


HHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma mo xumuM s oOy4aromumxcs 8-9 KiaccoB cocTaBlieHa Ha OCHOBE TpeOOBaHMM K pe3yiabTaraM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOI'O 00Iero oOpa3oBaHUs, MpeAcTaBleHHbIX B deaepalbHOM rOCyAapCTBEHHOM 00pa3oBaTEIbHOM CTaHIApTe
OCHOBHOTO o00ImIero o0pa3oBaHus, C Y4YETOM pacHpeleNéHHBIX IO KiaccaM IpOBEpsieMbIX TpeOOBaHMN K pe3ysbTaTaM OCBOEHHS OCHOBHOH
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUS U IJIEMEHTOB COJCpPXKAaHMA, MPEICTABICHHBIX B YHHUBEPCAIbHOM KOIM(UKATOPE 110
XMMHHU, a Takke Ha ocHoBe [IpumMepHO#l mporpamMmbl BOCHHMTaHUS OOYYAIOIIUXCS MpPH IMOJIYYEHHH OCHOBHOTO OOIIEro oOpa3oBaHUS M C Yy4ETOM
KoHnnenuuu mnpenonaBaHuss yd4eOHOro mnpeamera «XuMuUs» B 00pa3oBaTelbHBIX opraHu3auusax Poccuiickoit denepaiuu, peaau3yomux OCHOBHBIE
obmieoOpaszoBarenpHbIe Iporpammel (yTB. Pemennem Komrernn Munnpocsemenust Poccun, mpotokoit ot 03.12.2019 N I1K-4BH).

l. HEJN U3YUYEHUSA YYEBHOI'O IPEJIMETA «XUMUS»

K HanpaBieHHIO TEpPBOCTENEHHOW 3HAYMMOCTH TIPU pealn3aluyd o0pa3oBaTelbHBIX (QYHKIUHA TmpenMera «XUMHS» TPAAUIHOHHO OTHOCST
(dbopmMHpoBaHKE 3HAHUI OCHOB XUMHUYECKOM HayKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON JAEATEIBHOCTH YeI0BEKa U KaK OJJHOTO U3
KOMIIOHEHTOB MHUPOBOM KYJIbTYpbl. 3ajaya HpeAMeTa COCTOMT B ()OPMHUPOBAHHUU CHUCTEMbl XMMHYECKHUX 3HAHUM — BaKHEMIIMX (PAKTOB, MOHATHI,
3aKOHOB M TEOPETUYECKHX IMOJIOKEHHIA, TOCTYITHBIX 0000IIEHHI MHUPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAyKH, 3HAHUN O HAyYHBIX METOAaX W3y4CHHS
BEIECTB M XMMHUYECKHX DPEaKLUi, a Takke B (HOPMHPOBAHMM M PA3BUTUU YMEHHH M CIIOCOOOB JEATENBHOCTH, CBSI3AHHBIX C IUIAHUPOBAHHEM,
HaOJII0/ICHUEM U NIPOBEICHHEM XUMHUYECKOTO YKCIIEPUMEHTA, COONII0JCHNEM PaBUII 0€3011acHOTr0 00paIeH!s ¢ BEIECTBAMU B IIOBCEJHEBHON JKU3HU.

Hapsany ¢ 3TuMm nenu u3ydeHus npeamera B IporpaMMe YTOUHEHbI U CKOPPEKTUPOBAHbBI ¢ YUETOM HOBBIX IMPUOPUTETOB B CUCTEME OCHOBHOI'O OOIIETo
oOpazoBanus. CerogHs B o00pa3oBaHHUM 0CO0O 3HAYMMOW TPU3HAETCS HANPABIEHHOCTh OOYYEHMS Ha pa3BUTHE W CAMOPA3BUTHE JIMYHOCTH,
¢dbopmupoBaHUe €€ MHTEIJIEKTa U o0uIel KyabTypbl. OOydueHHe yMEHUIO YUUTHCS U MPOJODKATh CBOE 00pa30BaHUE CAaMOCTOSATEIEHO CTAHOBUTCS OJHOM
U3 BOKHEHIINX (QYHKIMHN y4eOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM NpH U3Y4YEHUU NpeIMeTa B OCHOBHOM IIIKOJIE JOMUHMpYIOLIee 3HaYeHne MPUOOpeIH TaKue 1eIH, Kak:

(opMHpOBaHNE UHTEIJIEKTYAIbHO Pa3BUTON JINYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEIILHOMY MPUHATHIO PEILICHHH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KHU3HU;

HaITpaBJICHHOCTH 06y11eH1/151 Ha CUCTEMATH4YCCKOC HpI/I06I_HeHI/Ie ydalmuxcs K CaMOCTOSITEILHOM MO3HABATEIILHOM ACATCIIBHOCTH, HAYYHBIM METOJaM
IIO3HAaHUs, (I)OpMI/Ip}IIOH_[I/IM MOTHUBAIIUIO U PA3BUTUC CIIOCOOHOCTEH K XHUMUU,

o0ecrnevyeHre ycIoBHil, CIOCOOCTBYIOINX MPUOOPETEHNIO 00YHarOIIUMHUCS ONBITA Pa3HOOOPa3HOM e TEIbHOCTH, TO3HAHUS U CAaMOTIO3HAHMS,
KITFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIETECHIINI ), IMEIOIIUX YHUBEPCAIBLHOE 3HAUCHUE JIJISl PA3INYHBIX BHIOB ACSITEITLHOCTH;

(I)OpMI/IpOBaHI/Ie yMeHI/Iﬁ OOBSCHATH U OLICHUBATH ABJICHUA OKPYKAIOIIECTO MHPAa HA OCHOBAHHUU 3HaHUH U OIIBITA, MTOJIYYCHHBIX IIPU U3YUYCHHUHN XUMHH,



dbopMupoBaHUEe y 00YUAOIIUXCS TYMAHUCTHYECKUX OTHOIICHUH, MOHUMAHWSI [ICHHOCTH XUMUYECKUX 3HAHUH JIJIS1 BBIPAOOTKH SKOJIOTHUECKU
1eJIeCO00PA3HOr0 MOBEACHUS B OBITY U TPYJOBOMU JESITENLHOCTH B LIESX COXPAHEHUS CBOETO 37J0POBbS M OKPYXKAIOIIEH MPUPOIHON CPEIbl;

pa3BUTHE MOTUBALMH K 00y4EHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE YCBOEHHUS OOII€YEIOBEUECKUX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPOGIIIS U HAIPABICHHOCTH AaJbHEHIIero 00yueHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O IIPEJIMETA «XUMUS»

Bknan yuebHoro npenmMera « XuMHUsA» B TOCTHXKEHUE 1I€JI€H OCHOBHOTO 00111ero 00pa3oBaHus 00ycIOBIEH BO MHOTOM 3HAUY€HHEM XMMUYECKOH HayKU B
IMO3HAHWU 3aKOHOB IMPHUPOALI, B Pa3BUTHU ITPOU3BOAUTCIBHBIX CUJI 06IJ_IGCTBa 1 CO3JaHuN HOBOI 0a3bl MaTepI/IaHBHOfI KYJIbTYPHIL.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHuiIa CBOE BIIMSHHUE Ha BCe O00JIACTH YEJOBEYECKOI'O CYILECTBOBAaHUS, 3ajajla HOBOE
BUJACHUC MHpa, CTajla HCOTbCMJIECMBIM KOMITIOHCHTOM MHpOBOﬁ KYJIbTYPHI, HGO6XOI[I/IMBIM YCJIOBUCM KHU3HHU O6HIGCTB3.I 3HAHUC XUMHHU CIIYKHUT OCHOBOH
i pOPMUPOBAaHUS MUPOBO33PEHUS UEJIOBEKA, €r0 NPEACTAaBICHUN O MaTEepUalIbHOM €IMHCTBE MHUPA; BAXKHYIO POJIb UIpalOT (popMupyemble XUMUEH
MpEACTABJICHUA O B3aUMOIIPCBpAIICHUAX DHCPIUU U 00 9BOJJIIOLIMH BCHICCTB B IPHUPOAC; COBPCMCHHAA XUMHA HaAIlpaBJICHA HAa PCHICHUC TI100aIBHBIX
po0JIeM YCTOMUMBOrO pa3BUTHSI YEIOBEUECTBA — CBIPbEBOI, SHEPreTUUECKOI, MUIEBOM U HKOJIOrMYECKON 6€30aCHOCTH, MPOOJIEM 3paBOOXPAHEHHUS.

B YCII0BUAX BO3paCTAOICIO 3HAYCHHUA XHWUMHU B JKHU3HHU O6III€CTBa CYHICCTBCHHO IIOBBICWJIACh POJIb XUMHUYCCKOI'O 06pa3013aH1/151. B mmane
COLIMAJIN3ALIMHN OHO SIBJISIETCS] OAHUM U3 YCJIOBUM (POPMUPOBAHUS UHTEIUIEKTA IMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEeHHOMY YeNIOBEKY XMMUYECKHE 3HaHUSI HEOOXOIUMBI IJisi TpUoOpeTeHus] OOMEKYIbTYPHOTO YPOBHS, TIO3BOJISIFOIETO YBEPEHHO TPYAHUTHCS B
COLIMYME U OTBETCTBEHHO Y4acTBOBAaTb B MHOTOOOpAa3HOM JKM3HU OOIIECTBA, JUIsl OCO3HAHUS BaXHOCTH Pa3yMHOI'O OTHOILEHHS K CBOEMY 310POBBIO U
3JI0POBBIO JIPYTUX, K OKPYKAOLIEH NPUPOTHON Cpeae, ISl TPAMOTHOTO MTOBEICHUS MMPU UCIOJIb30BAHUY PA3JIMYHBIX MATEPUAIOB U XUMUYECKUX BEIIECTB
B [TOBCE/IHEBHOM KM3HHU.

XuMuyeckoe o0pa3oBaHME B OCHOBHOM IIKOJIE sIBJIS€TCS Oa30BBIM IO OTHOIIEHHWIO K CHCTEME OOIIero XMMHuuyeckoro obpaszoBanus. [loatomy Ha
COOTBETCTBYIOLIIEM €My YPOBHE OHO pealu3yeT MpHUCyllue oOOIIeMy XHUMHYECKOMY OOpa30BaHHIO KIIOUEBblE LEHHOCTH, KOTOpBIE OTpaXKaroT
rocyaapCTBCHHBIC, 06HICCTB€HHI>IC U MHIWBHUAYAJIbHBIC HOTp€6HOCTI/I. DTUM OonpeacsICTCd CymHOCTDb 06H16ﬁ CTpaTerun 06yquI/1$1, BOCIIUTaHUA U
pa3BUTHs 00YUaIOIMIUXCS CPEICTBAMU YUYEOHOTO MpeIMeTa «XUMUS».

N3yuyenne mnpeamera: 1) crmocoOCTBYeT peanu3allid BO3MOXKHOCTEM JUIsl caMOpa3BUTHS M (OPMUPOBAaHUS KYNbTYpbl JIMYHOCTH, €€ oO0med u
(YHKIMOHATIBHOM TPaMOTHOCTH; 2) BHOCHT BKJIaJA B (OPMHUPOBAHUE MBIIICHUS W TBOPUYECKUX CIOCOOHOCTEH TMOIPOCTKOB, HABBIKOB HX
CaMOCTOSITETbHOMN yqe6H0171 ACATCIIBHOCTH, SKCIICPUMCHTAJIBHBIX U HCCICAOBATCIIBCKUX YMCHHﬁ, H€06XOI[I/IMBIX KaK B HOBCGJIHGBHOﬁ KHU3HU, TaK U B
npoeCCHOHATBHON JEATENIbHOCTH; 3) 3HAKOMUT CO CHEIM(UKON HAy4YHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI LIEJIOCTHOTO B3IJIAZa HA E€IUHCTBO
MPUPOABI U YEJIOBEKa, SBISIETCS OTBETCTBEHHBIM STaloM B (OPMHUPOBAHUU E€CTECTBEHHO-HAyYHOM TIpaMOTHOCTHU MOAPOCTKOB; 4) cHocoOCTBYET
(OpMHPOBAHHIO LIEHHOCTHOI'O OTHOLIEHHS K €CTECTBEHHO-HAy4YHBIM 3HAHMSIM, K IPHPOJE, K UENOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJOIMYECKOE
o0pa3zoBaHME MKOJIbHUKOB.

Ha3Banuble HampaBieHUss B OOyYeHMM XHMMUHU OOECHEUMBAIOTCS CIEHU(PHUKON COJepKaHUs MpeaMeTa, KOTOPbIM SBISETCS Ielarornyecku
a/IalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha ONpPEIeIEHHOM dTarie €€ pa3BUTHS.



Kypc xuMum 0CHOBHO# LIKOJIBI OPUEHTUPOBAH HA OCBOEHHE OOYYAIOIIMMHUCS OCHOB HEOPIaHWYECKOH XUMHUHM M HEKOTOPBIX MOHSATHHA M CBEIECHHH 00
OT/ENbHBIX 00BEKTaX OPraHNYECKON XUMHUU.

CrpykTypa conepxaHusi mpeaMmera cOpMHpPOBaHA HA OCHOBE CHUCTEMHOTO MOJX0Aa K ero u3ydeHuro. CopaepikaHUe CKJIAIbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMHUYECKOM JIEMEHTE U BEILIECTBE U CUCTEMBbI IIOHATHH 0 XuMHueckoi peakuun. OGe 3T CUCTEMbI CTPYKTYPHO OPraHHU30BaHbl M0 IPUHLIUITY
IIOCJIEZI0BATEIBHOIO Pa3BUTUSl 3HAHUN HAa OCHOBE TEOPETUYECKUX IPEACTABICHUIN Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHHUS! KaK OCHOBBI BCETO
ecTecTBO3HaHus, ypoBHs [lepuonndeckoro 3akona J[. . MenzeneeBa kak OCHOBHOTO 3aKOHAa XUMHHM, YUEHHUs O CTPOCHUHU aTOMa M XMMHUYECKOH CBA3H,
IIPEICTAaBICHUM 00 3JIEKTPONMTUYECKOM IUCCOLMALMM BEUIECTB B pacTBOpax. 1eopeTHYecKHe 3HAHMS PacCMAaTPUBAIOTCA HAa OCHOBE SMIIMPHYECKU
MIOJyYEHHbIX M OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIENOBATEIbHO OT OJHOIO YPOBHS K JPYroMy, BBIIOJHSS (QYHKUUM OOBACHEHHUS U
IIPOrHO3UPOBAHUS CBOMCTB, CTPOEHMSI U BOBMOXKHOCTEH MPAaKTUUECKOTO IPUMEHEHHS U MTOIYYEHUS N3Y4aeMbIX BELLIECTB.

Taxkast opraHu3zanus coJepKaHus Kypca cliocoOCTBYET MPeICTaBIEHUI0 XMMUYECKON COCTaBIISIIONIEH HayqYHOH KapTHHBI MHpa B JIOTHKE €€ CUCTeMHOM
npupoabl. Tem cambiM oOecrieunBaeTcs BO3MOXKHOCTH (POPMUPOBaHHUS y OOYYarOLIMXCSl LIEHHOCTHOTO OTHOLIEHMS K HAayyHOMY 3HAHHUIO M METOJam
MO3HAHUS B Hayke. Ba)kHO Take 3aMETUTh, YTO OCBOCHME COAEP)KAaHUS Kypca MPOMCXOJUT C MPHUBJICYEHUEM 3HAHUM U3 paHee M3YYEHHBIX KypCOB:
«Okpyxaromuid Mup», «buonorus. 5—7 knaccb» u «Pu3nka. 7 Knacey.
®opmbl yuéTa padoyeil MporpaMMbl BOCIUTAHMSA B pado4eil nmporpamme
Pabouas nporpamma Bocniuranuss MBOVY «Cadaposckass COLI» peanusyeTrcss B TOM 4HcCiie U YEPE3 UCIOIb30BaHUE BOCIUTATEIBLHOIO MOTEHIMATIA
YPOKOB HHPOPMATUKU. DTa paboTa OCYLIECTBIAETCS B CIEAYIOUINX hopMax:

- [loOy>xnenne o0yvaromuxcs coO0IaTh Ha YpOKe OOMICTTPUHATHIE HOPMBI TIOBEACHUS, IPaBHJIa OOIIEHHS CO CTAPIINMU (TIeIarornaecKuMu
paboTHUKAaMU) U CBEPCTHUKAMU (00YYaIOIIUMUCS ), TPUHIUIIBI YUeOHON AUCIUILTUHBI U CAMOOPTaHU3aIUH.
- IlpuBneuenne BHUMaHMS 00yJarOIIMUXCS K IEHHOCTHOMY acCHEeKTy M3y4aeMbIX Ha YpOKaxX MPEeAMETOB, SIBJICHU, COOBITHI yepes:

e oOpamieHre BHUMaHUS Ha HPABCTBEHHbIE aCHEKThl HAYYHBIX OTKPBITUH, KOTOpBIE M3Yy4alOTCs B JIaHHBIE MOMEHT Ha ypoOKe; Ha IpeJcTaBUTeNeH
YUYEHBIX, CBSI3aHHBIX C M3y4aeMbIMU B JJaHHBI MOMEHT TEMaMH, Ha TOT BKJIaJ, KOTOPBI OHM BHECIU B Pa3BUTHE HAIIEH CTpPaHbl U MHpA, Ha
JOCTOMHBIE TIOpa’KaHUsI IPUMEPBI UX KU3HU, HA MOTUBBI UX IMOCTYIIKOB;

® UCMOJb30BAaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH colepkaHHMs ydeOHoro mpeaMera A (OpPMUPOBAaHUS y OOYyYaromUXCs POCCHUHCKUX
TPaJULIMOHHBIX TyXOBHOHPABCTBEHHBIX M COLIMOKYJIBTYPHBIX LIEHHOCTEH Yepe3 MOoA00p COOTBETCTBYIOIIMX 3ajad JJis PELIeHHs, MPOOIeMHbIX
CUTyalui ajs 00CyKIeHHs B KJlacce

e BKJIIOYEHHE B YPOK HIPOBBIX MPOLEAYpP, KOTOPbIE MOMOTAIOT MOAJEPKAaTh MOTHBAILMIO OOYYaIOIIMXCS K IMOJYYEHHUIO 3HAHUM, HallaKUBaHUIO
MO3UTUBHBIX MEXIMYHOCTHBIX OTHOILLEHUI B KJ1acce, IOMOTal0T YCTaHOBJICHHIO 100posKeIaTeIbHON aTMoc(ephl BO BpeMsl ypoKa.

® [pPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThI, CTUMYIUPYIOIIUX [TO3HABATEIbHYIO MOTHUBAIMIO 00YYaIOLIHXCS;

® [IpUMEHEHHE TIPYIIOBOM pabOThl WM pabOThI B Mapax, KOTOPbIE CIIOCOOCTBYIOT PAa3BUTHIO HaBBIKOB KOMAaHJHON pPabOThHI U B3aUMOJEHCTBHIO C
JAPYTUMH 00YUYaIOIIMMUCS.

e BBIOOP U UCIOJB30BaHUE HA YPOKAX METOJOB, METOAMK, TEXHOJIOTUH, OKA3bIBAIOIINX BOCIUTATENbHOE BO3/IEHCTBHE HAa TUYHOCTh B COOTBETCTBU U
C BOCIIUTATEJIbHBIM HJI€aJIOM, IIeJIbI0 U 33/Ja4yaMU BOCITUTAHMUS;

® UHHUIMUPOBAHHUE U TOJAJEPKKA HCCIIEAOBATENLCKON JESITEeNbHOCTH IIKOJIBHUKOB B (hOpMe BKIIIOUEHHSI B YPOK PA3IUYHBIX HCCIEI0BATENbCKUX
3aJaHMi W 3a/1a4, YTO JaeT BO3MOXHOCTh OOYy4aloIIMMCs NPUOOPECTH HABBIKM CaMOCTOATEIBHOTO PEIIEHHUs] TEOPETUYECKON NpoOIeMBbl,



TCHEPUPOBaHUS M O(POPMIICHHS COOCTBEHHBIX THIIOTE3, YBAKUTEIBHOTO OTHOLICHHA K UYKUM HJIESIM, IYOJUYHOTO BBICTYIUICHHS,
apryMEHTHPOBAHUS U OTCTauBaHUS CBOCH TOUKH 3PEHHUS;

® YCTAaHOBJICHHE YBAXHUTEIbHBIX, JOBEPUTEIBHBIX, HE(OPMAIBHBIX OTHOIICHUI MEXAy YYMTEIIeM M YYEHUKAMH, CO3[JaHHEe Ha YpOKax
HMOLMOHATBHO-KOM(OPTHOM Cpeibl.

MECTO YYEBHOI'O IPEJIMETA «XUMMUS1» B YYHEBHOM IIVIAHE

B cucreme o6mero ob6pazoBaHus «XuUMHs» IpU3HAHA O00s3aTEIBLHBIM YYEOHBIM IPEAMETOM, KOTOPBIH BXOIUT B COCTaB NPEIMETHOW 00IacTH
«EcTecTBeHHO-HAYYHBIE MTPEIMETHI.
Y4eOHBIM IIJIaHOM Ha €€ u3ydyeHue oTBeeHO 136 yueOHBIX 4acoB — 10 2 4. B HEJCNIO B 8 M 9 KilaccaX COOTBETCTBEHHO.

1. COJAEPKAHUE YYEBHOI'O ITIPEJJMETA

8 KJIACC

IlepBoHayajibHBIEe XMMHYECKHE TOHATHS

[Ipeamer xumun. Posib xuMuu B xu3HU 4enoBeka. Tena u BemectBa. dU3nyeckue CBOMCTBA BELIECTB. ArperarHoe cocTosiHue BeulecTB. [loHsTHE 0O
METOJ1aX MO3HaHUs B XMMUU. XUMUS B cucTeMe Hayk. UucTthle BemecTBa U cMecu. CriocoObl pa3aeseHus: CMECEi.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHE 3J1IEMEHThI. CHMBOJIbI XUMHUYECKHUX 3J€MEHTOB. [IpocThie U cnoxxHbIe BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi ¢opMmyna. BaneHTHOCTP aTOMOB XMMHUYECKHMX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BemnlecTB. OTHOCUTENIbHAs aTOMHasl Mmacca.
OTtHOcuTeNnbHAS MOJIEKYJISIPHAsA Macca. MaccoBasi 10J1s1 XMMUYECKOIO 2JIEMEHTA B COEJMHEHHH.

duznyeckue M XUMHUYECKHE SIBICHHUA. XUMHUYEcKass peakuus U e€ NpHU3HaKu. 3aKOH COXPAHEHUsS Macchl BEUIECTB. XHMMHMUYECKHE YpPaBHEHUS.
Knaccugukaius XuMHuecKux peakiuuil (CoeTuHeHns1, pa3IokKeH!s, 3aMelleHHs], OOMEHa).

XUMHYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW IMOCYIOH, ¢ MpaBmwiIaMi pabOThl B JIa0OpAaTOPUU U MpUEMaMH OOpalIeHHs ¢ JabopaTOPHBIM
000pyZ0BaHUEM; U3YUECHHE U ONUCaHNEe (PU3NUECKUX CBOMCTB 00pa3l[0B HEOPraHMUECKUX BEILECTB; HaOI0ieHne (PU3NYecKUX (TIaBieHHe BOCKA, TassHUE
JbJa, pacTHpaHUE caxapa B CTyIKe, KWUIEHHE U KOHJAEHcalus BOJAbl) M XHUMHUYECKUX (TOpEeHUE CBEYM, IPOKaJMBaHUE MEIAHOM IPOBOJIOKH,
B3aMMOJICHICTBHE MeJa C KHUCIOTOM) SBIEHUH, HAONIOJEeHHEe M OIMCaHHWE IPHU3HAKOB INPOTEKAHUS XMMHUYECKMX peakuuid (pas3iio’keHHe caxapa,
B3aMMO/ICIICTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, paznoxeHue ruapokcuna menu(ll) npu HarpeBaHum, B3auMOEHCTBHE Kelle3a C pacCTBOPOM COJIU
menu(Il)); uzyuenne cnocoGoB paszeneHus: cMeceil (C MOMOIbI0 MarHuTa, GUIBTPOBaHKUE, BHITIAPUBAHKE, AUCTHIUIALUSA, XpoMaTorpadus), mpoBeneHue
OYUCTKU TIOBAPEHHOW COJM; HAONIOACHHE U ONHCAHHE PE3yJbTAaTOB IPOBEIEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMs] MAacChl, CO3JaHHE
MOJIENIEN MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

Ba:xHeiinmue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopon — »nemMeHT W mpoctoe BemiecTBo. HaxoskaeHue Kuciopoja B mHpupope, (uzndeckue u
XuMHueckue cBoicTBa (peakuuu ropenus). Oxcuapl. [lpumenenue kuciaopona. CrocoObl MOMyYeHHs] KUCIOpoAa B 1a00paTOpUU U MPOMBIIITIEHHOCTH.
Kpyrosopot kuciopozaa B npupoze. O30H — aJJIOTponHas MOUPHUKALMS KUCIOPOAA.



TemoBoit 3P heKT XUMUIECKON PeaKIui, TEPMOXUMHUECKUAE YPABHEHHUS, IK30- U dHAOTEPMHUSCKUE peaKuu. TOITNBO: yrojib U METaH. 3arpsi3sHCHUE
BO3/lyXa, YCUJICHHE TapHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — snemeHT M mpocTtoe BemiecTBo. HaxokmeHue Bojopona B mpupojae, (pu3mdeckne U XUMHUYECKUE CBOWCTBA, NMPUMEHEHHUE, CIIOCOOBI
noy4yeHusi. KucioTsl u coiu.

KomuuectBo BemiectBa. Monb. MonsipHast Macca. 3akoH ABoraapo. MomnsipHblif 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiictBa BoJbl. Boma kak pactBoputens. PacTtBoppl. HacklllleHHBIE M HEHACBILIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BEIIECTB B
Bozie.MaccoBast 10J1 BEILLECTBA B pacTBOpe. XUMHUYECKUE cBOWCTBA BoAbl. OcHOBaHuUsA. Poiib pacTBOpPOB B MPUPOJE U B KU3HU 4esoBeka. KpyroBopor
BOJIbI B IPUPOJIE. 3arpsi3HEHUE NIPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOI.

Knaccudpukanus Heopranmdeckux coenuHeHuil. Oxcunabl. Kimaccuukamnusi okcuIoB: coieoOpasyromue (OCHOBHBIC, KHUCIOTHBIE, aM(OTEpHBIC) U
HecolieoOpa3zyomue. HoMeHkiaTypa okcuI0B (MEeKIyHapogHas U TpUBUabHas). Du3ndeckre U XUMUYECKHEe CBOMCTBA OKCUAOB. [lomyueHne okcuaoB.

OcHoBanus. Kiaccudukanus ocHOBaHUMN: MIENOYM M HEPACTBOpUMbIC OCHOBaHHs. HoMmeHkiaTypa OcHOBaHMM (MEXAYHApOIHAs U TPUBUAIbHAs).
dusnyeckue 1 XMMUYECKUEe CBOMCTBA OCHOBaHUM. [lonyueHne ocHOBaHHUI.

Kucnotel. Kimaccupukamust kucimor. HoMeHKIIaTypa KUCIOT (MEXAyHApOIHAsS W TpUBHAIbHAs). DU3HUECKHEe M XUMHUUYECKHUE CBOWMCTBA KHUCIOT. Psn
aktuBHOocTH MeTtasuioB H. H. bekerosa. [1onyuenue kucior.

Comu. HomenkmnaTypa cosield (MexayHapoaHasi U TpUBHANIbHAS ). DU3HUECKUE U XUMHUECKHE CBOMCTBA cotiei. [Tomydyenue comneit.

['eneTnueckast CBA3b MEXIY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

XUMHYECKUN HKCIIEPUMEHT: KaueCTBEHHOE OIPEACNICHUE COACpP)KAHUS KUCIOPOJa B BO3AYyXE; MOJIyYCHHE, COOMpaHUe, paclio3HaBaHUE U U3YUYCHHE
CBOMCTB KHCIIOpOJa; HaOMIOJeHHE B3aMMOJCHCTBUS BEIIECTB C KHCIOPOJAOM M YCIOBHUS BO3HUKHOBEHHS W TIPEKpaIleHus TopeHus (moxkapa);
O3HAKOMJICHHE C O0pa3llaMyd OKCHJIOB M OINKMCAHHE MX CBOMCTB; IMOJy4YeHUE, COOMpaHMe, pacro3HaBaHWE M W3YYEHUE CBOMCTB BOJIOpoJa (TOpeHue);
B3anMoJeiicTeie Bogopoaa ¢ okcuaom meau(Il) (Bo3MokHO MCTIOIB30BaHUE BUICOMATEPHAIOB); HAOMI0IeHHE 00pa3IloB BEIIECTB KOINYECTBOM 1 MOJIb;
HCcCceIoBaHNE OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C PA3IMYHONW PACTBOPHUMOCTHIO; MPUTOTOBJICHHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOM JoJei
pacTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBHE BOABI C MeTalsiaMu (HaTpUeM U KaibliieM) (BO3MOXKHO HCIOIB30BaHUE BUIECOMATEPHUAIIOB); OIMpENeIICHNE
pPacTBOPOB KHUCJIOT M IIEJIOYed C TMOMOIIBI0 WHIWKATOPOB; UCCIENIOBAHHE OOpa3lloB HEOPTAHMUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB; HAONIOJCHUE
M3MEHEHHUS OKpPacKU MHIMKATOPOB B PacTBOpax KUCJOT U IIeNoueil; n3yuyeHue B3aumoaeicteus okcuaa meau(Il) ¢ pactBopom cepHOM KHCTOTHI, KUCIOT C
METAJUIaMH, PEAKIUN HEUTpaau3aluy; MOJYYEHHE HEPaCTBOPHUMBIX OCHOBAHW, BBITECHEHHE OJHOIO MeETajla JIPYTHMM M3 pacTBOpa COJIM; PELICHUE
SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BaxkHelue Ki1acchl HEOPraHUYECKUX COEAMHEHUIN.

Ilepuoauuecknii 3akon u Ilepuoguveckasi cucrema xumudeckux iemeHToB JI. U. MenaeneeBa. CTtpoeHnune aroMoB. XUMHYECKasi CBS3b.
OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIINH

[lepBble TOMBITKN KJIACCU(DHUKAIIMA XUMUYECKHUX AJIeMEHTOB. [IoHATHE O Tpymnmax CXOAHBIX AJIEMEHTOB (IIETOYHBIE U MIEIOYHO3EMETbHBIE METaJLIHI,
raJIOTe€Hbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00Pa3yr0T aM()OTEPHBIE OKCUJIBI U THIPOKCH/IBI.

[Tepuoanueckuii 3axoH. Ilepuognueckas cucrema xumuueckux snemMeHToB [I. M. MenneneeBa. KopoTkonepuoanas u JUIMHHONEpUOAHAST (POPMBI
[Tepuoanueckoit cucremsl xumuueckux sneMeHToB J[. U. Menneneesa. Ilepuonsl u rpynnbl. PU3WYECKUN CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB
MEepUOJIa U TPYIIIbI SJIEMEHTA.



Crpoenne aromoB. CoctaB aToMHBIX siep. M3oromnsl. DnexTponbl. CTpoeHHE 3IEKTPOHHBIX 000JI0UEK aTOMOB MEpBBIX 20 XMMHUYECKHX 3JIEMEHTOB
[Tepuonuueckoit cucremnl [. U. MengeneeBa. XapakTepucTHKa XHMHYECKOrO 3JIeMEHTa IO ero mnojoxeHutro B Ilepmommueckont cucreme JI. U.
Menneneesa.

3aKOHOMEPHOCTU M3MEHEHHUsI paJinyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAUIMYECKMX U HEMETAJUIMYECKUX CBOWCTB IO IpyHIaM M IMEPUOJAM.
3nauenue Ilepuoanueckoro 3akoHa u Ileproguueckoi CUCTEMbI XMMMUECKUX 3JIEMEHTOB JUIS pa3BUTHS Hayku U npakTuku. Jl. V1. MenaeneeB — yu€Hblil
U TPaKJaHUH.

Xumunyeckas cBsi3b. KoBajeHTHas (OsipHAst U HENOJIIpHAsi) CBSA3b. DJIEKTPOOTPULIATEIbHOCTh XMMUUECKUX 3J1EMEHTOB. MlOHHas CBA3b.

Crenensb okucnenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponecchl OKUCIeHs: 1 BOCCTAHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTENH.

XUMHUYECKUH SKCIIEPUMEHT: M3y4eHHE 0Opa3IOB BEIIECTB METALIOB W HEMETAJJIOB; B3aWMOJICHCTBHE TUAPOKCHIA IIMHKA C PAaCTBOPAMHU KHUCIOT H
1iesiouei; MPOBEIEHUE OMbBITOB, WUIIOCTPUPYIOMIUX MPUMEPhl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX pPEAKIMi (TOpEeHUe, peaklud pasIoKeHHs,
COCTMHCHHS).

MexnpeaMeTHbie CBSI3H

Peanuzanus MeXNpeaMETHBIX CBSI3€M MpHU M3y4EeHHH XMMUHU B 8 Kijlacce OCYHIECTBISIETCS Yepe3 HCIIOJb30BaHHE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUHN, TaK U MMOHATUH, SBJSAIOIIUXCSA CUCTEMHBIMU ISl OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIA (DAaKT, THIIOTE3a, TEOPHS, 3aKOH, aHAIM3, CHHTE3, KIACCH(PHUKAIN, EPUOTUNIHOCTh, HAOII0IeHHE,
9KCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBIICHHE.

®uznka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIMJI, U30TOIbI, PaJJUOAKTUBHOCTh, MOJIEKYJIA, AIEKTPUUECKUHN 3apsil, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, ra3, ((M3MYECKre BETMUMHBI, SAMHUIIBI H3MEPEHUS, KOCMOC, TIaHEThI, 3BE3/1b61, CoHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbl, TOPHBIE TIOPO/bI, T0JIE3HBIE UCKOTIaeMble, TOTITUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 xXumMHuuyecKas peakuus

[Tepuonnueckuit 3akoH. [lepmonuueckas cucrtema xumudeckux anemeHToB JI. . MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU
CBOWMCTB XHMHYECKUX OJJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kaius, KaJlbLMUA M KX COCAMHEHUW B COOTBETCTBHU C IIOJOKECHUEM DIIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHUJbl XMMHYECKON CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCMMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAIUIMUECKOHN
PEIETKN 1 BUJ1a XUMUYECKOH CBSA3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB (MEXKIyHapoaHAs M TPUBUAIbHAS). XMMHUYECKHE CBONCTBA BEIIECTB, OTHOCAIIUXCS K
Pa3IMYHBIM KJIacCcaM HEOPTraHWYECKHUX COCIMHEHHM, TEHETUYECKasl CBSI3b HEOPTaHWUYECKHUX BEILIECTB.

Knaccudukanus XUMAYECKUX PEaKIMi 0 pa3IMYHBIM MPU3HAKaM (TI0 YUCIIY U COCTaBY yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY D (DeKTy,
[0 U3MEHEHHUIO CTeNeHEeH OKHUCIIEHHS XUMHYECKHX 3JEMEHTOB, N0 OOpaTMMOCTH, MO y4YacCTHIO KaTajau3aTopa). DK30- U SHJOTEPMHYECKHE pEeaKklvu,
TEPMOXUMHUYECKUE YPABHECHMUS.



[lonartue o ckopoctn XxuMuueckoil peakiuu. IlonsTHe 00 00paTUMBIX M HEOOPATUMBIX XUMHYECKMX peakuusx. [IoHATHE O TOMOTCHHBIX H
reTeporeHHbIX peakuusx. [lonstue o xumuueckoM paBHOBecHH. DAaKTOPHI, BIMUSIOIIME HA CKOPOCTh XMMUYECKON PEaKLMU U IOJO0KEHUE XUMUYECKOTO
paBHOBECHSL.

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMK, OSJIEKTPOHHBIM OallaHC OKHCIUTENIbHO-BOCCTAHOBUTENBbHON peakiuu. CocTaBieHHE ypaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI C HCIIOJIBb30BAHUEM METO/a 3JIEKTPOHHOr0 OanaHca.

Teopus NEKTPOIUTUYECKON TUCCOUUALNN. DIEKTPOJIUTHI U HE- 3JIEKTPOIUThI. KaTnOoHBI, aHMOHBL. MeXaHU3M IMCCOLUMALNU BELECTB C Pa3IMYHbIMU
BUJAMU XUMUYECKOH cBs3u. Crenenp aucconranni. CHIbHBIE U CI1a0ble 3JIEKTPOIUTHI.

Peakuuu nonHnoro oOMeHa. Y coBus MPOTEKaHUs peakliii HOHHOTO 0OMeHa, MOJIHbIE M COKpalll€HHbIe HOHHBIE ypaBHEHUS peakiuii. CBoWcTBa KU CIOT,
OCHOBAHHUH M COJICH B CBETE MPEJICTaBICHUA 00 IIEKTPONUTHIECKON qucconnanui. KauecTBenHblie peakuuu Ha noHbL. [loHATHE 0 rUApOIH3E Coeit.

XYUMUYECKUH SKCIIEPUMEHT: 03HAKOMIJICHHE C MOJICISIMH KPUCTAITMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTallsIoB (Tpaduta
U anMasa), CJIOXKHBIX BEIIECTB (XJIOpUIa HATPHs); UCCIETOBAaHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKON PEaKIK OT BO3ACUCTBHS PAa3IMYHBIX (PaKTOPOB;
UCCIIEIOBAaHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB, MpOLEcca TUCCOLMAIMU KHUCIOT, MIelno4e U coield (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB); IIPOBEJICHUE ONBITOB, WJUTIOCTPUPYIOLINX IPU3HAKU MPOTEKAHUS PeaKLil HIOHHOro oOMeHa (0O0pa3oBaHuE OCaJKa, BbIAEICHHUE Ia3a,
o0Opa3oBaHKe BOJIbI); OMBITOB, MIUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHne, peakiiui pa3ioKeHus, COeIMHEHUS);
pacro3HaBaHUE HEOPraHUYECKUX BEUIECTB C IIOMOLIBIO KAYECTBEHHBIX PEAKIIMM Ha HOHBI; PEIICHUE SKCIIEPUMEHTAIBHBIX 3aa4.

Hemerasibl M MX cOeIUHEHNS

OO0mast xapakTepucTUKa rajioreHoB. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHbIE CTeNeHH okuciaeHus. CTpoeHue 1 (GU3NIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XMMHUYECKHE CBOICTBA Ha MpUMeEpe XJopa (B3auMOJICHCTBUE ¢ MeTallJIaMH, HEMeTallllaMu, Iejaodamu). Xinoposoaopoa. ComnsiHas
KHUCJI0Ta, XUMUYECKHE CBOMCTBA, MOJYyYEHUE, MPpUMEHEHHE. J[eficTBHE XJlopa M XJIOPOBOAOPOJA HAa OPraHM3M YeloBeKa. BaxkHelmme XJIOpHUIIbl U UX
HaxO0XKJIEHUE B IIPUPOJIE.

O6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTETICHH OKHCIICHHS.

Crpoenue u ¢pusnyeckre CBOWCTBA MPOCTHIX BEIECTB — KUCIOPOJIa U cepbl. AJUIOTPOINHbIE MOM(UKALIUKN KHCIOPOoJa U cepbl. XUMUUECKUE CBONCTBA
cepbl. CepoBoJ0OpOI, CTpOEHHE, (PU3NYECKHUE M XUMHUecKHe cBoicTBa. OKCHJIBI Cepbl KaK MpPEICTaBUTENN KUCIOTHBIX OKcuaoB. CepHas KHUCIIOTa,
¢u3nyeckue U XMMHUYECKUE CBOMcTBa (00IIMEe Kak IMpeICTaBUTENs Kiacca KHCIOT U crenuduueckue). XUMUYECKUE peakiUH, JIeKallue B OCHOBE
MIPOMBIIIJIEHHOTO cltoco0a mojay4yeHus: cepHoil kucnotel. [Ipumenenne. Conu cepHOil KUCIOTHI, KaueCTBEHHAas! peakuus Ha cynb@ar-uoH. Haxoxnenue
cepbl U e€ COeTUHEHUH B Mpupoae. XUMHUUYECKOe 3arpsi3HEHHE OKPY)KAIOLIeH cpelbl COSAMHEHUSIMH cepbl (KMCIOTHBIE JI0XKIH, 3arpsS3HeHne BO3/lyXxa U
BOJIOEMOB), CITOCOOBI €0 MPEI0TBPAIICHUS.

OO0m1ast xapakTepucTHKa 371eMeHTOB VA-rpynnsl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIEe CTENIEHH OKUCIICHUSL.

A30T, pacnpocTpaHeHue B mpupoje, Guznyeckue U XuMudeckue cporictBa. KpyroBopor azoTa B npupoje. AMMHAK, ero GU3MUEeCKHe U XMMHYECKUE
CBOMCTBa, mojydeHue u rnpumeHeHue. Comum aMMOHMSA, UX (U3NYECKHE M XUMHMUYECKHE CBOMCTBa, npuMeHeHHe. KauecTBeHHas peakuus Ha HOHBI
aMMOHHUA. A30THasi KHCIIOTa, €€ MoJiyueHue, (pu3nuecKkue U XMMHUYeCKHe CcBOWCTBa (0OmIMe Kak MpeACTaBUTENS Kiacca KUCIOT U crenuduyeckue).
Vcnonb30oBaHue HUTPATOB U COJIEHl aMMOHHSI B KaueCTBE MUHEPAIbHBIX yHOOpeHUil. XMMHUYECKOe 3arpsi3HEHHE OKpYXKaloIlel cpelibl COeTUHEHUSIMU
a30Ta (KUCJIOTHBIE TOK/H, 3arpsi3HEHUE BO3AyXa, TOUBHI U BOJOEMOB).



®docdop, amnorponHbie Mogudukanuu ocdopa, huznueckue u xumudeckue croiictea. Oxcua pochopa(V) u dhochopHas kucinora, pusnUecKue u
XMMHUYECKHE CBOICTBa, mosyueHue. Mcnonb3zoBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHHUIA.

OO6mmas xapaktepuctuka 31eMeHToB [VA-rpymibl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTENICHN OKUCIICHHUS.

Yraepos, alaoTponHble MoAU(UKAIIMK, paclipOCTpaHeHUEe B Mpupoze, Gu3nyecKkue U XMMU4Yeckue cBoicTBa. Ancopbuusa. KpyroBopor yriepoaa B
npupoje. OKcHIpl yriaepona, ux (U3NUecKue U XMMHUYECKHE CBOMCTBA, NCHCTBHE HA XHBBIC OPTaHU3MBI, MOJTYYEHUE U MPUMEHEHHE. DKOJOTHYECKHe
po0IieMbl, CBsA3aHHbIE ¢ okcuaoM yriepona(IV); runoresa rinobanbHOr0 MOTEIJICHUS KIIMMaTa; MapHUKOBBIA 3(pPeKT. YronbHast KUciaoTa u e€ Cou, ux
¢usnyeckue U XMMHUYECKHE CBOWCTBA, MOJy4YeHHE M IpuMeHeHue. KauecTBeHHast peakius Ha kapOoHaT-uoHBI. Vcnoip3oBaHue KapOOHATOB B OBITY,
MEAUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHauanbHbIC MOHATHA 00 OPraHMYECKUX BELIECTBAX KAaK O COSAMHEHUX yriepoja (MeTaH, 3TaH, 3TUIJICH, alleTUIICH, ATaHOI, TIHIEPHH, YKCYCHAas
kucnota). Mx cocraB u xumuyeckoe crpoeHue. [loHsATHEe 0 OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: KHpaxX, Oelkax, yriieBoJaX — M HUX POJIM B KU3HU
yesioBeKa. MarepualibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEIMHEHUM.

Kpemuuii, ero ¢pusndeckue u XUMUYECKUE CBOMCTBA, MOJIydeHre U puMeHenrne. CoeuHeHns kpeMHus B npupoze. OO0riue npeacTaBieHus 00 OKcuie
kpeMHuA(IV) u kpemHueBoi kuciore. CHIMKAThl, UX UCIOJb30BaHUE B OBITY, MEAUIIMHE, IPOMBIIIJICHHOCTH. BaxkHeliue cTpouTenbHble MaTepUaIbl:
KepaMHKa, CTeKJIO, LIEeMEHT, O€TOH, xkene300eToH. [Ipobnembl 6€30macHOro UCIOIB30BaHUs CTPOUTEIBHBIX MATEPUAIOB B TOBCETHEBHOM JKU3HH.

XUMUYECKUH SKCIIEPUMEHT: M3ydyeHHE 00pa3lioB HEOPraHUYECKHUX BEIECTB, CBOMCTB COJSHOW KHUCIIOTHI; MPOBEACHUE KAaYE€CTBEHHBIX peakUuid Ha
XJIOPUJ-MOHBI U HAOJIOJCHHE MPHU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpa)karolmue (U3MUECKUe M XUMHUYECKHE CBOICTBA raJlOr€HOB M UX COCAMHEHUN
(BO3MOXHO HCITOJIb30BaHHWE BUIEOMATEPHUATIOB); O3HAKOMJIEHHE C 0O0pa3laMu XJIOPHAOB (TaJOT€HUIOB); O3HAKOMJICHHE C OOpa3lamMu cepbl U eé
COCIMHEHUSMH (BO3MOXHO HCIOJIB30BAaHUE BHUACOMATEPUANIOB); HAOIIOJEHHE Mpoliecca OOyrIMBaHUS caxapa MOJA JCHCTBHEM KOHILIEHTPUPOBAHHON
CEpHOI KUCJIOThI; U3yUYE€HNE XUMHUECKUX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI, IPOBE/IEHNE KAYECTBEHHON peakuu Ha Cyiab(aT-uoH U HaOII0eHIE
npu3Haka e€ MpOTeKaHWs; O3HAKOMIJIEHHE ¢ (HU3MYECKUMHU CBoOicTBamMH a30Ta, ¢ochopa M UX COEAMHEHHH (BO3MOXXHO HCIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3liaMy a30THBIX U GOCPOPHBIX yIOOpEHHUI; MonydeHne, coOupaHue, paclio3HaBaHUE U U3Y4YE€HHE CBOMCTB aMMHaKa; IPOBEJICHUE
KayeCTBEHHBIX PEAaKLIMH Ha MOH aMMOHHUS U (ocdaT-HOH M H3yuyeHHE NPU3HAKOB MX MPOTEKaHMs, B3aUMOAECHUCTBUE KOHIIEHTPUPOBAHHON a30THOM
KHCIIOTBI C MEJbI0 (BO3MOXKHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB); M3YUYEHHE MOJeNel KPUCTAJUIMUECKUX pEIETOK anMmasza, rpaduta, QymiepeHa;
O3HAKOMJIEHHE C IPOLECCOM aaCcOpPOLMU pPAacTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa; MOJydyeHHe, coOupaHue,
pacrno3HaBaHHe U U3Y4YEHHE CBOMCTB YIJIEKUCIIOTO ras3a; MpoBEJCHUE KaueCTBEHHBIX peakluii Ha KapOoHAaT- U CUJIMKAT-MOHbI U U3yUYEHUE MPU3HAKOB MX
POTEKaHMs; O3HAKOMIJIEHUE C MPOIYKIMENH CUIMKATHON MPOMBILIUIEHHOCTH; pellIeHHe YKCIIEPUMEHTANIbHBIX 3a/1a4 Mo TeMe «BakHeine HemeTamibl 1
UX COEAMHEHUSD.

MeTanjibl M MX COeIMHEHUSI

OO0mas xapakTepucTHKa XMMHUYECKHUX 3JEMEHTOB — METaJUIOB Ha OCHOBAHMU MX MojoxkeHus B [lepuogudeckoil cucreMe XMMHYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHust aToMoB. CTpoeHue MeTauioB. MeTtanndeckas CBA3b M METAJUIMUECKask KpUCTAININYECKas PEIETKA. DIEKTPOXUMHUYECK U
pAI HANPSDKEHUH MeTalioB. OU3NYECKHE M XUMUYECKHE CBOKMCTBA MeTailioB. OO0IMe crmocoObl MoydeHus MeTauioB. [IoHATHE O KOPPO3HH METaJIOB,
OCHOBHBIE CITOCOOBI 3aLUTHI UX OT Koppo3uH. CIuiaBbl (CTallb, YyTyH, JIOPATIOMUHUM, OpOH3a) M UX MPUMEHEHHE B OBITY M IPOMBILIUIEHHOCTH.



[Ilenounbie mMetaiuibl: noJjioxkeHue B Ilepronnueckot cucreme xumuueckux siemeHToB [[. M. MenpaeneeBa; CTpoeHHME UX aTOMOB; HAXOXKICHUE B
npupoae. Ou3nyeckue U XUMHUYECKHE CBOMCTBA (Ha mpumepe HaTpusd W Kaius). OKCHIbl U THAPOKCHABI HaTpusi U Kanus. [IpuMeHeHHe MIeTouHbIX
METAJUIOB U UX COCIMHEHUH.

[[{erouHO3eMeENbHBIE METAJUIBI MATHUN M KaJIbLIMI: nonoxkeHue B [lepuoanueckoi cucremMe xumuueckux anemeHToB JI. . MenneneeBa; ctpoeHune ux
aTOMOB; HaxoxieHue B mpupozae. Ousmyeckne U XMMUYECKHE CBOMCTBA MarHus W Kajbliusl. Bakheilmue coequHeHus Kalblus (OKCUI, TUIPOKCHUI,
comu). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuit: nonoxenue B Ilepuoamueckoit cucreme xumuueckux anemeHToB [[. . MenzeneeBa; cTpoeHue aToma; HAaXOXKJICHHE B IMPHUPOJIE.
duznyeckue U XMMHUYECKHUE CBOICTBa amoMuHusA. AMGOTEpHbIE CBOMCTBA OKCHJIA U TUIPOKCUIA ATIOMUHUS.

JKeneso: nonoxenue B Ilepuonnueckon cucreme xuMuueckux 3yeMeHToB . M. Meneneesa; ctpoeHrne aToMa; HaxoxkaeHue B npupone. dusndeckue
U XUMHUYECKHeE CBOMCTBA xene3a. Okeupl, ruapokcu bl u conu sxenesa(ll) u sxenesa(Ill), ux cocras, cBOiiCTBa U MOTYYCHHE.

XUMHYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C 00pasliaMu METaUIOB U CIIaBOB, UX (PU3UYECKHMMH CBOMCTBAMH; W3y4YEHUE PE3YIbTAaTOB KOPPO3UH
METAJIJIOB (BO3MOXHO HCIIOJNIb30BAHUE BHAEOMATEPUAIOB), OCOOCHHOCTEM B3aMMOJEWUCTBUS OKCHIA KalblMsl M HATPUS C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BUICOMATEPUAJIOB); MCCIEIOBAHUE CBOMCTB JKECTKOM BOBI, MpOIlecca TOPEHHs XKejne3a B KHUCIOpoae (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMAaTEPHAIIOB); MPU3HAKOB MMPOTEKAHUs KaUeCTBEHHBIX PEAKIIM Ha HOHBI (MarHusl, KalbIus, allOMUAHUS, IMHKA, skene3a(l]) u sxeneza(Ill), meau(1l));
HaOJIIOJICHUE W OIMCAaHUE TIPOIECCOB OKPAIIWBAHUS IJIAMCHH HOHAMHU HATPHsS, Kaluws W KaiblHs (BO3MOXXHO HCIOJL30BAaHUE BUIACOMATEPHUATIOB);
uccienoBanre aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMHUHHUS M TUAPOKCHIA IMHKA; PEUICHHE SKCIEPUMEHTAIBHBIX 3aqad Mo Tteme «Baxueiimue
METaJUIbl U UX COSTUHEHUS.

XuMHSA U OKpY KAKOLIas cpeaa

Hosreie Marepuansl u TexHosjoruu. BemecTBa u Marepuanbl B MOBCEIHEBHOW JKM3HHM YeJIOBEKa. XUMHUS M 3JI0pOBhe. be3omacHoe HCMoIb30BaHKE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas momomis MpH XUMHUYECKHX O0XKOraX U OoTpaBieHHsX. OCHOBBI IKOJIOTHYECKOW TPaMOTHOCTH.
XUMHYecKoe 3arpsi3HeHUE OKpYsKarollel cpepl (mpenaenbHas nonyctumas KoHneHtpanus Bemects — [1JIK). Ponb xumun B penieHnn 3K0I0rHYecKux
npooem.

[IpupoaHbIE ICTOYHUKH YTIIEBOIOPOIOB (YroJb, TPUPOIHBIN ra3, HePTh), MPOAYKTHI UX MEPEPaOOTKH, UX POJIb B OBITY U IIPOMBIIINIEHHOCTH.

XUMUYECKUH SKCTIEPUMEHT: U3y4yeHUe 00pa3IioB MaTepHUaIoB (CTEKIIO0, CIUIaBbl METAJUIOB, TOJTUMEPHBIE MaTEPHAIIBI).

Me:xnpeameTHblie CBSI3U

Peanmu3zanus MeXIpeAMETHBIX CBSI3el MPU M3YUYEHUU XUMHUHU B 9 KIlacce OCYIIECTBIISETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUHN, TaK U TOHATUN, SBJISFONIUXCSI CUCTEMHBIMH /I OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIIA. Peanu3amnus MexnpeIMeTHBIX CBs3ei
MpU U3YYEHUU XUMHUHU B 9 KJlacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHITHMA, TaK U TMOHATUH, SBISIOMIUXCS
CHUCTEMHBIMU JIJIS OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01mure ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAYYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAllU3, CHHTE3, KIacCHU(pUKaIUs, EPUOANIHOCTb, HAOIIOICHNE,
IKCTIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHUE, MOJICITb, SIBJICHHUE, MAPHUKOBBIN A((PEKT, TEXHOIOTHSI, MAaTEPHAIIHI.

®usnka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOMbI, PAIHMOAKTUBHOCTb, MOJIEKYNA, JIEKTPUUECKUN 3apsjl, MPOBOJHUKH,
MOJTYITPOBOJTHUKH, JUAJICKTPUKH, (DOTORIEMEHT, BEMIECTBO, TENO, OOBEM, arperarHoe COCTOSHHWE BEIIeCTBa, Ta3, pPacTBOpP, PaCTBOPUMOCTb,
KpUCTAITNYECKas peIIéTKa, CIUIaBbl, PU3NYECKUE BEIUYNHBI, €IUHULIBI U3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COIHIIE.



Buomnorus: porocuntes, qpixanue, Ouochepa, IKOCUCTEMA, MUHEPATIBHBIE YI0OPEHHS, MUKPOJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.
['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPO/IbL, IOJE3HbIE HCKOMIAEMbIE, TOILIIMBO, BOJAHBIE PECYPCHI.

iI1. IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI

N3yuenne xumun B §8-9 Kilacce HANpaBiICHO Ha JOCTHIKEHHE OOYYAIOIIMMHUCS JTUIHOCTHBIX, METAIPEJAMETHBIX U IPEIMETHBIX PE3yJIbTaTOB OCBOCHHS
y4eOHOTro MmpeMeTa.

JIMYHOCTHBIE PE3YJIbTATDBI

JImuHOCTHBIE PE3yabTaThl OCBOSHHS MPOrPaMMBbl OCHOBHOTO 00IIero oOpa3oBaHUs JOCTUTAIOTCA B Xoae OOydeHHs] XMMHUU B €IUHCTBE y4eOHOW u
BOCIIUTATEIBHON JeATeNnbHOCTH OpraHu3aluu B COOTBETCTBUU C TPAJULUOHHBIMM POCCHUMCKUMH COLMOKYJIBTYPHBIMM M J1yXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMH, TIPUHATHIMUA B OOIIECTBE MPaBUJIaMH U HOPMaMH MOBEJICHHS U CIIOCOOCTBYIOT MPOIIECCaM CaMONO3HAHMS, CAMOPA3BUTHUS U COIATTU3AIIH
00y4aromxcs.

JIMYHOCTHBIE PE3yabTATHl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YaCTH:

ITaTproTHYeCKOro BOCIUTAHUSA

1) HEHHOCTHOrO OTHOLIEHUS] K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAyYHOMY HaclIeJIUI0, IOHUMAHUS 3HAYEHUS XMMHUYECKOM HayKu B
KHM3HH COBPEMEHHOTO0 OOILIEeCTBa, CIIOCOOHOCTH BIaJeTh JOCTOBEpHONH HH(OpMaLuel O MNepeaoBbIX AOCTHKEHHSX M OTKPBITUAX MHUPOBOM U
OTE€YECTBEHHON XMMHUHU, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOIIECTBA;

I'paxxnanckoro BocnuTaHus

2) mpeAcTaBiIeHUS O COLMAIbHBIX HOpPMax M IpaBWIaXx MEXJIMYHOCTHBIX OTHOIICHHWH B KOJUIEKTHMBE, KOMMYHUKATHBHONH KOMIETEHTHOCTH B
OOIIIECTBEHHO MOJE3HOH, y4eOHO-MCCIIeA0BAaTENbCKOM, TBOPYECKOH M JAPYrMX BHMJAX JESITEIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3sHOW COBMECTHOU
NESTeIbHOCTH TPU BBIMOJIHEHUHM YYEOHBIX, IO3HABATEIbHBIX 3a]1a4, BBINOJIHEHUH XUMHUYECKHX OSKCIEPUMEHTOB, CO3/JaHUU YYEOHBIX IMPOEKTOB,
CTpeMJIEHHs K B3aMMOIOHMMAaHMIO M B3aMMOIIOMOIIM B Mpoliecce 3TOH yuyeOHOM IeATeIbHOCTH; TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MOCTYIKU
CBOMX TOBAPHIIEHN C MO3ULMU HPABCTBEHHBIX U IPABOBBIX HOPM C YY4ETOM OCO3HAHMS MOCIEICTBUN ITOCTYIIKOB;

IleHHOCTH HAYYHOI'0 NO3HAHUA

3) MHpPOBO33pEHYECKHX NPEICTABICHUNH O BEUIECTBE M XMMHMUYECKOH peakluu, COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAayKu H
COCTABJISIFOLIMX OCHOBY JUIsl TIOHUMaHMs CYIIHOCTHM HAyYHOM KapTHHBI MHpa; MPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI MPUPOIbI,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOIHOM CPeIoil, O POJIM XMMHUH B TO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeNbHBIX MOTHBOB, HANIPABJIECHHBIX Ha MOJyYeHHE HOBBIX 3HAHHH MO XMMHUHU, HEOOXOIUMBIX IJIsi OOBSICHEHHs HAOIIOAaeMbIX MPOLIECCOB U
SIBJICHUI;

5) mo3HaBarenbHOM, WHGOPMALMOHHON M YHTATEIbCKOW KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSATENBHOM pabOTBHl C y4yeOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPECTBAMH MHPOPMAIIMOHHBIX TEXHOJIOTHIA;



6) uHTEpeca K OOYYCHHIO M TO3HAHUIO, JTHOOO3HATETHLHOCTH, TOTOBHOCTH M CIOCOOHOCTH K CamMO0Opa30BaHUIO, MPOSKTHON M HMCCIIEIOBATEIBCKO N
NeSATEILHOCTH, K OCOBHAHHOMY BBIOOPY HAINPaBJICHHOCTH M YPOBHS 00y4YCHUS B JabHEHIIIEM;

@®opMHUPOBAHHA KYJIbTYPbI 310POBbSI

7) 0co3HaAHMS IICHHOCTH YKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha 370POBBIH 00pa3 KU3HU, OCO3HAHMS ITOCIIECACTBUH U
HENPUSITHS BPETHBIX MPUBBIYCK (YIIOTPEOIICHUS alTKOT OIS, HAPKOTUKOB, KypeHHsl), HEOOXOAMMOCTH COOIOCHIS TIPaBHII OE30IMaCHOCTH TpU 0OpaIieHuu
C XMMHUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM KU3HHU;

TpynoBoro BocnuTaHus

8) mHTEpeca K MPaKTHIECKOMY M3yUeHHUIO Mpodeccuid U TpyJa pa3IMYHOrO POJia, YBaXKCHHUE K TPYAY U Pe3yJIbTaTaM TPYAOBOW ACATEIHHOCTH, B TOM
YHcie Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHHHA 10 XMMHHU, OCO3HAHHOTO BHIOOpAa WHAMBHUIYAIBHOM TPACKTOPUU MPOAOIDKEHHS OOpa3oBaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEMH; ycnenrHoi npodecCHOHaIbHON IeATEeNbHOCTH U
pa3BUTHSA HEOOXOUMBIX YMEHUI; TOTOBHOCTh a/1allTUPOBAThCSI B IPOPECCUOHAIBHON CpeIE;

IKO0JOTrHIeCKOr0 BOCHIUTAHUSA

9) SKOJOTMYECKH IIeJIECOO0Pa3HOTO OTHOIICHHS K MPHUPOJAE KaK MCTOYHUKY XKH3HU Ha 3emile, OCHOBE €€ CYIIeCTBOBAHHS, NMOHMMAHUS IICHHOCTH
3JI0pOBOT0 1 0€30macHOro o0pas3a >KU3HH, OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO, OCO3HAHHS LIECHHOCTH
COOJTFOICHUS TTPaBWIT 0€30TIACHOTO TIOBEICHUS ITpH PabOTe ¢ BEIICCTBAMH, a TAKXKE B CUTYAIIHSIX, YTPOKAOIIUX 3JOPOBBIO U KU3HHU JIFOJICH;

10) ciocoOHOCTH MPUMEHSTH 3HAHUS, MOJy4yaeMble MPU M3YUYEHUU XHMHH, JUIsI PELISHUs 3a]ad, CBA3aHHBIX C OKpYKalolleld MPHUPOIHOM cpenou,
IIOBBILIICHUA ypOBH?I 3KOJIOFI/I‘-IGCKOI>1 Ky.HI)TypI)I, OCO3HaHUA I‘JIO6aJII)HOFO xapaKTepa 3KOJOTHUYCCKUX HpO6JIeM 158 HyTeI\/JI nux pCHIeHI/Iﬂ HOCpCI{CTBOM
METOJ0B XUMHUHU;

11) 5KOJI0rN4ECKOr0 MBIIIIEHUSI, YMEHHSI pyKOBOJCTBOBATHCS UM B ITO3HABATENbHON, KOMMYHUKATUBHOMN U COIIMAJIBHOM MPaKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe meranmpenMeTHBIX pe3yJbTAaTOB BBIACISIOT 3HAUMMBbIE HJis1 (OPMHPOBAHMUS MHUPOBO33PEHUSI OOIICHAYYHBIC TOHSATHS (3aKOH, TEOpHS,
MIPUHIINIL, TUTIOTE3a, PaKT, CHCTeMa, MPOLIEeCC, IKCIEPUMEHT | JIp.), KOTOPbIe UCTIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETax U MO3BOISIIOT
Ha OCHOBE 3HAHUM W3 3TUX MPEeAMETOB (OPMHUPOBATH MPECTABICHUE O IEJIOCTHOM HAy4YHOW KapTWHE MHUpPA, U YHUBEpPCAJbHBIE yueOHBIE ACUCTBUS
(mo3HaBaTenbHbIe, KOMMYHUKATUBHBIE, PETYISATUBHBIE), KOTOPhIE 00eCeYnBarOT (OPMUPOBAHNUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHUIO YUCOHOU NeATETHLHOCTH.

MertanpenmMeTHble pe3ynbTaThl OCBOCHHS OOpa30BaTEIbHOM MpPOrpaMMbl MO XMMHUU OTPaKalOT OBIAJCHHE YHHUBEPCAIBHBIMHU I03HABATEIHHBIMU
JIECTBUSAMU, B TOM YHCIIC:

ba30BbLIMM JJOrHYEeCKUMMU AeHCTBUSIMH

1) ymeHueM HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TPU OCBOCHHWM 3HAHUW: PACKPBIBATH CMBICT XWMHYECKHX TOHATUN (BBIACIATH HMX
XapaKTepHbIe MPU3HAKH, YCTAHABINBATH B3aMMOCBS3b C IPYTUMH MOHSITHSIMH), UCIIOJIb30BATh IOHATHUS JJIsi OOBSICHEHHSI OT/IEIbHBIX (DAKTOB U SIBICHUIA;
BBIOMPATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(PUKAINA XUMHUYECKUX BEIIECTB M XUMHYECKUX PEaKIIMiA; YCTaHABINBATh IPUYUHHO-CJICJICTBEHHBIE CBSI3H
MEXIy 00bEKTaMH U3y4EHUS; CTPOUTH JIOTHYECKHE pacCyXAeHUs (MHAYKTUBHBIE, TETYKTUBHEIE, 10 aHAJIIOTUH); AENaTh BBIBOJBI U 3aKIIOUCHHUS;



2) yMEHUEM IMPUMEHSTH B MPOLIECCE NMO3HAHUS MOHATUS (IIPEIMETHBIE U METANPEAMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMBIE B
XMMHH, IPE0OPa30BbIBATh IIUPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE MTPECTABICHUS — XUMHUYECKUI 3HaK (CHMBOJI 2JIEMEHTA), XUMHUEecKas popmyIia
U ypaBHEHHE XMMHUYECKOM pEaKIUu — MpPHU PEIICHHH Y4eOHO-TIO3HABATENbHBIX 33/a4; C YYETOM 3TUX MOJEIBHBIX IMPEICTABICHUNA BBISBIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU N3Y4aeMbIX 0OBEKTOB — XUMHUYECKUX BELIECTB U XUMUYECKUX PEAKLUH; BBIABIATH OOLIME 3aKOHOMEPHOCTH,
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U U NIPOTUBOPEUMS B U3yYaeMbIX IIPOLECCAX U ABJICHUAX; IpeyularaTb KPUTEPUU AJIs BBIABICHUS 3TUX 3aKOHOMEPHOCTEN U
IIPOTUBOPEUMI; CaMOCTOATENBHO BBIOMpATh CHOCOO pemieHus yueOHOH 3anaud (CpaBHMBATh HECKOJBKO BApUAHTOB peEIlEeHMs, BbIOMpaTh Haubosee
MOAXOAUINM ¢ YUETOM CaMOCTOSTENBHO BbIJIETIEHHBIX KPUTEPUEB);

Ba3oBbpIMHE HcciIen0BaTEILCKUMH JeHCTBUSIMU

3) yMEHHEM UCTOIb30BATh OCTABIEHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHMUS, @ TAK)KE B KAUECTBE OCHOBBI JJIs1 (HOPMHUPOBAHUS THIIOTE3HI 110
IIPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX CYKICHUMN;

4) npuobpeTeHue onbITa MO MJIAHUPOBAHUIO, OPraHU3alMN U MPOBEACHUI0 YYEHHUUECKUX SKCIIEPUMEHTOB: YMEHHE HaOII0AaTh 3a XOAO0M Ipoliecca,
CaMOCTOSITEJIbHO IPOrHO3UPOBATh €ro pe3ysibTaT, (popMynupoBaTh OOOOIIEHUS M BBIBOJBI 0 pe3yjbTaTaM MPOBEIEHHOIO OIbITA, UCCIEIO0BaHMI,
COCTaBJISITh OTYET O MpOoJIeTaHHON padoTe;

Pa6oroii ¢ nunpopmanueii

5) ymeHueMm BbIOMpaTh, aHATU3UPOBATh M WHTEPIPETUPOBATh MH(GOPMAIMIO PA3IMYHBIX BHIOB M (OpPM MpECTaBICHHS, MOTYyYaeMyI0 M3 Pa3HBIX
MCTOYHMKOB (HAay4yHO-TIOMYJISIpHAs JUTepaTypa XMMUYECKOIO COJAEp)KaHUs, CIpaBOuYHbIE MOCoOMs, pecypchl MHTepHeTra); KpUTHUYECKH OLIEHHWBATh
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

6) yMEHUEM NpPUMEHSTbh Pa3IUYHbIE METOJbl M 3alpoChl MPH HOUCKE U 0TOOpe MH(pOpPMAIMU U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOIUMBIX IS
BBITIOJTHEHUSI y4YEOHBIX M IIO3HABATENbHBIX 3a/ad OINpeJeN€HHOTO THUIA; NPUOOpEeTeHHe OmbITa B O00JACTH MCHOJIb30BaHUS HH(GOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJaJIeHUE KYJIbTYpPOH AaKTMBHOTO MCIOJB30BaHMS PA3IMYHBIX IOUCKOBBIX CHUCTEM; CaMOCTOSTEIbHO BBIOMPAThH
ONTHUMAaJIbHYIO (hOpPMY IpEACTaBIEeHU MH(OPMALIMK U WUIIOCTPUPOBATH PEIIaeMble 33a/1aul HECIOXKHBIMU CXEMaMHU, AMarpaMMaMy, ApyruMu popMaMu
rpaduKu 1 UX KOMOMHAIUSMY;

7) yMEHHEM HCIOJIb30BATh M aHAIM3UPOBATh B MpOLECCe YUeOHOW M HUCCIEN0BATENbCKOM EATEIbHOCTH HHPOPMAIUIO O BIMSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IICTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKarOIIeH MPUPOAHOMN CPEIbL;

YHuBepcaabHbIMM KOMMYHHUKATHBHBIMH 1eHCTBUSIMU

8) yMeHHeM 3ajaBaTh BONpPOCHI (B XOJ€ Juajora HW/MIM AMCKYCCHH) IO CYIIECTBY OOCYKAaeMOl TeMbl, (OpPMyIHpOBATH CBOM MPEAJIOKEHHS
OTHOCHUTEJILHO BBIIIOJIHEHUS TIPETIOKEHHOMN 3a/1auu;

9) npuoOpeTeHHe ONbITa MPE3EHTAllMKU PE3YJIbTATOB BBINOJHEHHS XMMHYECKOTO 3KCIepHUMEHTa (11abopaTOpHOro OMbITa, JJaOOpaTOpHOW pabOThl MO
MCCIJIETOBAaHUIO CBOMCTB BELIECTB, Y4€OHOTO MPOEKTA);

10) 3amHTEpEeCOBaHHOCTH B COBMECTHOW CO CBEPCTHHKAMM I103HABATEIBHOW M MCCIENOBATENIBCKOW JESATENIBHOCTH NPU PELIEHUU BO3ZHUKAIOIINX
npoOyieM Ha OCHOBE ydé€ra OOIIMX HHTEPECOB W COTJIacOBaHMS MO3UIMI (0OCyXAeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE WITYPMBD», KOOpPIUHAIIHUS
COBMECTHBIX JICWCTBUIL, ONpeielieHne KPUTEPUEB 10 OLIEHKE KaueCTBa BHIIOJIHEHHON PaboThI U JIp.);

YHuBepcaabHbIMH PeryJIATHBHBIMH A€l CTBUSIMH



11) ymeHMeM CaMOCTOSATEIBHO OIPEAEIATh LENH JACIATEIbHOCTH, IUIAHMPOBAaTh, OCYLIECTBIATb, KOHTPOJIMPOBATH M IPU HEOOXOAMMOCTH
KOPPEKTHPOBATh CBOIO JESATEIbHOCTb, BbIOMpaTh HauOosee 3(PQPEeKTUBHbIE CIOCOOBI peIIeHHs y4eOHBIX M IO3HABAaTEIbHBIX 3a/1a4, CAMOCTOSTEIbHO
COCTABIISATh WJIM KOPPEKTUPOBATH MPEATIOKECHHBIN aIrOPUTM JSHCTBUIN MPHU BBHIOJHEHUU 33JaHUN C Y4ETOM MOJYYEHHS HOBBIX 3HAHUI 00 M3ydaeMbIX
00BEKTaxX — BELIECTBAX U PEaKLUsIX; OLIEHUBATh COOTBETCTBUE IOJIyUEHHOI'O Pe3yJIbTaTa 3asBJICHHOM LIETIH;

12) ymeHreM UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IpeJlaraéMble B YCIIOBUU 3a/1aHU.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yabTATOB IO OCBOCHHUIO 00S3aTENBHOTO COAEP)KAaHUS, YCTAHOBICHHOTO JAHHOW NPUMEPHON paboyeil mporpaMmoi,
BBIJICJIAIOT: OCBOEHHBIE OOYUYarOIIMMUCS Hay4HbIE 3HAHMsI, YMEHUS U CHOCOOBI IeHCTBUH, cnenuduyeckue Ui NpeIMeTHON o0nacTi «XUMUs», BUABI
JESITeTbHOCTH IO TIOJYYSHHUIO HOBOTO 3HAHMS, €T0 MHTEPIPETAINHU, PEOOPA30BAHHIO U IPUMEHEHHIO B PA3JINYHBIX Y4EOHBIX M HOBBIX CUTYAIIHSX.

[TpeameTrHble pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS CIEIYIOIUX YMEHUI:

8 KJIACC

1) packpwisamb cmpici OCHOBHBIX XUMUYECKHX MOHSITHI: aTOM, MOJEKYJa, XMMHUYECKUN JJIEMEHT, IPOCTOE BEIIECCTBO, CIOKHOE BEILECTBO, CMECh
(omHOpOIHAs M HEOAHOPOJHAs), BAJEHTHOCTb, OTHOCHUTENIbHAs aTOMHAs M MOJIEKYJISIpDHAs Macca, KOJIMYECTBO BEILECTBAa, MOJIb, MOJISIpHAas Macca,
MaccoBasi JI0Jsl XMMHUYECKOro 3JIEMEHTa B COEIMHEHHM, MOJISIpHBIH O0BEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJb, JEKTPOOTPULATENILHOCTh, CTENEHb
OKHCJICHHS, XUMUYECKasl Peakius, KiacCu(hUKalus peaknii: peakliuu COSAMHEHHS], PEaKIMH Pa3JIoKEHUs, pEaKIMH 3aMEIICHUS, PEaKIIuu 00MEHa, 3K30-
U SHIOTEPMUYECKUE peaKlUH; TEIIOBOM 3((eKT peakuuu; sIpo aToMa, 3JIEKTPOHHBIA CIIOM aToma, aTOMHas OopOMTalb, paguyCc aTomMa, XMMHUYecKas
CBSI3b, MTOJISIPHAS U HEMOJSIpHAsl KOBAJICHTHAsSI CBsI3b, MOHHAS CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccoBast J10Jid BEleCTBA (MPOLIEHTHAs KOHIIEHTPAIus)
B PacTBOpE;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHITHH (CM. T1. 1) M IPUMEHSTH 3T MOHSATHS TIPU OMMCAHUU BELICCTB U UX MPEBPAILCHUN;

3) ucnonvzosams XUMHYECKYIO CHMBOJIUKY JUTS COCTaBIICHUS (DOPMYIT BEIIECTB M YPABHEHUI XUMHICCKUX PEAKIIHIA;

4) onpedensimb BaJCHTHOCTh aTOMOB JJIEMEHTOB B OHHAPHBIX COCJMHEHHSX; CTCNCHb OKHCJICHUS JJIEMCHTOB B OWHAPHBIX COCJAWHCHUSX;
MPUHAIIEKHOCTh BEIECTB K ONPEAeNEHHOMY KJIacCy COCIUHEHUH 1Mo GopMyliaM; BUI XMMHUYECKOH CBS3M (KOBaJIEHTHAs M MOHHAs) B HEOPraHWY E€CKUX
COEIMHEHUSIX;

5) packpvieams cmuvicn llepnoandeckoro 3akona JI. M. MeHzeneeBa: JEMOHCTPUPOBATh IOHUMAHUE TMEPUOJUYCSCKON 3aBHCUMOCTH CBOMCTB
XUMHUYECKHUX D3JIEMEHTOB OT MX nojiokeHusi B llepumonmyeckoil cuUCTeMe; 3aKOHOB COXPAaHEHHUSI MacChl BEIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUs, 3aKOHa ABOTajpo; OMHUCHIBATh M XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepnonnueckoil cucteMbl XMMUYECKUX 3JIE€MEHTOB:
pa3nuyath NOHITUS «TJaBHas noArpymnmna (A-rpynmna)» u «mobounast noarpymnmna (b-rpynmna)», Mansie 1 OoJbLINE MEPUOJIbI; COOTHOCUTH 0003HAYEHUS,
KoTOpble uMeroTcs B Tabmuue «llepuoanyeckas cucrema Xxumudeckux snemeHToB J[. . MenpaeneeBa» ¢ 4YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHMS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTAB M 3apsiz sApa, 00lIee YUCII0 3JIEKTPOHOB U PaclpeieIeHHE UX 110 3JIEKTPOHHBIM CII05IM);

6) kraccuguyuposams XAMHYECKHAE SIIEMEHTBI; HEOPTaHMYECKUE BEIIECTBA; XUMHYECKHAE PEaKUUH (II0 YMCIy M COCTAaBY YYacCTBYIOIIMX B PEaKIHU
BELIECTB, [0 TEIJIOBOMY 3D PexTy);



7) xapaxmepuzoeams (onucvleamy) OOLIME XMMUYECKIE CBOWCTBA BEIICCTB PA3IMYHBIX KJIACCOB, MOJITBEPIK/asi OMMCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
YpaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

8) mpoenozupoeams CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4eCTBCHHOI'O COCTaBa; BO3MOXKHOCTH INPOTEKAHUS XMMHUYCCKHX HpPEBPAIICHHUN B
Pa3IMYHBIX YCIOBUSIX;

9) 6bluuCHIMb OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB; MAacCOBYIO JIOJIO XMMHYECKOTO AJIEMEHTa MO0 (opMyie COCIHMHEHHS
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE; MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PeaKIuy;

10) npumernsims OCHOBHBIE ONIEPALIMU MBICIUTEIBHON ACATEIBHOCTH — AHAIN3 U CHHTE3, CPAaBHEHHE, 0000IICHUE, CUCTEMATU3AIHIO, KIaCCH(PUKAIHIO,
BBISIBJICHHE IPUYUHHO-CJIEICTBEHHBIX CBSI3€H — JUISl U3YUYEHHUS CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIH; €CTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS —
Ha0JI0IeHNe, U3MEPEHNE, MOJICTIMPOBAHUE, SKCIICPUMEHT (peasIbHBINA U MBICIICHHBIH );

11) credoeéamp mpaBuIaM TOJIB30BaHUS XUMHYECKOW TOCYI0W U J1abopaTOpHBIM 00OPYIOBAHUEM, a TAK)KE MPaBUIaM OOpaICHHs C BEIIECTBAMHU B
COOTBETCTBUM C MHCTPYKLMSIMHU IO BBIITOJIHEHUIO JJAOOPATOPHBIX XMMHUECKUX OMBITOB MO MOJYyYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (BOAOpOAA
U KUCJIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpPENEIEHHON MaccoBOil N0yl pacTBOPEHHOTO BEIIECTBA; IJIAHUPOBATb U MPOBOAUTH XUMHUYECKUE
HKCHEPUMEHTHI 110 PACcIIO3HABAHHUIO PACTBOPOB IIENIOUEH U KUCIOT C TOMOIIBI0 HHIANKATOPOB (JIakMyc, (heHON(TaTICHH, METUIOPAHXK U Ap.).

9 KJIACC

1) packpvieamb cmblci OCHOBHBIX XUMHUYECKHUX TIOHSITUN: XMMUYECKHIA 3JIEMEHT, aTOM, MOJICKYJIa, HOH, KATUOH, aHHOH, IIPOCTOE BEIECTBO, CIOXKHOEC
BEIIECTBO, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMHUECKash peaklus, XMMHUECKas CBs3b, TEIIOBON 3(PPeKT peakiuu, Molb,
MOJIIpHBIA 00BEM, pacTBOP; 3JIEKTPOIUTHI, HEAIEKTPOJIUTHI, SJIEKTPOIUTUYECKAST TUCCOLMALINS, PEaKLIMU HOHHOIO OOMEHa, KaTajJu3arop, XMMHYECKOoe
paBHOBecHe, oOpaTuMble M HeOOpaTHMBble pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE PEAKIMM, OKHUCIMTEIb, BOCCTAHOBUTENb, OKHUCJIEHHE H
BOCCTAHOBJICHHE, AJUIOTpONus, aM(OTEpHOCTb, XUMHUYECKas CBS3b (KOBaJIEHTHasl, MOHHAs, METaJIM4ecKas), KpUCTaJuIMueckas pemérka, KOppo3us
METAJUIOB, CIUIaBbI; CKOPOCTh XUMHUECKON peaklny, rpeenbHo gomnycrumas konneHtpanus (I1JIK) Bemectsa;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHITHH (CM. T1. 1) M IPUMEHSTH 3TH TIOHSTHUS TPH ONMCAHUY BEIIECTB U MX MPEBPAIICHUH;

3) ucnonvzosams XUMHYECKYIO CHMBOJIUKY JUTS COCTaBIICHUS (DOPMYIT BEIIECTB M YPABHEHUI XUMHYCCKUX PEAKIIHIA;

4) onpedensimb BaJCHTHOCTh M CTENCHb OKUCIICHHS XHMHYECKHX JJIEMEHTOB B COCAMHEHHSX Pa3IMYHOTO COCTAaBa; MPHHAJICKHOCTh BEIIECTB K
OIpeIeIEHHOMY KJlacCcy COeTUHEHMH 1Mo (GopMynam; BUJ XUMHUYECKON CBSI3M (KOBaJICHTHAs, HOHHAs, METaJUIMYEeCKas) B HEOPraHUYECKUX COCTUHEHUSX;
3aps] MOHAa IO XUMHUYECKOH (opMylie; XapakTep Cpeldbl B BOJHBIX pPAaCTBOpPAaX HEOPTaHWYECKUX COEAMHEHUH, THN KPUCTANIMYECKOW pEIIETKU
KOHKPETHOTO BEILIECTBA,

5) packpvisamo cmoica Tepuoandeckoro 3akona [I. Y. MeneneeBa u JeMOHCTPUPOBATh €0 MOHMMAaHHUE: OMMUCHIBATh U XapaKTEPH30BaTh TAOIMUHYIO
dopmy Ilepuoanueckoil CHCTEMbI XUMHUYECKUX AJIEMEHTOB: pa3iinyaTh MOHATHUS «TJIaBHas noArpymnmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpynma)y,
Majble U OOJIbIINE MEPHOIbl; COOTHOCUTh 00O3HAUEHUS, KOTOPble UMEIOTCS B MEPHOJUYECKON TaONHIle, C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHUS
aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB M 3aps] sapa, oOllee YHCIIOo 3JIEKTPOHOB U pacIpelesieHHe MX IO 3JIEKTPOHHBIM CIOSM); OOBSCHATH oOIIue
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B IpeJiesiax MaJIbIX EPUO0B U TJIaBHBIX MOJATPYII ¢ Y4ETOM CTPOEHUS X aTOMOB;

6) kraccuguyuposams XUMHYECKHAE SIIEMEHTBI; HEOPTaHMYECKUE BEIIECTBA; XUMHYECKHAE PEaKUUH (II0 YMCIYy M COCTAaBY YYacCTBYIOIIMX B PEaKIMU
BELIECTB, 10 TEIJIOBOMY 3(PPEKTy, IO U3MEHEHUIO CTENEHEN OKUCIECHUSI XUMUYECKUX JIEMEHTOB);



7) xapaxmepuzoeams (ONKCHIBaTh) OOIIUE W cHElM(UYECKUE XMMHUYECKHE CBOMCTBA IMPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPXKIas OMHCAHUEC
MpUMepaMu MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIOUINX XMMHUECKUX PEaKIIMii;

8) cocmaensime ypaBHEHHS 3JIEKTPOIMTHUSCKON IMCCOLMALIMN KUCIIOT, LIEJIOYEH M COJICH; MOJHbIC M COKPAUIEHHBIC YPAaBHEHUS PEaKLUil MOHHOTO
oOMeHa; ypaBHEHHS peaklMii, HOITBEPKIAIONINX CYIIECTBOBAHUE FEHETUYECKOM CBSI3M MEX]Ty BEIIE€CTBAMU PA3IMYHBIX KJIACCOB;

9) packpvisams cywHOCHb OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUI IOCPEACTBOM COCTABJICHUS AJIEKTPOHHOTO OaaHca ITUX PEaKIHii;

10) npoernozupoéams CBOWCTBA BEIECTB B 3aBUCHMOCTH OT HMX CTPOCHHUS; BO3MOXKHOCTH IMPOTEKAHHsS XMMHUYECKUX MPEBPAIICHUI B Pa3IMYHBIX
YCIIOBUSIX;

11) ebiuucisimes OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MACCOBYIO JTOJF0 XUMHUYECKOTO 3JeMEHTa 10 (hOopMyJie COCAUHCHUS;
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE; IPOBOAUTH PACUEThI [10 YPABHEHUIO XUMUYECKOUN peaKuy;

12) credoeéams npaBuiIaM TOJIB30BaHUS XUMHYECKOHW MOCYI0H U J1abopaTOpHBIM 00OPYAOBAHUEM, a TAK)KE MPaBUIaM OOpaICHUS C BEIIECTBAMHU B
COOTBETCTBHH C MHCTPYKIMSMH TIO BBITOJIHEHHIO JIAOOPATOPHBIX XUMHUECKUX OIBITOB IO MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa U
YIJIEKUCIIOTO Ta3a);

13) npoodums peakiuu, NOATBEPIKAAIOIINE KAYSCTBCHHBIN COCTaB Pa3IMYHbBIX BEUICCTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPH[-, OPOMUI-, HOIUI-,
kapOoHart-, ¢pocdar-, cCUITUKar-, Cyabdar-, THIPOKCUA-UOHBI, KATHOHBI AMMOHHUS M MOHBI H3yYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX
HEOpPraHUYECKUX BEILECTB;

14) npumensims OCHOBHBIC OINEPAIlMM MBICIMTEILHON IESITEIbHOCTH — aHajdM3 W CHUHTE3, CpaBHCHHE, 00O0OIICHHE, CHCTEMATH3allUI0, BbISIBICHUC
MPUYUHHO-CIIEACTBEHHBIX CBSI3ed — JUIsl M3YYEHHS CBOMCTB BEHIECTB M XHUMHUYECKUX PEaKIHMi; €CTeCTBEHHO-HAyYHBIE METOJbl IO3HAHUS —
HaOI0/IeHne, U3MEPEHNe, MOJICIIUPOBAHKE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBII ).

IV. TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne | HammeHnoBaHue paszaenoB u TeM nporpammel | KonrdecTBo yacoB DnekTpoHHbIe (IU(PPOBHIE) 00pa3zoBaTEIbHBIC
n/m pecypchl
BCETO | KOHTPOJIb | TpaKTUYeC
HbIE KHe

paboTel | pabOTHI

Pa3nea 1. IlepponayanbHble XUMHYECKHE NOHATHS

1.1. | Xumusa — BaxkHas 001acTh ectecTBO3HaHusA u| 5 |0 2 https://resh.edu.ru/
NPAKTHYECKOHN eI TENbHOCTH YeTOBeKa http://him. 1september.ru

http://www.chemnet.ru



https://resh.edu.ru/
http://him.1september.ru/
http://www.chemnet.ru/

1.2. | BemiectBa 15 |1 0 https://resh.edu.ru/
U XUMHYECKUE PEaKIIH http://www.chemnet.ru
ABTOpCKas mpe3eHTanus
Wroro mo pazneny 20
Paznen 2. BaxHeiilue npeacTaBuTe i HEOPraHUYeCKUX BellecTB
2.1.| Bo3ayx. Kucnopon. [Tonstue 06 okcumax 5 |0 1 https://resh.edu.ru/
http://him.1september.ru
ABTOpCKas mpe3eHTanus
2.2. | Bogopon. 5 1|0 1 https://resh.edu.ru/
[TonsaTue o KucIOTaX U CONSIX ABTOpCKast mpe3eHTaIus
2.3. | KomnyecTBeHHBIC OTHOLICHHS B XUMHUH 4 1|0 0 https://resh.edu.ru/
http://him.1september.ru
2.4.| Bona. PactBopsl. [ToHsITHE 00 OCHOBaHHSIX 5 |1 1 https://resh.edu.ru/
http://him.1september.ru
2.5.| OcHOBHBIE KJIaCChI Heopranuueckux | 11 |1 1 https://resh.edu.ru/
COeTMHEHHH http://him.1september.ru
http://www.chemnet.ru
ABTOpCKas mpe3eHTaus
Hroro mo pazneny 30
Paznen 3. llepuoanyeckuni 3aK0H )/ Hepuoanyeckas CHCTeMa XHMHYECKHX agemenTtoB /. W. MemnpaeieeBa.

CTpOCHI/Ie aToMOB. XUMHYecKasi CBA3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHHU

3.1. | [lepuoauveckuii 3akon u Ilepuommyeckas| 7 |0 0 https://resh.edu.ru/
CHCTEMA XAMWYECKHUX 3JIEMEHTOB http://him. 1september.ru
. . Menneneesa. CTpoeHue aroma

3.2. | Xumunueckas CBSI3b. OxucmurensHo-| 8 |1 0 https://resh.edu.ru/
BOCCTaHOBUTEIIbHBIEC PEAKIINU



https://resh.edu.ru/
http://www.chemnet.ru/
https://resh.edu.ru/
http://him.1september.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://him.1september.ru/
http://www.chemnet.ru/
https://resh.edu.ru/
http://him.1september.ru/
https://resh.edu.ru/

http://him.1september.ru
http://www.chemnet.ru

Wroro no pazaeny: 15
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB [Io| 68 |4 6
[TPOTPAMME
9 KJIACC
Ne | HaumeHoBaHUE pa3/iesioB U TEM IPOTPaAMMBI KomnuecTBo yacos DJEeKTPOHHBIC (uudposbie) o0pazoBarelibHbIC
n/m pecypchbl
BCETO | KOHTPOJIb | TPAKTUYEC
HbIE KHe
pabotel | paboOThI
Pa3nes 1. BemecTBo U XuMH4yecKkme peakiun
1.1. | IloBTopenue u yriyOieHue 3HaHUM OCHOBHBIX | 5 |1 https://resh.edu.ru/
paszenoB Kypca 8 kiaacca http://www.chemnet.ru
1.2.|OcHOBHBIE = 3aKOHOMEPHOCTHM  XUMHUYECKuX | 4 1 https://resh.edu.ru/
peaxmii http://www.chemnet.ru
http://him.1september.ru
ABTOpCKasi Ipe3eHTaIHs
1.3. | DnekTponuTHuecKas nucconmanus. | 8 |1 1 https://resh.edu.ru/
XUMHUYECKHE Peakluu B PaCTBOpax http://www.chemnet.ru
Hroro no pazneny 17
Paspnen 2. Hemera/uibl M X COeIMHEHUS
2.1. | Obmas XapaKTepUCTHKA xumuyeckux | 4 |0 1 https://resh.edu.ru/

anemeHToB VIIA-rpynmsl. I'anoreHsl

http://www.chemnet.ru
ABTOpCKaH MMpe3CHTAlI A



http://him.1september.ru/
http://www.chemnet.ru/
https://resh.edu.ru/
http://www.chemnet.ru/
https://resh.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://www.chemnet.ru/
https://resh.edu.ru/
http://www.chemnet.ru/

2.2. | Obmas XapaKTEPUCTHKA XUMHYECKHX 5 https://resh.edu.ru/
COCIMHCHMA ABTOpCKas Ipe3eHTaIMs
2.3. | Obmias XapaKTEPUCTHKA XUMHYECKHX 7 https://resh.edu.ru/
aneMeHTOB VA-rpynmbl. A3ot, ¢ochop u ux http://www.chemnet.ru
COCIMHCHUS
2.4. | O6mast XapaKTepUCTHKA XMMHUYECKUX | 8 https://resh.edu.ru/
3JIEMEHTOB IVA-rpymmsl. http://www.chemnet.ru
yrﬂepOI[ n erMHI/If/'I 1 UX COCOAUHCHUSA http://him_lseptember.ru
Uroro no pazneny 24
Pazgen 3. MeTa/iibl M HX COeTUHEHU S
3.1. | OO1m1re cBOMCTBA METAJLIIOB 4 https://resh.edu.ru/
http://www.chemnet.ru
3.2. | BakHeiime MeTaIbl U MX COCAMHCHUS 16 https://resh.edu.ru/
http://him.1september.ru
http://www.chemnet.ru
Wroro mo pasnueny: 20
Pa3nesn 4. Xumus u okpyskaomasi cpeaa
4.1. | BemecTBa 1 MaTepuabl B )KM3HHU YeIOBEKa 3 https://resh.edu.ru/
http://him.1september.ru
http://www.chemnet.ru
Hroro mo pasnmeny: 3
PesepBHOE Bpemst 4
OBIIEE KOJIMYECTBO YACOB IIo| 68

I[TPOI'PAMME



https://resh.edu.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://www.chemnet.ru/
https://resh.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://www.chemnet.ru/
https://resh.edu.ru/
http://him.1september.ru/
http://www.chemnet.ru/
https://resh.edu.ru/
http://him.1september.ru/
http://www.chemnet.ru/

