Dusmueckue M
XUMUYECKUE CBOICTBa KUCHOT. Psan aktuBHOcTH MeTaiioB H. H. Bekeroa. [lonyuenue kucior.

Comn. HomenknaTtypa comedl (MeXAyHapoaHas W TpuBHanbHas). Du3mueckne W XUMHYECKHE CBOMCTBA COJEH.
ITonydyenue comnei.

I'enetnueckas cBS3b MCKAY KJIaCCaMU HCOPIraHNYCCKUX COGI[I/IHGHI/Ifl.

XUMHUYECKUI DKCIIEPUMEHT: Ka4eCTBEHHOE OIpeJeSiCHHEe COAEP)KaHMs KUCIOpoJa B BO3IyXe; MOJy4YeHHE, cCOOMpaHue,
pacmo3HaBaHWEe M M3Y4YEHHE CBOWCTB KUCIIOpOJa; HaOJIOJCHHE B3aWMOJICHUCTBHS BELIECTB C KHCIOPOAOM M YCIIOBHSA
BO3HMKHOBCHMS U NPEKPALICHUs] TOpeHMs (I0XKapa); O3HAKOMJIEHHE C 00pa3laMu OKCHUIOB M ONMCAaHUE UX CBOMCTB;
MoJy4eHue, COOMpanne, paclio3HaBaHUE M U3yUCHUE CBOMCTB BOIOPpO/Ia (TOpeHHe); B3aUMOICHCTBIE BOIOPOa C OKCHIOM
Meau(Il) (BO3MOXHO HCIHOJIL30BAaHWE BHJICOMATEPHATIOB); HAOJOJCHHE OOpAa3lOB BEIICCTB KOJIMYECTBOM | MOJIb;
HCCIIEIOBAHNE OCOOEHHOCTEH PACTBOPEHMS BELIECTB C PAa3IMYHON PAacCTBOPUMOCTBIO; MPHUIOTOBJICHHE DPACTBOPOB C
OTIpeIeNIEHHON MacCOBOH JONIEH PacTBOPEHHOTO BEIIECTBA; B3aMMOJIEHCTBHE BOJBI C METAJUIAMU (HATPHEM U KAJTBIIAEM)
(BO3MOXHO HCITIOJIb30BaHUE BUEOMATEPHANIOB); OMpeesieHHe PaCTBOPOB KUCIIOT U IIEN0YEl ¢ TTOMOIIBI0 MHIUKATOPOB;
HcclieIoBaHre 00pa30B HEOPTaHNYECKUX BEIIECTB Pa3InYHbIX KJIACCOB; HAOIIOACHNE U3MEHEHHS OKPACKH HHANKATOPOB
B pPacTBOpax KHUCIOT W IIENOYeii; n3ydeHue B3aumoseiicteus okcuaa meau(Il) ¢ pactBopom cepHOI KHCIOTHI, KHCIIOT C
METaljlaMu, peaKHHﬁ HGfITpElJ]PBElL[HH; IMMOJIYUYCHUEC HEPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHHE OAHOI0 METalila APYIruM U3
pacTBOpa coJd; peleHne SKCIePUMEHTABHBIX 33/1a4 10 TeMe «BakHelne Kiacchl HEOpraHMYeCKUX COeTUHEHUI».

Ilepuopuyecknuii 3axkoH u Ilepuoanueckas cucrema
xumuyeckux aiemenToB . U. MennaeneeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMHA

[lepBbie MOMBITKY KIACCU(PHUKAIIUN XUMHUECKUX 3JIeMEHTOB. [IoHATHE O Tpymax CXOIHBIX 3JEMEHTORB (IIEIOYHBIC U
IIEIOYHO3EMENTbHBIE METaJUIbI, TaJOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yloT aM(oTepHbIe OKCHABI U
THUIPOKCH/IBL.

[Tepuonuueckuii 3axoH. [lepuonuyeckas cuctema xumuueckux 3meMeHToB . M. MenneneeBa. KopoTkonepuoanas u
JuHHOTIeproaHas Gopmel [leproauueckoit cuctembl xumudeckux aiemenToB JI. M. Menneneesa. [lepuossl U rpymibl.
DU3NYECKHUI CMBICIT TOPSIIKOBOTO HOMEPa, HOMEPOB IEPHO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX Aaep. M30Tomel. DnekTpoHbl. CTpoeHUE 3MEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX
20 xumuyeckux 3nemeHToB Ilepuoanueckoit cuctemsl . . MenaeneeBa. XapakTepUCTHKA XUMUYECKOTO BJIEMEHTA IO
ero nonoxenuto B [lepuonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH MU3MEHEHUS Pajinyca aTOMOB XUMUYECKHX IEMEHTOB, METANINYECKUX U HEMETAJUINYECKUX CBOMCTB
o TpynmnaM u nepuofam. 3Hadenue llepuonndeckoro 3akoHa u Ilepuoaudeckoil cHCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTHUs HayKH U npaktuku. [. 1. MenneneeB — yu€HbIN U rpaskJaHUH.

Xumuyeckas cBs3b. KoBaneHTHas (TIONSIpHAS U HETIONSIPHAS ) CBSI3b. DJIEKTPOOTPHUIIATENIEHOCTh XUMHUIECKHUX DIIEMEHTOB.
Honnas cBs3b.

Crenenb okucieHud. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. IlIporecchl OKHUCIEHUS U BOCCTAHOBJICHMSI.
OKUCIUATEIN U BOCCTAHOBUTEIIH.

XVUMUYECKHI JKCIIEPUMEHT: H3Y4YeHHE 00pasloB BEIIECTB METAUIOB M HEMETAJUIOB; B3aMMOEWCTBHE THIPOKCHIA
[IMHKAa C pacTBOpaMU KHCJIOT W INENO0Yei; MPOBENECHHE ONBITOB, MUIIOCTPUPYIOMINX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBHUTEJBHBIX peakuil (roOpeHre, peakliuy pa3ioKeHHsl, COSIUHEHNUS).

Me:xknpeaMeTHbIE CBSI3H

Peaﬂmaunﬂ MCKIIPEAMCETHBIX CBs3eH Opu U3y4YCHUH XHMMUHU B 8 kmacce OCYILICCTBIIACTCA YC€PE3 HUCIIOJIB30BAHNUC KaK
06IJ_II/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaKk H HOHHTHfI, ABJIAIONIUXCA CHUCTCMHBIMU JUIA OTACJIIBHBIX IMPEAMCETOB



€CTECCTBCHHO-HAYYHOI'O ITUKIJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC IMOHATHSA: HAYIHBIA (DAaKT, TUIIOTE3a, TCOPHS, 3aKOH, aHAIN3, CHHTE3, KIacCH(pUKAIIHS,
MEPHOANYHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOICTUPOBAHKE, U3MEPEHUE, MOICIIb, SIBIICHUE.

®dusnka: Marepus, aToM, DJICKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIHA, H30TOIBI, PaAHMOaKTHBHOCTH, MOJIEKYyJa,
ANIEKTPUYECKHIA 3apsl, BEIICCTBO, TN, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, ra3, (pU3nuecKrue BeIMUNHBI, CAMHHIIbI
HM3MEPEHHUsI, KOCMOC, IIIaHEeTHI, 3BE3/161, COMHILE.

Buonorust: porocunTes, neixanue, ouochepa.
I'eorpadus: atmochepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOIBI, MOJIE3HBIC HCKOMIAEMbIE, TOTUTUBO, BOJHBIC PECYPCHI.
9 KJIACC
BemmecTBO U XMMHYECKAS] PeAKIHS

[lepuoanueckuit 3akoH. Ilepuonuueckast cucrema xumudeckux asneMeHToB [I. M. MenpeneeBa. CTpoeHne aTOMOB.
3aKOHOMEPHOCTH B HM3MEHEHHMH CBOICTB XMMHMYECKHX JIEMEHTOB MEPBBIX TPEX IEPUOAOB, KalMs, KaIblMi M HX
COEAMHEHHH B COOTBETCTBUH C TIOJIOKEHUEM 3JIEMEHTOB B [leproandeckoil cucreme u CTpOEHHEM HX aTOMOB.

CrpoeHue BelecTBa: BUIbI XUMUYECKON CBSI3U. THIbI KPUCTAUIMUECKUX PELIETOK, 3aBUCMOCTb CBOMCTB BEIIECTBA OT
THIIA KPUCTAJUIMYECKON PEIIETKYU U BUJIA XUMUYECKON CBSA3H.

Knaccudukanms 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB (MEXIyHApOIHAS ¥ TPUBHATIbHAS). XMMUYECKHE CBOWCTBA
BEILECTB, OTHOCSIIMXCSA K Pa3jIM4YHbIM KJAacCaM HEOPraHWYECKUX COEAUHEHUH, T€HETHUYECKAsl CBS3b HEOPraHWYECKUX
BEILECTB.

Knaccudpukanys XuMUYECKUX peakuuil MO pa3iM4yHbIM IpU3HaKaM (10 YMCIy U COCTaBY YYAaCTBYIOUIMX B PEaKLUH
BEIIECTB, [0 TEIIOBOMY 3((ekTy, 0 MU3MEHEHHIO CTENEeHEH OKUCICHU XHUMHUUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH, IO
YUYacTHIO KaTalln3aTopa). DK30- U SHAOTEPMUYECKUE pEaKlui, TEPMOXUMUYECKIE YPaBHEHUS.

[onsiTHE 0 ckOpoCTH XUMHUUECKO peakuu. [ToHsTHE 00 00paTHMBIX U HEOOPATUMBIX XUMHUECKUX peakuusx. [lonsTue
0 TOMOTCHHBIX M T'€TE€POrCHHBIX peakuusx. [lonamue o xumuyeckom pasnogecuu. Paxmopsl, audiowue Ha CKOPOCHIb
XUMUYECKOU peakyuu U NOJI0ICEHUE XUMULECKO20 PABHOBECUS.

OKHCITUTETHHO-BOCCTAHOBUTEIILHBIC PEAKIINH, JICKTPOHHBIA OalaHC OKHCIMTEIbHO-BOCCTAHOBUTEILHON pEaKIIHH.
COCTaBHeHI/IC ypaBHeHI/II‘/'I OKHUCIUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKHI/Iﬁ C HUCIIOJIB30BAaHUEM MECTOJAa 3J1€KTpOHHOFO
OajaHca.

Teopust AMEKTPOTUTHUCSCKON JUCCOIUAIAN. OJIEKTPOIUTHI M HE 3JEKTpouThl. KaTtwoHbl, aHWOHBL. MexaHU3M
JUCCOIMAIINH BEIIECTB C Pa3UYHBIMU BHJIAMH XUMHUYECKOH cBsi3u. CrereHs aucconmanuu. CuibHbIe W clalble
AJEKTPOIIUTHL

Peaknmn moHHOTO OOMEHA. YCIOBHS TPOTEKaHHs peakluii MOHHOTO OOMEHa, TOJHBIE W COKpAIIEHHBIE WOHHEIC
ypaBHeHHUs1 peakiuii. CBOHCTBA KHCJIOT, OCHOBaHHMH M COJIGM B CBeTE NPEJACTABJICHUN 00 3JICKTPOJUTHYCCKON
muccoruanyy. KagecTBeHHbIE peakiiiy Ha HOHBL. [lonamue o eudponuse conell.

XUMHYECKHI DKCIIEPUMEHT: O3HAKOMIJIEHHE C MOJAEISIMH KPUCTALIMYECKHX PEIIETOK HEOPraHWYeCKUX BEIIECTB —
METAJUIOB M HeMeTasioB (rpadura W anMasa), CIOKHBIX BEHICCTB (XJIOpUAA HATPHs); HCCICIOBAHUE 3aBHCUMOCTH
CKOPOCTH XUMHUECKOW PEAKIIMH OT BO3JCUCTBHS Pa3INYHBIX (DAKTOPOB; MCCIIEA0BAHKE 3JICKTPOIIPOBOJHOCTH PACTBOPOB
BEIIECTB, POIIECcca AUCCOIUAIINY KHCIIOT, IIEJIOUeH U coJiel (BO3MOXKHO HCIIOIB30BaHHE BHICOMATEPHAJIOB); MPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIONIUX MPU3HAKH MPOTEKAHWs peakiuii HOHHOTO oOMeHa (0O0pa3oBaHUE OCalKa, BBIJACICHUE Ta3a,
00pa3oBaHKUE BOJIbI); OMBITOB, WJUTIOCTPUPYIOIIUX MPHUMEPhl OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX pPEaKiuid (ropeHue,
peaKIMy pa3ioKeHNsl, COCSTUHEHUS ); paclio3HABAaHHE HEOPTaHHMUYECKMX BEIIECTB C MOMOIIBI0 KAaYeCTBEHHBIX peaKkIiii Ha
WOHBI, PElICHNE DKCIIEPUMEHTAIILHBIX 3a71a4.

HeMeTanjabl 1 UX COeAMHEHHS

O6mias xapakTepucTrka ranoreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue n
(u3nueckue CBOMCTBA MPOCTHIX BEIECTB — TaJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha MpUMepe XJopa (B3auMOJEHCTBHE C
MeTajulaMH, HeMeTallaMd, Iuenodamu). XiopoBoaopon. ConsHas KHCIOTa, XMMHUYECKHE CBOWCTBA, MOJy4eHHE,
npuMeHeHue. JlelicTBre xJiopa M XJIOPOBOJOPOJa Ha OPraHW3M dYelloBeKa. BakHeline XJIOpUABl M MX HAXOXICHHE B
MIPHUPOJIE.

O6H_[aﬂ XapaKTCpHUCTHUKA DJICMCHTOB VIA-rpyr[nH. OcobeHHOCTH CTPOCHUA aTOMOB, XapaKTCPHBIC CTCIICHNU OKHCJICHUS.



CrpoeHue u (pU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJIA M CEPBI. AJUTOTPOITHBIE MOJAU(PHUKAIIMN KUCIOPOa
1 cepbl. XUMHUYECKHe CBoicTBa ceprl. CepoBomopo, CTpoeHHe, GU3NIECKUe U XUMHYECKHEe CBOMCTBA. OKCHIIBI Cephl Kak
MPEICTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCI0Ta, (U3HUECKUE M XUMHUYECKHUE CBOMCTBA (00IMe KaK MPeICTaBUTEIS
KJlacca KHUCJIOT W creruduieckre). XUMHUUECKUE PEaKIiH, JISKAIIUE B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOTyYeHHUs
cepHol kucnoThl. [Ipumenenne. Coau cepHO# KUCIIOTHI, Ka4eCTBEHHAS Peakiys Ha cyinbdar-noH. Haxoxkmenne cepsl u eé
COCIMHEHUM B MpHUpOAE. XUMHUUECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpelbl COCAMHEHUSIMH Cepbl (KUCIOTHBIC IOXKIH,
3arpsi3HEHHE BO3/LyXa U BOJOEMOB), CIIOCOOBI €ro MPeJOTBPAaICHHSI.

O6Hla§[ XapaKTCpHUCTHUKA DJICMCHTOB VA-rpynnLI. Ocobennoctu CTPOCHHA aTOMOB, XapaKTCPHBIC CTCIICHNU OKHCJICHUSA.

A3o0T, pacipocTpaHEeHHUE B IPUPOJIe, PU3NUECKHE U XUMUYECKUE CBOlcTBa. KpyroBopoT a3oTa B mpupoje. AMMHaK, ero
(m3nyecKkne W XMMHUYECKHE CBOICTBA, TMOdydeHWe W npuMeHeHrne. Comu aMMOHUS, MX (U3WYECKHE W XUMUYECKHUE
CBOICcTBa, MpuMeHeHrne. KadecTBeHHast peakiys Ha MOHBI aMMOHHA. A30THAs KHCIIOTa, €€ TMoJydeHue, (pu3uueckrue u
XMMHYCECKUE CBOMCTRA (0OIIHME KaK MPEICTaBUTENS KJlacca KUCIIOT U criennpuyeckue). Vcrnonb30BaHnue HUTPATOB U COJICH
aMMOHHS B KaUeCTBE MHHEPAIbHBIX yIOOpeHHH. XUMIUUECKOe 3arpsA3HEeHNE OKPYKaIoIIeH Cpeabl COeTUHEHUAMU a30Ta
(KUCIOTHBIE TOK/H, 3arpSI3HEHNE BO3/yXa, TOYBEI X BOJOEMOB).

®docdop, amrorporHble Moamdpukanuu ¢ocdopa, (GU3MUIECKHEe W XUMHUYECKHe CBoicTBa. Okcmnm ¢ocdopa™) u
¢dochopHast kucioTa, (PUINYCCKHE M XUMHUYECKHE CBOWCTBA, mNoiydeHue. lcmonb3oBanue QochaToB B KayecTBe
MUHEPATBHBIX YI00pEHUI.

O6mias xapakrepucTka 3eMeHTOB |V A-TPYIIIIEL. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTepHBIE CTETIEHN OKHCIICHUSL.

VYraepon, amioTponHble MOAWGUKAIMH, PACIPOCTPAaHEHUE B TMPHPoJE, (UIMUSCKHE W XHUMHUYECKHE CBOWCTBA.
Ancopomus. Kpyrosopot yriaepoaa B npupose. OKCHIsl yriaeposa, ux pu3ndeckie 1 XMMHIeCKUe CBOHCTBA, IeHCTBIE Ha
’KMBBIE OPTaHU3MBI, TOJydeHHE U IMPUMEHEHHE. DKOJOTMYecKHe MpOoONeMBl, CBs3aHHBIE ¢ okcuaom yriepoma(l'y);
THIIOTE3a TII00ANBHOTO MOTEIUICHUS KIMMaTa; MapHUKOBBIA d(¢deKT. YroibpHas KHCIOTa U e€ conu, uX (usndyeckue u
XMMUYECKHE CBOIWCTBa, IMONlydyeHWEe W MpuMeHeHue. KadecTBeHHass peakuusi Ha KapOOHAT-WOHBL Vcmoib3oBaHUE
KapOOHATOB B OBITY, METUIINHE, TPOMBIIUICHHOCTH U CETLCKOM X035 CTBE.

HepBOHa‘IaHLHBIe MIOHSATHS 00 OpPraHM4Y€CKUX BEUICCTBAX KaK O COCAMHCHUAX yIiI€poaa (MeTaH, OTaH, OTHUJICH, alICTUJICH,
9TaHOJI, TJIUIECPHH, YKCyCHas KI/ICHOTa). Hx cocmas u xumuueckoe cmpoerue. IlousiTie 0 OMOJIOTMYECKH BAKHBIX
BCIIECTBAX: XHUpaAX, 6em<ax, yrieBoaax — M UX POJIK B KHM3HU YCJIOBCKA. Mamepua/zbnoe eo0UHCMBO opeaHu4YecKux u
HeopeaHu4ecKux coeounenuil.

Kpemumuii, ero gusudeckne n XMMAYECKHUE CBOWCTBA, MOJMy4YeHHE U MpuMeHeHne. CoequHeHHsT KPEeMHHUS B MIPUPOJIE.
O6mue npexncraBnenus o6 okcupe kpemHUSA(I'Y) m xpemHneBoil kucimore. CHUIHMKATHI, WX HWCIIONB30BaHUE B OBITY,
MeJUIMHE, IPOMBIIUIEHHOCTH. Baoicneliuue cmpoumenvHble MAmepudansl. Kepamuka, Ccmekio, yemeHnm, OemoH,
ancene306emon. [Ipobnemvl 6€30nACHO20 UCNONL308AHUSL CIMPOUMETLHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUSHU.

XUMHYECKHI DKCIIEPUMEHT: M3yueHHe 00pa3lloB HEOPTaHUUECKMX BEIECTB, CBOHCTB COJISTHOM KHCIIOTHI, MPOBEICHHE
Ka4yeCTBEHHBIX PEAKLUI Ha XJIOPUI-MOHBI U HAOJII0JeHNE PU3HAKOB UX MPOTEKAaHMUs; OMBITHI, OTpasKaroIue GU3nIecKre
1 XUMHYECKHE CBOMCTBA raJIOTEHOB M MX COCTMHEHHUI (BO3MOXKHO MCIIONB30BAHUE BUAECOMATEPUAIOB); O3HAKOMIICHHE C
o0pa3iamMu XJIOpUAOB (TaTOTeHNUI0B); O3HAKOMIICHHE ¢ 00pa3IaMu cepbl U €€ COSMHEHUAMHU (BO3MOKHO UCIIOIb30BaHUE
BUAECOMATEPUANIOB); HAOIIOIEHHE MTpoliecca OOyTIMBaHUs caxapa Moj ACHCTBHEM KOHLIEHTPUPOBAHHON CEpPHOM KUCIIOTHI;
N3yYCHHE XUMHUUECKUX CBOMCTB pa30aBlIeHHON CEPHOM KHCIOTHI, IPOBEACHNE KaU€CTBEHHONW PEaKkUUHU Ha CyIb(PaT-uoH U
HaOJIIoIeHNe TpH3HaKa e€ MPOTeKaHMs; 03HAKOMIIEHHE ¢ (PU3MUECKUMH CBOHCTBAMHM a30Ta, (ocdopa u ux coeruHeHHH
(BO3MOXHO MCIIOJB30BaHKE BHIEOMATEPHAIIOB), 00pa3aMu a30THHIX U (POCHOPHBIX YIOOpEeHUH; oaydeHne, CoOnpanue,
pacro3HaBaHuE U M3YUYEHHE CBOMCTB aMMHaKa; MPOBEICHNE KaUECTBEHHBIX peakUWii Ha HOH aMMOHUS U ¢ocaT-uoH u
W3yUYeHHE TPU3HAKOB WX IMPOTEKAHWUS, B3aMMOJICHCTBHE KOHICHTPUPOBAHHON a30THOM KHCIOTHI C MeAbIO0 (BO3MOXKHO
UCIIONIb30BAaHUE BHU/IEOMATEPUAJIOB); HM3yueHHME MoJeiel KPHCTAUIMUECKHX PpemeéTok anmasa, rpadura, ¢ysiepeHa;
03HAaKOMJIEHHE C IIPOLIECCOM aJCOPOLMH PAaCTBOPEHHBIX BEIECTB aKTMBUPOBAHHBIM YIJIEM M YCTPOHCTBOM IPOTHUBOTa3a;
noJIy4eHue, coOupanue, paclio3HaBaHUE U M3yYeHHE CBOMCTB YIJIEKUCIIOTO T'a3a; MPOBeIeHNE KaYeCTBEHHbBIX PeakLuil Ha
KapOOHAaT- W CWJIMKAT-HOHBI M W3y4YCHHE TPHU3HAKOB MX IPOTEKAHHS;, O3HAKOMIICHHE C MPOAYKIMEH CHUIMKATHOU
MPOMBIIIJICHHOCTH; PEILIEHNE SKCIIEPUMEHTANIBHBIX 33a4 10 TeMe «BakHelilre HeMeTallulbl U UX COeTMHEHUSI.

MeTta/IbI M MX COeTHUHEHHS

OOmias xapakTepuCTHKa XMMHYECKHX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHMM WX NosiokeHHs B Ilepuonmueckoit
cucTeMe Xxumudeckux aeMeHToB . . MenneneeBa u ctpoeHns aromoB. CTpoeHHE METaIoOB. MeTannudeckas CBsI3b U
METAININYECKasd KpPUCTAIUIMYECKass pemeETKa. ONEKTPOXUMHUYECKUN psIl HanmpsHKEeHHH MeTawioB. Du3ndeckue W
XMMUYECKHE CBOMCTBA MeTayioB. OOmiue crocoObl MoirydyeHus: MeTauioB. IIoHsATHE 0 KOPPO3UM METaJIOB, OCHOBHBIE
CHoco0Bl 3alMUTHl UX OT Koppo3uu. CriaBbl (CTallb, YyryH, JIOPaIIOMHHHUM, OpoH3a) M MX NPUMEHEHHE B OBITY U
IIPOMBILUIEHHOCTH.



Illenounbie MeTasuibl: nonoxxenue B [lepuonnueckoit cucteme xumuueckux snemMenToB JI. 1. MenaeneeBa; cTpoeHue
WX aTOMOB; HaxOXJeHHe B mpuponae. Ou3nveckne U XMMHYECKHE CBOWMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUABI u
TUAPOKCUIBI HAaTpuUs U Kanus. [I[pruMeHeHre HIeOYHBIX METAJIIOB U UX COCTUHEHUM.

[lenouno3emMenbHbIE METAJIBI MATHUH U KaNbLMHA: onoxeHue B [leprogndeckoil cucreMe XUMUYECKUX 31eMEeHTOB 1.
W. MenzeneeBa; CTpoeHHE UX aTOMOB; HaXOXACHUE B Ipupoe. Puznueckue U XUMHUYECKUE CBOMCTBA MArHUS U KaJIbITHSL.
Baxneiimue coequHeHns Kanbus (OKCHII, THAPOKCHI, coin). JKECTKOCTH BOABI M CITIOCOOBI €€ YCTpaHeHHUS.

AmmoMmuHMIA: TIoNTOKeHHE B [leproamdeckoi cucteMe XuMudeckux 3ieMeHToB JI. Y. MeHmeneeBa; cTpoeHHE aTOMa;
Hax0XJIeHUE B pupoae. Pu3nyeckue u XMMUYECKUE CBOMCTBA AMFOMUHKS. AM(POTEPHBIC CBONCTBA OKCHJIA U TUAPOKCHIIA
AITIOMUHUSA.

Keneszo: monoxenue B Ilepmonmueckoit cucteme xumuueckux snementoB [[. 1. MenneneeBa; cTpoeHue aroma;
HaxoXJeHHEe B mpupone. Ou3ndeckne W XUMHUYECKHE CBOMCTBA Jkeie3a. OKcHubl, THAPOKCHAB U comn kene3a(ll) u
xene3a(lll), ux cocta, CBOWCTBA U MOyICHHUE.

XVUMHUYECKHA JKCIEPUMEHT: O3HAKOMIIEHHE C 00pa3llaMid METaUIOB W CIUIABOB, MX (PU3NYECKHIMH CBOWCTBAMU;
W3yYeHHE pe3yJbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIONb30BaHHUE BHACOMATEPUANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHAA KalblMd W HATpUS C BOJOH (BO3MOMKHO HCIOJIB30BaHHE BHICOMATEPHAJIOB); HCCIIEJOBAHHE
CBOMCTB JKECTKOI BOMBI; MpoIlecca TOPEHHUS >Kene3a B KHCIoponae (BO3MOXKHO HCIONB30BAHHE BHIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHMUS KAYECTBEHHBIX PEaKMii Ha HOHBI (MarHus, Kajablys, ATFOMUHASA, IWHKA, xerne3a(l]) u xenesa(lll),
meau(I1)); HabmogeHue U OMUCaHUE MPOLECCOB OKPAIIMBaHUs [IAMEHH MOHAMH HATpUS, Kajdus U KalbIHs (BO3MOXKHO
WCTIONB30BaHNE BUACOMATEPHAIIOB); UCCIIeIOBaHNE aM()OTEPHBIX CBOMCTB THAPOKCHIA AMIOMHHUS U THAPOKCHIA IIMHKA;
pelIeHne SKCTIEpUMEHTAIBHBIX 33]1a4 10 TeMe «BakHeHIne MeTaTbl U X COSIMHEHUSY.

XuMus 4 OKpy:Kawuas cpeaa

HoBble marepuanel u TexHojoruu. BemecTBa 1 MaTepuasbl B MOBCEAHEBHOW XHU3HM YEJIOBEKa. XHMHUS U 370POBBE.
BezonacHoe mcnonp30BaHME BEUIECTB M XMMUYECKUX peakuui B ObITy. IlepBas moMolns MpH XMMHUYECKUX OXKOTax H
oTpaBieHusAX. OCHOBBI 3KOJOTMYECKOM TpaMOTHOCTH. XMMHUYECKOE 3arpsi3HEHHE OKpYy’Karolled cpeapl (mpeaeibHas
noryctuMasi KoHrenTpanus Bemiects — [1J[K). Pors XxuMuu B pelieHnn 3KOJIOTHYECKUX MPOOIIEM.

[IpupoHbIE HICTOYHUKH YTIIEBOJAOPOAOB (YTOJb, IPUPOIHBINA ra3, HE(PTH), MPOITYKTH UX MTEPepabOTKH, UX POIIb B OBITY
Y TIPOMBIIIUICHHOCTH.

XUMHYECKUH IKCTIEPUMEHT: N3y4eHHE 00pa3Li0B MAaTEPHAaJIOB (CTEKIIO, CIUIaBbl METAIJIIOB, IIOJIMMEPHBIC MAaTEPHAIIbI).
MexnpeaMeTHble CBSI3U

PeaJII/IBaI_II/IH MCKIIPEAMCETHBIX CBsI3eH npu U3y4YCHUH XHMUH B 9 knacce OCYIHICCTBIIACTCA YC€PE3 HUCIIOJIB30BAHNUEC KaK
06HII/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaKk H HOHHTHﬁ, ABJIAIOMIUXCA CHUCTEMHBIMHU I OTACJIBHBIX IIPEIAMETOB
€CTCCTBCHHO-HAYYHOTI'O IIUKIJIA.

OO01ue ecTeCTBEHHO-HAYYHbBIC TIOHATHS: HAY4HbIM (DaKT, TUIOTE3a, 3aKOH, TCOPHsl, aHAJIU3, CHHTE3, KJIacCU(pUKaIus,
MEPHOANYHOCTh, HAONIOJIEHUE, HKCIIEPUMEHT, MOJCIVPOBAHHE, U3MEPEHHE, MOJENb, SBIEHHE, MapHUKOBBIA 3(QeKT,
TEXHOJIOTHSI, MaTEPUAJIbL.

dusuka: Marepus, aTroM, 3JIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHWA, H30TONbBI, PaJHOAKTHBHOCTH, MOJEKYJa,
ANEKTPUUECKHIA 3apsiji, IPOBOHUKH, ITOJIYIIPOBOIHUKH, TUIICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE
COCTOSIHME BEIEeCTBAa, Ta3, PacTBOp, PACTBOPHMOCTh, KPHCTAIUTMYECKas PpEMETKa, CIUIABbl, (PU3NYECKHE BEINYHHEI,
€IMHULIBI N3MEPEHMSI, KOCMIYECKOE NMMPOCTPAHCTBO, TUIAHETHI, 3BE311b1, COHIIE.

buonorust:  gorocunres, apixanue, Ouocepa, IKOCHCTEMAa, MHHEPAIbHBIE YOOOpPEHHs, MHKPO3JIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaAIIbl, TOPHBIE TTOPOJBI, MOJIE3HBIE UCKOTIAEMEBIE, TOTUINBO, BOJJHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O NPEJIMETA «XUMHUS» HA YPOBHE
OCHOBHOI'O OBLIETI'O OBPA30OBAHUA

I/I3yqu1/Ie XHMHH B OCHOBHOM IIIKOJIC HarpaBJICHO Ha TOCTHXXCHHUC O6yanOH_II/IMI/IC$I JIMYHOCTHBIX, METAIIPEAMCTHBIX 1
MNPCAMCTHBIX PE3YJIbTATOB OCBOCHUA yqe6Horo npeameTa.

JIMYHOCTHBIE pe3yabTaThI

JIn4HOCTHEIC Ppe3yabTaThl OCBOCHHA HPOrpaMMbl OCHOBHOI'O 06]].[61“0 06pa3OBaHI/I$I JOCTUTAaOTCA B XOJ€ O6y‘{€HI/I$I
XUMHUHN B C€IUHCTBEC y'{C6H0ﬁ M BOCIIUTATEIbHOM JACATCIBHOCTHU OpFaHI/IBaL[I/II/I B COOTBCTCTBUU C TpaJUIIMOHHBIMH



POCCHHCKHMH COIIMOKYJIBTYPHBIMA W TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, MPHUHATHIMH B OOIIECTBE MpaBWIAMU U
HOpPMAaMH TIOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHUS M COITUATU3AIN 00YIAIOIITHXCSL.

JImdaHOCTHBIE pe3ynbTaThl OTPAKAIOT CPOPMHUPOBAHHOCTD, B TOM YHCIIE B YACTH:

Hampuomuttecxoeo eocnumanun

1) HeHHOCTHOrO OTHOMICHHS K OTEYECTBEHHOMY KyJIbTYPHOMY, HCTOPHUECKOMY M HAYYHOMY HACIEIMIO, TOHHMAHHS
3HAYCHUS] XUMHYCCKON HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAAETh JTOCTOBEPHON MH(pOPMAIIUEH O
MEPEZOBBIX TOCTIKEHUSIX H OTKPBITUSIX MUPOBOM U OTEUECCTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOWCTBE MUpPa U OOILECTRA;

I'pasricoanckozo eocnumanus

2) MIPEACTABICHUS O COLIMATBLHBIX HOPMaX U MPaBUIaX MEKINYHOCTHBIX OTHOIICHUN B KOJUIEKTUBE, KOMMYHUKATHBHON
KOMIIETEHTHOCTH B OOIIECTBEHHO ITOJIE3HOH, YIeOHO-HNCCIIeIOBATEIHCKOW, TBOPUECKOW U IPYTHX BUIAX JESATEIHHOCTH;
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW MAESTEIHHOCTH TIPW BBHIMIOJTHEHWH Y4YeOHBIX, MO3HABATEIBHBIX 3ajad,
BBITIOJTHCHUY XHMUYECKUX JKCICPUMEHTOB, CO3J@HUM YYCOHBIX IPOEKTOB, CTPEMJICHHS K B3aUMOIIOHMMAHUIO U
B3aMMOIIOMOIIIX B MPOIIECCE ITON Yy4eOHOU NEATENbHOCTH; TOTOBHOCTH OIICHUWBATh CBOE MOBEACHHUE W MOCTYIKU CBOMX
TOBapHUIIEH C TO3UIIMHA HPAaBCTBEHHBIX M MTPABOBBIX HOPM C YUETOM OCO3HAHUS TIOCIEICTBHI ITOCTYIIKOB;

llenuocmu HAY4YHO020 NRO3HAHUA

3) MHPOBO33PEHUYECKHUX TPEACTABICHUI O BEIIECTBE M XUMHUYECKOH peakiuh, COOTBETCTBYIOLIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKHU M COCTABIIAIOIINX OCHOBY JUI MOHMMAHUA CYIIHOCTH HayYHOW KapTHHBI MHUpPA; MPECTaBICHUIH
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NMPHUPOIBI, B3AUMOCBA3SIX YEIOBEKa C MPUPOAHOHW Cpelod, O POIU XMMHUHU B
MO3HAHUM ITHX 3aKOHOMEPHOCTEH];

4) MO3HaBaTEJIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha MOJYYSHHE HOBBIX 3HAHHM 110 XUMHH, HCOOXOIUMBIX JJI1 O0bSICHEHUS
Ha0JII0/TAEMBIX MPOLIECCOB U SIBJICHUN;

5) MMO3HABATENFHOM, MHPOPMAIMOHHON W YUTATENbCKON KyIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOATEIHHON pabOTHI C
y4eOHBIMU TEKCTaMHU, CIPABOYHOW JIUTEPATypOH, JOCTYNMHBIMA TEXHUYCCKHMMH CpPEICTBAMH HMH(OPMAIMOHHBIX
TEXHOJIOTH;

6) WHTepeca K OOy4YEHWIO W IIO3HAHWIO, JIFOO03HATENFHOCTH, TOTOBHOCTH M CHOCOOHOCTH K CaM00Opa3OBaHHMIO,
MPOEKTHON M HCCIENOBATENbCKONW AEATENILHOCTH, K OCO3HAHHOMY BbIOOpDY HamNpaBJICHHOCTH M YPOBHS OOydueHHs B
JlaJIbHEHIIIEM;

Dopmuposanus Kyibmypsl 300p06bs

7) OCO3HAHMS LIEHHOCTH YKM3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAaHOBKM Ha 3JIOPOBBII 00pa3
’KM3HHU, OCO3HAHUS TOCIEICTBUI M HENPUSATHS BPEIHBIX NPHUBBIUCK (YIOTPEOJICHHS ANKOTOJsl, HAPKOTUKOB, KypeHUs),
HEOOXOIMMOCTH COOJIOICHHSI TIPaBHII O€30MaCHOCTH MPH O0PalICeHUH C XMMUYECKUMH BEIIECTBAMU B OBITY W peallbHON
KU3HH;

Tpyooeozo éocnumanus

8) WHTEpeca K NMPAKTUYECKOMY M3YyUeHHIO Ipodeccuil u TpyAa pa3iuyHOIo poja, YBaKEHHE K TPYLYy M pe3ysibTaraM
TPYAOBOH JESTENbHOCTH, B TOM YHMCIIE HA OCHOBE NPUMEHEHHs MPEIMETHBIX 3HAHWH 10 XUMHH, OCO3HAHHOI'O BbIOOpa
WH/IMBUIyaJbHON TPaeKTOPUH MPOJIOIDKEHUSI 00pa30BaHus C YYETOM JTMYHOCTHBIX UHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH; ycnemHol npodecCHOHAIBHON JESITebHOCTH U Pa3BUTUSL HEOOXOIMMBIX
YMEHUI; TOTOBHOCTb aJIallTUPOBATHCS B MPO(ECCHOHANBHOM CPEAE;

IKonozuueckozo 60CRUMAanUA

9) OKOJIOTHUYCCKHN uenec006pa3H0ro OTHOLICHUA K IMpUPOAC KaK HUCTOYHHUKY IKWU3HHU Ha 3eMne, OCHOBe €€
CyImI€CTBOBaHUsA, TIMOHHMAaHUA LEHHOCTU 3J0pPOBOIro M 0€e3011aCHOTO o6pa3a KN3HHW, OTBCTCTBCHHOI'O OTHOIICHHUA K
CO6CTBCHHOMy (bHBH‘leCKOMy U TICUXUYCCKOMY 3J0pPOBbBIO, OCO3HAHHA HCHHOCTHU CO6J'IIO)1€HI/I$[ ImpaBUJI 0e30IMacHOro
MOBCICHUA ITPU pa60Te C BCHICCTBAMH, a4 TAKXKC B CUTyallUAX, YTPOKAOIIUX 3T0POBBIO U JKU3HU J'II-O}.ICﬁ;

10) CIIOCOOHOCTH IIPUMCHATL 3HAaHUWA, IOJYy4YaceMbIC IIPpU HU3YUCHUM XUMHH, A PEIICHUA 3a4ad, CBA3AHHBIX C
0pr>{<a10meﬁ HpHpOI[HOfI Cpe}lOﬁ, MOBBIIICHUA YPOBHA JKOJIOTHYECKOM KYJbTYpPbI, OCO3HAHUS ria00aIbEHOr0 XapakTepa
OKOJOTHUYCCKUX HpO6HCM n HYTeﬁ HUX pCHICHUS MOCPEACTBOM METOAOB XUMHU;



11) OKOJIOTUYCCKOro MBbBINUIJICHUA, YMCHHA PYKOBOACTBOBATHCA HM B HO3HaBaT€HBHOfI, KOMMYHHKaTHBHOﬁ nu
COHHaHLHOﬁ MIPAKTHUKEC.

MeTtanpeaMeTHBbIE pe3yabTaThI

B coctaBe MeTanpeaMeTHBIX Pe3yJIbTATOB BBIAEISIOT 3HAUYMMEBIE ISl POPMUPOBAHUS MHUPOBO33PEHHUS OOIICHAYYHBIE
MOHATHS (3aKOH, TEOPHS, MPUHIUII, TUTIOTe3a, PaKT, CUCTEMAa, MPOLECC, SKCIEPHUMEHT U JIp.), KOTOPhIE HCIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX TPEAMETaX W MO3BOJSIOT Ha OCHOBE 3HAHWH W3 3TUX MPEAMETOB (OPMHPOBATH
MpeACTaBiIeHUEe O LEJIOCTHOW HAyYHOH KapTHHE MHUpa, WM YHUBEpCalbHblE Y4eOHble ACHCTBHA (IIO3HABATEIbHEIC,
KOMMYHHKAaTUBHBIE, DPETYIATUBHBIE), KOTOpbIE OOecTeYnBaloT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIBHOMY
TUIAHUPOBAHUIO U OCYIIECTBIICHUIO yUeOHOH IeATEbHOCTH.

MeranpeaMeTHbIE pe3yNbTaThl OCBOCHHS O0pa3oBaTeNlbHOM TMPOTpaMMBI IO XHWMHH OTPAKalOT OBJAJICHUE
YHUBEPCATHHBIMH ITO3HABATEIbHBIMH JEHCTBUAMH, B TOM YHCIIE:

ba3zoevimu nozuueckumu oeiicmeuamu

1) YMEHHUEM UCIOJIB30BaTh MPUEMBI JIOTHUECKOT'0 MBIIICHHUS ITPU OCBOCHUH 3HAHUN: PACKPBIBATH CMBICT XUMHUUYECKHUX
MOHATHUN (BBIACIATh MX XapaKTePHbIC MPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JAPYTUMHU MOHATHSIMH), UCIIOJIL30BATh
MOHATHSA 11 OOBSICHEHHS OTHENBbHBIX (DaKTOB WM SIBJICHHIA; BHIOMpATh OCHOBAaHUS W KPUTEPUU IS KIIaCCU(PUKAITUU
XUMHYCCKUX BEIIECTB M XUMHYCCKHX PEaKIMH; yCTAHABIMBATH MPUYUHHO-CICJCTBCHHBIC CBI3U MEXIY OOBEKTaMHU
W3YYCHUS; CTPOMTH JIOTHYSCKUE PACCYXICHUS (MHIAYKTUBHBIC, ACIYyKTHBHBIC, 10 AaHAJOTHH); JCJaTh BBIBOJIBI M
3aKJTIOYEHUS;

2) YMEHHEM IPHUMEHATh B TMpolecce IO3HAHUS TMOHATHS (IIpeIMEeTHBIE W METalpeIMETHbIE), CHUMBOJIMYECKUE
(3HaKOBbIC) MOJENH, HWCIOJb3yeMble B XHUMHH, IPEoOpa3OBbIBATH MIUPOKO NPUMEHSEMBbIE B XHUMHH MOJCIbHBIC
MPEICTABICHUS — XUMHUUYECKUI 3HaK (CHMBOJI 2JIEMEHTA), XUMUYecKasl (popMysa ¥ ypaBHEHHE XUMUYIECKON peakiuy —
IIPU PELICHUH Y4eOHO-II03HABATEIIBHBIX 3a/1a4; ¢ YIETOM 3THX MOAEIbHBIX IPEACTaBICHUN BRIABISITh U XapaKTEPU30BaTh
CYIIECTBEHHbIC MPU3HAKH M3y4aeMbIX OOBEKTOB — XMMUYECKHX BEIICCTB W XUMHUYECKHX PEaKIHi; BBISBISATH OOLIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIIEICTBEHHBIEC CBS3U U MPOTHUBOPEUHS B M3y4aeMBIX IpoIleccax U SBICHMSX; MpearaTh
KPUTEPUU IJIS1 BBIABICHUS 3TUX 3aKOHOMEPHOCTEH M MPOTHBOPEYMH; CAMOCTOATENBHO BBIOHMPATH CIIOCOO pelIeHHUs
yueOHOW 3afauM (CpaBHMBAaTh HECKOJBKO BAapHAHTOB pELICHUS, BBHIOMPATh HauOoOJee TMOAXOMSIINA C Y4ETOM
CaMOCTOSITEIIHHO BBIJICTIEHHBIX KPUTEPHEB);

Bazosvimu uccneoosamenbckumu 0eiucCmeuimu

1) YMCHHEM HCIIOJIB30BAThH MMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IIO3HAHUS, 4 TAKIKC B KaUCCTBC OCHOBBI
JJIA (I)OpMI/IpOBaHI/IH THUIIOTE3bI 1O MPOBEPKE MPABUIIBHOCTH BBICKA3bIBACMBIX CY)K,Z[GHI/II‘/JI;

2) npuoOpeTeHre OIbITa MO TUIAHMPOBAHHUIO, OPTaHW3AIMK U TPOBEJCHUI0 YYCHHYECKUX JKCIEPUMEHTOB: YMEHUE
HaOJII0aTh 32 XO/I0M IIPOIIeCcca, CAMOCTOSATENBHO IPOTHO3UPOBATH €T0 Pe3yNbTar, (POpMyIHPOBaThH 000OIIECHNS U BBIBOIbI
0 pe3yJIbTaTaM NPOBEAEHHOTO OIIBITA, CCIICAOBAHMUS, COCTABIATH OTUYET O MPOJETaHHON padoTe;

Pabomoii ¢ unghopmayueii

3) YMEHHEM BBIOMPATh, AaHATU3UPOBATH U HHTEPIPETUPOBATH HH(OPMAIIMIO PA3IMYHBIX BUIOB M (JOPM MPEICTABIICHNS,
MOJTy4aeMyI0 U3 pa3HBbIX HICTOYHUKOB (HAYYHO-TIONMYJISIpHAst TUTEpaTypa XUMHUUECKOTO COJIepKaHus, CIIPABOYHBIE TOCOOUS,
pecypcsl HTEpHETA); KPUTHUECKH OLICHUBATh NPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIHIO;

4) YMEHHEM NPUMEHATh pa3jMyYHbIe METOIBI M 3alPOChI IPU MOUCKE M 0TOOpe MH(GOPMAIUU U COOTBETCTBYOIIUX
JTAaHHBIX, HEOOXOUMBIX JIJIsl BHITIOJTHEHHS YYEOHBIX U MO3HABATEIBHBIX 3a/1a4 ONPEACIEHHOT0 THITA; TPUOOPETEHUE OIbITa
B 00/1acTH HCIIOJb30BaHUS HH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHMH, OBJaJCHUE KYJIbTYpOH aKTHBHOTO
WCTIONIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CHUCTEM; CaMOCTOSATEIBHO BBEIOMpATh ONTUMAIBHYIO (DOpMy Mpe/CTaBICHUS
nHGOPMAIIUHU U WILTIOCTPUPOBATH PEIIaeMbIe 33/Ia4i HECJIOKHBIMH CXeMaMHu, TuarpaMMaMH, ApyrumMu popmMamu rpapuxu
W UX KOMOMHAIIUSMU;

5) YMCHHEM UCIIOJIB30BATh U AHAJIM3UPOBATH B IIPOLECCE y‘-IC6HOfI n HCCHC}:[OBaTCHLCKOfI JACATCIBHOCTHU I/IH(i)OpMaL[I/II-O
O BJIMAHUHA NPOMBINUIICHHOCTH, CEJIBCKOI'O XO35HCTBA U TpaHCIIOpTa Ha COCTOSAHUC 0pr>1<a}0mef/'1 HpHpO}.‘[HOﬁ Cpeabl;

Ynueepcaﬂbnbmu KOMMYHUKAMUGHbIMU oelicmeuamu

6) YMEHHUEM 33/1aBaTh BOIIPOCHI (B X0JI€ TUAJIOTa H/HITH IMCKYCCHH) IO CYIECTBY 00CYXIaeMOi TeMbI, (HOpMYITHPOBATH
CBOM IPEI0KEHHSI OTHOCUTEIBHO BBIMOJIHEHUS NPEAJIOKEHHON 3a1aun;



7) HpI/I06peTeHI/I€ OIbITa TPE3CHTALIUHN PE3YJIbTATOB BBINTOJIHCHHUA XUMHUYCCKOI'O SKCTICPUMEHTA (na60paTopHor O OIIbITA,
na60paTopH0171 pa60TBI 110 UCCIICIJOBAHUIO CBOIICTB BCIICCTB, y‘{€6HOI‘O HpOGKTa);

8) 3aWHTEPECOBAHHOCTh B COBMECTHOM CO CBEpCTHUKAMH ITO3HABATEIBHONW U UCCIIEIOBATEIBLCKOM JIEATEIBHOCTH TIPH
peIeHNN BO3HUKAIOIIMX MPOOIeM Ha OCHOBE yduéTa OONTUX MHTEPECOB M COTJIACOBAHUS IMO3HMIMKA (0OCYXICHHSI, 0OMEH
MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS COBMECTHBIX JICHCTBUH, ONpE/ICICHUE KPUTEPUEB 10 OICHKE KavyecTBa
BBITIOJTHEHHOH paboThI U JIp.);

Yuuesepcanvuvimu pezynamuenvimu oeiicmeuamu

9) YMEHHEM CaMOCTOSITEITLHO OTPEACISITh U ACATEILHOCTH, INIAHUPOBATh, OCYIIECTBIIAThH, KOHTPOJIUPOBATH U MPH
HE00XOMMOCTH KOPPEKTUPOBATH CBOIO JEATENFHOCTD, BRIOMpAaTh Hanbosee 3(h(peKTHBHBIE CIIOCOOBI pelIeHHs yIeOHBIX U
MO3HABATEIBHBIX 3aj[a4, CAaMOCTOSTEIBHO COCTaBJIATh WU KOPPEKTHUPOBATh MPEIJIOKCHHBIA aJITOPUTM IEHCTBUHA MPU
BBITTOJTHEHHUH 33J]aHUH C YIETOM MOJYICHHUS HOBBIX 3HAHHH 00 N3ydaeMbIX 00hEKTaX — BEIIECTBAX U PEAKIIUIX; OIICHUBATD
COOTBETCTBHE TIOJTYUCHHOTO Pe3yiIbTaTa 3assBICHHOM 1IN,

10) YMEHHEM HUCTOIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpeJIaracMble B YCIOBUH 33JaHUH.
IIpenmeTHBIE pe3yabTAThI

B cocTaBe npeMeTHBIX pe3yabTaTOB MO0 OCBOCHHUIO 0053aTEIBHOTO COJIEPIKAHUS, YCTAHOBICHHOTO TAHHOW TIPUMEPHOHN
pabodyeil MpOrpaMMOii, BBIJICISIFOT: OCBOCHHBIC OOYYAIONUMHCS HAyYHbIC 3HAHHS, YMCHHUS M CIIOCOOBI JICHCTBHIA,
cnenuuuecKkue IS TPEAMETHOW O0NacTH «XWUMUS», BUIBI JACATEIHHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETaIly, MPeo0pa30BaHUIO ¥ IPIMEHEHHUIO B PAa3IMYHBIX YUYEeOHBIX U HOBBIX CHUTYAIHIX.

[IpenveTHbIe pe3ynbTaThl MPEACTABICHBI MO ToJaM OOYYEHHS U OTPaxaroT C(HOPMHUPOBAHHOCTh Y OOYYArOMIMXCS
CIEAYIOUIUX YMEHUI:

8 KJIACC

1) PACKpbI8amsb CMbLC/I OCHOBHBIX XUMUYECKUX MOHATUN: aTOM, MOJIEKYJIa, XUMUYECKUN DJIIEMEHT, IIPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, CMeCh (OIHOpPOMHAS W HEOJHOPOJHAs), BaJ€HTHOCTh, OTHOCHTENFHAS aTOMHAs W MOJEKYIISIpHAs
Macca, KOJHYECTBO BEIIeCTBa, MOJIb, MOJIAPHA Macca, MacCoBasl IOJISI XHMHYECKOTO AIIEMEHTA B COeTMHEHUH, MOJISIPHBIT
00BEM, OKCHJ, KHCJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPHIATEIBHOCTh, CTCIICHb OKHUCICHHS, XMMHYECKas pPeaKIus,
KJIACCU(UKAIIS PEaKINii: peaKIInA COSAMHEHUS, PEaKINH PA3IOKEHNUs, PEaKIiH 3aMeIIeHNUs, peakiun oOMeHa, IK30- U
SHIOTEPMUYECKHIE PEaKIHy; TeruioBor 3(dexT peakmmu; sSApo aToMa, dJIEKTPOHHBIN CIOW aroma, aTOMHasi OpOWTAalb,
paguyc aroma, XUMUYECKas CBS3b, MOJSPHAs U HEMOJsApHAs KOBaJCHTHAs CBS3b, HOHHAS CBS3b, MOH, KATHOH, aHHOH,
pacTBOp, MaccoBast JI0JIs BEIeCTBA (MIPOIICHTHAS KOHIICHTPAIIUS) B PACTBOPE;

2) wunocmpupoeanb B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX TTOHSITUH (CM. II. 1) U NPUMCHATL 3THU IMOHATHUA IIPU
OIIMCaHMH BCIICCTB U UX npeBpameHm‘/'I;

3) UCNOMb306aMb XUMUUECKYIO0 CHUMBOJIMKY JUIS COCTABIICHUSI (JOPMYJT BEIIECTB U YPaBHEHHH XUMHUECKUX PEaKIIHii;

4) onpedenams BaJEHTHOCTb aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX; CTENEHb OKUCICHHS 3JEMEHTOB B
OMHApHBIX COEIUHEHUSX; MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEAMHEHMH 1o ¢opMmyliaMm; BHL
XUMHYECKOM CBA3M (KOBaJIEHTHAs U MOHHASA) B HEOPTaHUUECKUX COENNHEHUSX;

5) packpwisams cmuvica [lepuoandeckoro 3akona /I, Y. MenneneeBa: JeMOHCTPHPOBATH TOHUMAaHHE MEPUOINICCKON
3aBUCHMOCTH CBOWCTB XMMHUYECKHX 3JIEMEHTOB OT HX MOJI0KeHHs B [leprnoandeckoit cucteMe; 3aKkOHOB COXPaHEHHST MacChl
BEILIECTB, MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO Y4EHHs, 3aKOHAa ABOTapo; Onucwléams u Xapakmepuzoeambs
Tabnmunyto Gopmy [lepuoamueckoli cMCTEMBbI XUMHUYECKHX SJIEMEHTOB: Pa3lidyuaTh MOHSATHS «TJaBHas moarpymma (A-
rpymnna)» u «nobounas noarpynna (b-rpymnma)», mansie ¥ OONbIINE MEPHOMABL;, COOMHOCUMb 0003HAUEHHS, KOTOpbIE
umerorcs B Tabmuue «llepmogmueckas cucrema xumuueckux 3ieMmeHToB /JI. WM. MengeneeBa» ¢ YHCIOBBIMHU
XapaKkTepUCTUKAaMH CTPOCHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsij sijpa, oOllee YUCIO 3JEKTPOHOB U
pacrpefesieHle UX 10 3JEKTPOHHBIM CII0SIM);

6) Kraccuguyuposams XUMUYECKHE 3JEMEHTHI, HEOPTaHWYECKHE BEIECTBAa, XUMUYECKHE peakiuu (10 YHuCIy |
COCTaBY yYaCTBYIOIINX B PEAKITUH BEMIECTB, 10 TETUIOBOMY 3P HEKTY);

7) xapakmepuzoeambov (Ol’lquZG(lWlb) O6H_[I/IC XHMHYECKHE CBOMCTBA BCIICCTB PA3JIMYHBIX KJIIACCOB, NOATBEPKAAA
OIMMCAaHNUC NPpUMEPAMU MOJICKYJIAPHBIX ypaBHeHHfI COOTBCTCTBYIOIIUX XUMUYCCKUX peaKHHﬁ;

8) npocHo3upoeanib CBOMCTBA BCHIECCTB B 3aBUCHUMOCTHU OT UX Ka4YC€CTBCHHOI'O COCTaBa, BO3MOXHOCTU IPOTCKAHUA



XUMHYECKUX MTPEBPAIICHUN B Pa3TUYHBIX yCIOBHSIX;

9) sbiuucamy 0THOCHTETBHYIO MOTIEKYIAPHYEO H MOISPHYIO MACCHI BEILIECTB; MACCOBYIO I0JII0 XHMUUECKOIO SIeMEHTa
mo (GhopMmyse COCAMHEHHs, MACCOBYIO JIOJIO BEIIECTBA B PAcTBOPE; MPOBOAUTH PacUEThl MO YPABHCHUIO XUMHUCCKON
peakiuu;

10) npuMeHssmb OCHOBHBIC OTEPAIMU MBICIHUTEILHON NEATEIbHOCTH — aHaJ W3 U CHHTE3, CpaBHEHHUE, 0000IIeHNE,
CUCTEMAaTHU3aINIO0, KIIACCU(DHUKAIUIO, BBISIBICHHE PUYHMHHO-CIICICTBEHHBIX CBS3CH — JIJIsl M3YUYCHUS CBOWCTB BEIIECTB U
XUMHUYCCKUX PEaKIUli; eCTECTBCHHO-HAYyYHBIC METOJIbI TO3HAHUS — HAOJIOJCHUE, W3MEpPEHHE, MOJICIMPOBAHME,
AKCIIEPUMEHT (peaTbHbIN 1 MBICIICHHBIH );

11) credosamyp TIpaBUIIaM TOJIb30BAHUS XMMHUYCCKOW MTOCYION U JIAOOPaTOPHBIM 00OPYJIOBaHHUEM, a TAaKXKe MPaBHIaM
oOpallieH!s ¢ BEUIECTBAMH B COOTBETCTBUM C WHCTPYKITUSMH I10 BBITOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKUX OTIBITOB IO
MOJTyYeHHUIO ¥ COOMPaHUIO ra3000pa3HBIX BEMIECTB (BOAOPOAA U KHCIOPO/a), IPUTOTOBIECHHIO PACTBOPOB C ONPeIeIEHHON
MaccOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA; IAHUPOBATH U MPOBOJIUTh XUMHUYECKHE SKCIICPUMEHTHI 110 PACTIO3HABAHUIO
PAcTBOPOB MIENIOYEH M KHCIIOT C IIOMOIIbI0 HHIUKATOPOB (JTJaKMYC, PEHON(TATICHH, METHIIOPAHXK U JIP.).

9 KJIACC

1) PACKpLIBAMb CMbIC/I OCHOBHBIX XUMHUUECKUX ITOHATHI: XUMUUECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH,
MIPOCTOE BELIECTBO, CJIOKHOE BEILECTBO, BAJEHTHOCTb, JIEKTPOOTPULATEIBHOCTh, CTEHCHb OKHCICHUS, XUMHUYECKas
peakims, XWMHUYECKas CBS3b, TEIJIOBOM A(PQEKT peakiuu, MOJb, MOJSPHBIA 00BEM, pACTBOP; JIIEKTPOIUTEHI,
HERJIEKTPOJIUTHI, 3JEKTPOIUTHYECKas AUCCOIMALNSA, peaKIud MOHHOTO 0OMEeHa, KaTajlu3aTop, XUMHUUECKOe paBHOBECHE,
o0paTUMble M HEOOpaTHMBbIE PEaKLHUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKLUH, OKHCINTENb, BOCCTAHOBHUTEINb,
OKHCJICHUE M BOCCTAHOBJICHUE, aJUIOTPOIHs], aM(pOTEepPHOCTb, XUMUYECKas CBA3b (KOBAJICHTHAs, HOHHASI, METAJNINYECKasl),
KpUCTAJUTMYECKasi peméTka, KOppo3Hus METAJIOB, CIIJIaBbl; CKOPOCTh XMMHMYECKOW pPEaKIMH, MPEeAeTIbHO JOMyCTUMast
koHuentparus (I111K) Bemectna;

2) UTIOCMPUPO8AMb B3aUMOCBS3b OCHOBHBIX XHMHMYECKMX MOHATUH (CM. H. 1) M HOPUMEHATH 3TU MOHITUS NPH
ONMCAHUM BEILECTB U UX MPEBpALCHU;

3) UCNOIb306aMb XUMHUYECKYIO0 CUMBOJIMKY ISl COCTAaBICHUS (OPMYJI BEILIECTB U YPAaBHECHUH XUMHUECKUX PEaKLi;

4) onpedenams BaJCHTHOCTb U CTENECHb OKHUCICHUS XMMUYECKHUX JJIEMEHTOB B COEAMHEHMAX Pa3JIMUHOTO COCTABA;
MPUHAAJIEKHOCTD BELIECTB K ONpeleIEHHOMY KilacCy COeIUHEHU o ¢popMyiaM; B XUMUYECKOH CBA3M (KOBaJCHTHAs,
WOHHAsI, METAITMYEeCKas) B HEOPraHUYECKUX COCTUHEHUSX; 3apsii MOHA TI0 XMMUYeCKOi (Gopmylie; XxapakTep Cpeabl B
BOJHBIX PACTBOPAX HEOPraHMUYECKUX COETUHEHHM, THIT KPUCTAIUTMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

5) packpwvieams cuvica Ilepuoandeckoro 3akoHa /. . MenneneeBa u 1eMOHCTPUPOBATH €0 MOHUMAHUE: ONUCHIBAMNb
u xapaxmepu3zoeams TadbIuHyI0 hopmy [lepnonuaeckoit CHCTEMBI XHMUYECKUX AIEMEHTOB: pa3IMyaTh MOHATHS «TJIaBHAS
noarpynma (A-rpynma)» u «rmobounas noarpymmna (b-rpynma)», Maisie U 60IbIIHIe IEPUOIBI; COOmHOCUMb 0003HAUCHUS,
KOTOphIE UMEIOTCS B IEPHOAMYECKON TaONUIE, C YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XHMHYECKHX
AIIEMEHTOB (COCTaB U 3apsi s/pa, o0lIee YUCIO MIEKTPOHOB U pacIpeieNieHHe UX M0 JIIEKTPOHHBIM CJI0SIM); 0ObACHAMD
00I1I1e 3aKOHOMEPHOCTH B M3MCHECHUN CBOWMCTB JJIEMEHTOB U MX COCJIMHECHUH B MpejesiaX MajbIX MEPHOI0B M TJIaBHBIX
MOATPYIII ¢ YY4ETOM CTPOCHHUS UX aTOMOB;

6) Kaiaccuuyuposams XAMUUYECKHE DJIEMEHTHI, HEOpraHWYECKUE BEIECTBA; XUMHUUYECKUE peakiud (10 YUCIy |
COCTaBy Yy4YaCTBYIOIIUX B PEAKIMH BEILECTB, MO TEIIOBOMY 3(D(EKTyY, 10 U3MECHEHHIO CTCIICHEH OKUCIICHUS XUMHUECKUX
3JIEMEHTOB);

7) xapakmepuzoeambv (OI’lqul(?aWIb) O6H_II/IG u CHeLII/I(l)I/I‘IGCKI/Ie XHMHYECKHE CBONCTBA MMPOCTBIX U CJIOXXHBIX BCHICCTB,
IMoATBEPIKAAsA OIIMCAaHUC ITPUMEPAMU MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIINUX XUMHNYCCKHUX peaKum‘/'I;

8) cocmaeiiintb ypaBHCHUA BHGKTpOHI/ITI/I‘{eCKOﬁ Jucconmuanumu KUCJoT, menoqeﬁ n COJ'ICfI; IIOJIHBIC U COKpaH.IéHHLIe
YpaBHCHUSA peaKL[HfI HMOHHOI'O O6MCHa; YpaBHCHUA pCaKHHﬁ, MOATBCPIKAAOIMINX CYHICCTBOBAHUC TCHETUYSCKON CBS3U
MCIKAY BCHICCTBAMU PA3JINYHBIX KJIACCOB,

9) PAckpvieams CYIIHOCTh OKHMCIMTEIbHO-BOCCTAHOBUTEJIBHBIX PEAKLUH [OCPEICTBOM COCTABJIEHUS BJIEKTPOHHOTO
OanaHca 5THX peaKLHii;

10) npocHo3upoedaniob CBOMCTBA BCIIECCTB B 3aBUCHMOCTH OT UX CTPOCHHUA; BOZMOXKXHOCTU IMPOTECKAHUA XUMHUYCCKUX
HpeBpaH_[eHI/Iﬁ B pa3/JIMYHBIX YCIOBUAX,



11) 8bIYUCISIMG OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO JOJIIO0 XHUMHYECKOTO
aJieMeHTa To (opMmyne coelmMHEHHUS; MAacCOBYIO JIOJNIO BEIIECTBA B PAcTBOPE; MPOBOIUTH PACUEThI MO YPABHEHUIO
XUMHUYECKOHN peakiiny;

12) cneoosamo ImpaBuJiaM MOJb30BaHUA XUMUYECKOU HOCY,Z[Oﬁ nu J'Ia60paTOpHI>IM O60py,Z[OBaHI/ICM, a TAKXKC IpaBujiaM
06paHIeHI/I$[ C BCIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUAMU IO BBINIOJIHCHUIO J'Ia60paTOpHLIX XUMHWYCCKHX OIIBITOB IIO
MOJIYy4YCHUIO U C06I/IpaHI/IIO F33006pa3HI>IX BCIICCTB (aMMI/IaKa " YIJICKHCIIOrO rasa);

13) npo6ooums PeaKkUyy, MOATBEPKIAOIINE KaYeCTBEHHBIM COCTaB Pa3JIMYHBIX BEIIECTB: PAclIO3HABATH OIBITHBIM
nyTéM XJopua- OpoMu-, HOAUA-, KapOoHat-, pocdar-, cunmkar-, cynbdar-, THIPOKCUA-MOHBI, KATHOHBI aMMOHUSI U HOHBI
M3Y4E€HHBIX METAJUIOB, IPUCYTCTBYIOIUE B BOJHBIX paCTBOpPaxX HEOPraHUYECKHUX BEILECTB;

14) npumensims OCHOBHBIE OIIEPAIIMH MBICIUTENBHON JEATeIbHOCTH — aHAIN3 M CHHTE3, CpaBHEHHE, 00o0menHue,
CHCTEMATH3AIMIO, BBIABICHHE NPHYMHHO-CICACTBEHHBIX CBA3EH — JUIS M3YYCHUS] CBOMCTB BEINECTB M XUMHUYECKHX
peaknmii; ecTeCTBEHHO-HAy4YHbIE METOABI IMO3HAHUS — HaONIOACHUE, H3MEPEHHE, MOJCIMPOBAHUE, IKCIEPHUMEHT
(peanbHBIN U MBICIICHHBIH).



