


MNOACHUTEJIbBHAS 3AITMCKA

Pabouast mporpamMma 1mo XuMuu J1si 00y4aromuxcs 8 KJIaCCOB COCTaBlieHa Ha ocHOBe TpeOoBaHUM K
pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00111er0 00pa3oBaHus,
npezcTaBieHHbIX B DeepaibHOM rOCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOT'O OOIIEro
o0Opa3oBaHus, ¢ yUETOM pacpeeIEHHBIX MO KJIaccaM MPOBEPSIEMBIX TPEOOBAaHUH K PEe3yIbTaTaM OCBOCHHUS
OCHOBHOHM 00pa30oBaTeIbHOIN MPOrpaMMbl OCHOBHOTO 00IIET0 00pa30BaHuUs U 3JIEMEHTOB COJCPKAHUA,
MPEJICTABICHHBIX B Y HUBEPCALHOM KOIM(HUKATOPE MO XUMUH, a TakKe Ha ocHoBe [IpumepHoil mporpammbl
BOCTIMTaHUS O0YYAIOIIUXCS MPU TOTyYEHUH OCHOBHOTO 0011er0o 00pa3oBanus u ¢ yuérom Konnenmuu
npernoiaBaHus yueOHOTO mpenMeTa « XUMUs» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoit
Ddenepanum, peaan3yonX OCHOBHBIE 001Ie00pa3oBaTeibHble porpammel (yTB. Pemrennem Komerun
Mumnrnpocgerienus: Poccuu, nmporokosn ot 03.12.2019 N TIK-48H).

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «XUMMUSD»

Bkiag yuebHoro npenmera « XUMus» B JOCTHIKEHUE LieIeld OCHOBHOTO 00111ero 00pa3oBaHus 00yCI0BICH
BO MHOI'OM 3HAUYE€HUEM XMMHUUYECKOM HAYKU B IO3HAHUU 3aKOHOB IIPUPOJIbl, B PA3BUTUU IIPOU3BOJUTEIBHBIX
cuJ1 001IeCTBa U CO3JJaHUH HOBOM 0a3bl MaTepualbHON KYJIbTYpPHI.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HaYK PAacIpOCTpaHmiIa CBOE BIMSHUE HA BCe 001aCTH
YeJI0BEYECKOr0 CYIIeCTBOBAHUS, 3a/jajla HOBOE BUJICHUE MHPA, CTalla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOI KyJIbTYpbl, HEOOXOIUMBIM YCIOBHUEM >KU3HH OOIIECTBA: 3HAHUE XUMHUU CIY>KUT OCHOBOM JIJIst
dbopMUpOBaHUS MUPOBO33PEHHUS YEIIOBEKA, €0 MPEACTABICHUI 0 MaTepruaIbHOM €MHCTBE MUPA; BAXKHYIO
pOJIb UrparoT GopMUpPYyEMbIE XUMHUEH MPEACTaBICHUS O B3aUMOIPEBPAIICHHUSIX YHEPTUH U 00 IBOJIIOLINH
BEIIECTB B PUPOJIC; COBPEMEHHAs XUMUS HAIpaBJeHa Ha PeleHHE rI100aIbHBIX TPOOJIEM YCTOHYUBOTO
pa3BUTHUS YEJIOBEUECTBA — ChIPbEBOM, SHEPreTUUECKOM, MHUILIEBOI U IKOJIOTUYECKOM O€30MacHOCTH, TPodiieM
3/IpaBOOXPAHEHUS.

B ycnoBusix Bo3pacTaromiero 3HadeHus: XMMUH B )KU3HU OOIIECTBA CYIIIECTBEHHO MOBBICUIIACH POJIb
XMMHUYECKOro o0pazoBaHusl. B muiane conpanu3anyuy oOHO SIBJISETCS OHUM M3 YCIOBHM (hopMupoBaHUs
MHTEJIJIEKTA JINYHOCTU ¥ TAPMOHUYHOTO €€ pa3BUTHUS.

CoBpeMEHHOMY Y€JIOBEKY XUMUYECKHE 3HAHUSI HEOOXOAUMBI JJIsi IPUOOpETEeHUS OOIIEKYIbTYPHOTIO
YPOBHS, IO3BOJISIOLIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4acTBOBAaTh B MHOT0OOpa3HOI
KHM3HHU OOLIECTBA, JUIsl OCO3HAHUS BAKHOCTH Pa3yMHOI'0 OTHOILEHUS K CBOEMY 370POBBIO U 3710POBBIO
JIPYTHX, K OKpY>Karolllel IpUpOIHOM cpeie, At TPaMOTHOTO TIOBEIEHUS IPU UCIIOJIb30BAHUHU PA3INYHBIX

MaTCpHraJioOB U XUMUYCCKHUX BCIICCTB B HOBCGILH@BHOI\/JI JKHU3HU.

Xumuueckoe 00pa3oBaHue B OCHOBHOM IIKOJIE SBJsIETCs 6a30BbIM MO OTHOILIEHHUIO K CUCTEME O0IIero
XUMHUYecKoro oopazoBanus. [loaTOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO PEATU3YET MPUCYLINE 00IIEMY
XUMHYECKOMY 00pa30BaHHUIO KIIIOUEBbIE LIEHHOCTH, KOTOPBIE OTPaXKatoT rOCYAapCTBEHHBIE, OOIIIECTBEHHbIE U
MHAUBHUyaJIbHbIE TOTPEOHOCTU. DTUM OTpEAEAeTCs CYIIHOCTh O0IIeH cTpaTerui 00y4eHusl, BOCIUTAHUS U
pa3BUTHS 00YYAIOIIUXCS CPEACTBAMH YU€OHOTO MpeaAMETa «XUMHUSI».

W3zyuenue npeamera: 1) cnocoOCTBYET peaan3aliiii BO3MOKHOCTEH U1 caMOpa3BUTHS U POPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOM rpaMOTHOCTH; 2) BHOCHUT BKJIaJl B (GOPMHUPOBaHKE
MBILUIEHHS] U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB X CAMOCTOSTEIbHONU yueOHOU
JeSITeNIbHOCTH, SKCIIEPUMEHTAIbHBIX U HCCIIEI0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B TOBCEIHEBHOI
YKU3HU, TaK U B IPOPECCUOHAIBHOM eATENbHOCTH; 3) 3HAKOMUT CO CHENM(PHUKON HAYyYHOTO MBIIICHUS,

3aKJIaJbIBaCT OCHOBBI EJIOCTHOI'O B3rJIs11a Ha €CAMHCTBO NPHUPOJALI U YEJIOBCKA, ABJISACTCA OTBETCTBCHHBIM



3TarnoM B (POPMUPOBAHHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOJPOCTKOB; 4) CIOCOOCTBYET
q)OpMI/IpOBaHI/HO HCHHOCTHOI'O OTHOMICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IPUPOAC, K UCIIOBCKY,
BHOCHT CBOH BKJIaJI B 9KOJIOTHYECKOE 00pa30BaHNE MIKOJILHUKOB.

HaspanHple HampaBJIeHHs B 00YYCHUHM XUMUHM 00SCIICYUBAIOTCS CIICIIUPUKON COACpKaHUs PEAMETa,
KOTOprfI ABJICTCA NCAArOrM4CCKU aJalITUPOBAHHBIM OTPaXCHUCM 6a30130p”1 HAayKH XUMHU HA OHpeI[eJIéHHOM
aTare €€ pa3BUTHSL.

Kypc xumum 0CHOBHOM IIKOJIBI OPUEHTUPOBAH Ha OCBOCHHE 00YJAIOIIUMHUCS OCHOB HEOPTaHHIECKOM

XHUMHU ¥ HEKOTOPBIX OHATHH U CBeIEHUH 00 OTAETHHBIX 00BEKTaX OPraHMYECKOW XUMUH.

Crtpykrypa conepkanus rpeaMera copMupoBaHa Ha OCHOBE CUCTEMHOT0 MOIX0a K €ro U3y4eHHIO.
CopepxaHue CKJIaJbIBACTCS U3 CUCTEMbI IOHATUNA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI TOHATHIA
0 XxuMHuueckoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIUITY ITOCJIEI0BATEILHOTO
pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABICHUI Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
yU€HUs KaK OCHOBBI BCEro eCcTecTBO3HaHUs, ypoBHs [lepuoanueckoro 3akona /. 1I. MenzaeneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YUCHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U, MPEACTaBICHUN 00
AIEKTPOIUTUYECKOM TUCCOLMAIIMY BEIIECTB B pacTBopax. TeopeTHueckne 3HaHUs pacCMaTpPUBAIOTCS Ha
OCHOBE IMIUPUYECKHU MOTYYECHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIIEOBATEIHLHO OT OAHOTO
YPOBHS K JPYTroMYy, BBIOTHSS GYHKIIUN OOBSICHEHUS U IPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS U

BO3MOXKHOCTEH MPAKTUYCCKOI'0 NPUMCHCHUA U IMOJTYYCHUA N3Yy4aCMbIX BCUICCTB.

Takas opraHn3amust cojep>kaHus Kypca CIlocoOCTBYET IIPEACTaBICHHIO XUMHUUECKON COCTaBIIAIOIIEH
HAy4YyHOW KapTUHBI MUpa B JIOTUKE €€ CUCTeMHOU npuposl. Tem campiM 00ecriedyuBaeTCsi BO3SMOXHOCTh
(dopMupOBaHUS y 00yHarOIIMXCsl HEHHOCTHOIO OTHOILIEHUS! K HAYyYHOMY 3HAHUIO U METOJaM I103HaHUs B
Hayke. BaxHO Tak)ke 3aMETUTh, YTO OCBOCHHE COJIEP KAHUS Kypca IPOUCXOIUT C MPUBJIECUEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKpykatomuit Mup», «buonorus. 5—7 knaceb» 1 «®dusuka. 7 Kimacey.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

K HanpaBiieHu1o nepBOCTENEHHON 3HAYMMOCTH MPHU pean3alii 00pa3oBaTesIbHbIX QYHKIUHN NpeaMeTa
«XUMHUSI» TPAJUIMOHHO OTHOCAT (POPMHUPOBAHKE 3HAHUN OCHOB XMMHUYECKOI HayKU Kak 00J1acTi
COBPEMEHHOT'0 €CTECTBO3HAHMSI, IPAKTUYECKON IEATEIbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBOH KyJbTYypHl. 3a/1a4ya MpeAMeTa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN —
BaXHEHIINX (aKTOB, MOHITHI, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, JOCTYIMHBIX 000011IeHUI
MHPOBO33PEHUYECKOI0 XapaKTepa, A3bIKa HAyKH, 3HAHUM O HAyYHBIX METOJIaX U3Y4YEHUS BELIECTB U
XUMHUYECKHUX PEaKIMi, a Takke B (POPMUPOBAHUH U Pa3BUTUU YMEHUH U CIIOCOOOB J1€ATEIbHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHHUEM, HAOJIO/IEHUEM U ITPOBEIEHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOCHHEM

IMpaBUJI 0e30I1acHOr0 06pameHI/m C BEILIECTBAMH B IIOBCEOHEBHON KU3HU.

Hapsiny ¢ aTuM 1ienu n3ydeHus npeiMera B IporpaMMe YTOUYHEHBI M CKOPPEKTUPOBAHBI C YYETOM HOBBIX
IPUOPUTETOB B CICTEME OCHOBHOTO 00111eT0 00pazoBanusi. CerogHs B 00pa3oBaHUU 0COO0 3HAYUMOM
NpU3HAETCS HAIIPABJICHHOCTh 00YYEeHHsI Ha Pa3BUTHE U CaMOPa3BUTHE TUYHOCTH, (OPMUPOBAHUE €€
UHTEJUIeKTa 1 0011el KynbTypbl. O0yueHne yMEHUIO YUUTHCS U MPOJOJIKaTh CBOE 0Opa3oBaHue
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (PYHKIMI yueOHBIX PEAMETOB.

B cBsi3u ¢ 3TUM TIpU U3YYEHUH TpEeIMETa B OCHOBHOM IIIKOJIE JOMUHHUPYIOIEe 3HAUCHUE MPUOOPETH TaKue
LENH, KaK:

(hopMHUpOBaHKE HHTEIIEKTYAIHPHO PA3BUTON JTUYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO, COTPYAHHYECTBY,
CaMOCTOSITEIbBHOMY TIPUHSATHIO PEIICHU, CITIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSFOIIMMCS YCIOBHUSIM
KU3HU;

HaIpaBJICHHOCTb O6y‘-I€HI/I$I Ha CUCTCMaTU4YCCKOC HpI/IO6H_IeHI/I€ ydamuxces K CaMOCTOSTEIbHOM



MO3HABATEIILHON IeATEeIbHOCTH, HAYYHBIM METOIaM MO3HAHUs, POPMUPYIOLTUM MOTHUBAIIHIO U PA3BUTHECIIOCOOHOCTEH K XUMUU;

obecrieyeHre yciuoBuil, CiocoOCTBYIOMUX MPUOOPETEHUIO 00YJAIOLIMMHUCS OTIbITa PA3HOOOPA3HOM eATeNIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KITIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH ), UMEIOIINX YHUBEPCATIbHOE 3HAUCHHUE JUISl PA3JIMYHBIX BUIOB JIEATEIbHOCTH;

(hopMUpOBaHHE YMEHUI OOBSCHSATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIETO MUPa HA OCHOBAHUH 3HAHUI HUOIBITA, IOTYYSCHHBIX TPU U3YUYCHUU XHUMHH;

dbopMupoBaHUE y 00YJarOMIUXCS TYMAaHUCTUYECKUX OTHOLICHUH, TOHUMAHUS [IGHHOCTH XMMHYECKUX 3HAHUN JUIS BBIPAOOTKH 3KOJIOTUUYECKH
1€JIeCO00Pa3HOTO0 MOBEACHUSI B OBITY U TPYJOBOU JAESITEILHOCTH BIENIX COXPAHEHUSI CBOETO 3/10POBbS U OKPY>KAIOILIEeH TPUPOIHOM CpEbl;

pa3BUTHE MOTHUBAIIMU K 00YUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO HA OCHOBE YCBOCHHSI 00IIEYeIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BbIOODPY MpoG s U HAMIPaBIEHHOCTHU AATIbHEIIEro 00ydeHusl.

COJEP)KAHUE YYEBHOI'O IPEAMETA

IlepBoHaYa/IbHbIe XUMHYECKUE TIOHATHS

[Ipeamer xumun. Ponb xumuu B xKu3HU yenoBeka. Tena u Bemectsa. Pu3nueckue CBOMCTBA BEIECTB. ArperaTHoe coctostHue BeuiecTs. [loHstue o merogax
MO3HAHUS B XUMUU. XUMHUS B cucTeMe HayK. UucTeieBemecTBa U cmecu. CriocoObl pa3ieneHus cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEHThl. CHMBOJIbI XUMHUYECKHUX 3J€MEHTOB. [IpocThie u cnoxxHbieBeecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckast popmyna. BareHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. 3aKOH MTOCTOSHCTBA cocTaBaBelecTB. OTHOCHTENbHAS aTOMHAs Macca.
OTtHocuTenbHas MOJIEKYJIsIpHas Macca. MaccoBasi 1011 XUMUUYECKOTO 3JIEMEHTA B COEIMHEHUH.

Pu3nuecKre 1 XUMUUYECKHE SIBJICHUS. XUMUYECKasl peaKIs U €€ MpU3HAKU. 3aKOH COXPAHEHUsI MaCChIBEIIECTB. XUMUYECKUE YPaBHEHUSI.

Knaccudukanus XuMHUUECKUX peakluil (COeAMHEHUS, PA3I0KEeHHs, 3aMEIlIeHUs, 0OMEHa).

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUECKOH MOCY10H, ¢ MpaBHJIaMy paOOTHI B JIaOOpaTOPUU U puéMaMu oOpaleHus ¢ 1abopaTopHbIM
000py/I0BaHNEM; U3YUYCHUE U ONMCaHUE PU3NIECKUX CBOMCTB 00pa3I[0B HEOPTaHMUECKUX BEIIECTB; HabmoqeHne (pru3nueckux (MIaBlIeHne BOCKa, TasHUE JIbJa,
pacTupaHuecaxapa B CTyIKe, KUTIEHUE U KOHCHCAIIUS BOJIbl) 1 XUMUYECKHX (TOpEHHE CBEYH, TPOKATUBAHUE MEIHOM IPOBOJIOKU, B3AUMOICHCTBHE Mea C
KHCIJIOTOW) SIBJICHUM, HAOIIO/IEHNE U OMKMCAHUE MPU3HAKOB MMPOTEKAHUS XUMUUECKUX PEaKIMi (pa3ioKeHHe caxapa, B3auMOJIeHCTBHE CEPHOM KUCTIOTHI C
xjopugomM Oapusi, paznoxxenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoeiicTBrE xee3a ¢ pactBopom coiu meau(1l)); nzyuenue cnocoOoB pazeneHus
cMecel (C MOMOIIBI0 MarHuTa, (PHIIbTpOBAaHKE, BHITAPUBAHKE, TUCTUIUISIN, XpoMaTorpadus), IPOBEICHUE OYHCTKH MTOBAPEHHOM COJN; HAOIIOCHUE U
OIMCaHUE PE3yIbTATOB MIPOBEJIEHUS OIbITA, MJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAaCChl; CO3/ITaHUE MOJIENIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baskneiimue npeaCcTaBUTEIM HEOPIraHMYECKUX BellecTB

Bo3ayx — cmech razos. CocraB Bo3nyxa. Kucinopo — sneMeHT u mpoctoe BeriecTBo. HaxokieHrne Kuciopoa B mpupoe, GU3nuecKkue 1 XMMUYecKHue
cBoiicTBa (peakuuu ropenusi). Oxcunpl. [Ipumenenne kucnopoaa. CriocoObl MOTYYEHUs KUCIOPO/Ia B TaOOpaTOPUH U POMBIIIIIeHHOCTH. KpyroBopot
KHcnopoaa Bipupoe. O30H — aJI0TpONHas MOAU(PHKALMS KHCIOPOAaA.

TerioBoil 3 pexT XuMudeckor peakiui, TEPMOXUMHUUECKHE YPAaBHEHNUS, IK30- U SHIAOTEPMHUUECKHE peakui. TOMINBO: Yroib U METaH. 3arpsa3HeHHe
BO3/1yXa, YCHJIEHHE TapHUKOBOrO 3 deKTa, pa3pylIeHUE030HOBOTO CIIOS.

Bonopon — anemeHT 1 npoctoe BemectBo. Haxoxnenue Bogoposaa B npupoae, Gu3sndeckne 1 XMMUYECKHECBONCTBA, IPUMEHEHUE, CITOCOObI IOJTyUEHHSL.



Kucnots! u conu.
KonuyectBo BemmectBa. Monb. MossipHas Mmacca. 3akoH ABoraapo. MonspHblii 00bEM ra3zoB. PacuéTsl MOXMMHUYECKHM YpaBHEHHUSM.
dusnueckue cBoicTBa BoAbl. Bona kak pactsopurens. PactBopbl. HacsllieHHbIE M HEHACBILLIEHHBIE pacTBOPBL. PacTBOpuMOCTE BewiecTs B Boje.MaccoBas 101
BELIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBaBObl. OcHOBaHUS. Poib pacTBOPOB B IPUPOJE U B XKHU3HU Yes0oBeKa. KpyroBopoT Bo/ibl B IpUpOJIE.
3arpsi3HeHue NpupoAHbIX BOJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.
Knaccudukanus sHeoprannyecknx coenunennii. Oxcunpl. Knaccugukamus okcuaoB: coneodpasyronue (OCHOBHbIC, KUCIOTHBIE, aM(OoTepHbIE) U
HeconeoOpasytromre. HoMeHkIatypa oKCuaoB (MeXIyHapogHast HTpUBHATIbHAast). Du3nyeckre 1 XUMHUECKUE CBOICTBa okcH10B. [Tomydenne okcuoB.
OcnoBanwust. Knaccugukaius ocHOBaHUI: MENTOYN U HEPACTBOPUMBIE OCHOBaHM. HoMeHKIaTypaocHOBaHUH (MEXIyHapOIHAS U TPUBUAIIbHAS).

duznueckre U XMMHYECKUE CBOMCTBA OCHOBAHUMN.

ITonyuyenue OCHOBaHHUIA.

Kucnotsl. Knaccudukanus kucinot. Homenknarypa kucinot (MexIyHapoiHas U TpuBUaibHas ). Ou3nueckrue 1 XUMHUYECKHe CBOMCTBA KUCIOT. P
aktuBHOocTH MeTtauioB H. H. bekerosa. ITonyuennexkucnor.

Conu. Homenkumarypa coneit (MexayHapoAHas U TpuBHaiibHas). Ousndeckue nu XuMu4yeckue cBoiicrpacoseil. [lonydenue comneit.

I'enernueckas cBsI3b MEXAY KIIACCAMU HEOPraHUYECKUX COCIMHEHNM.

XUMHUYECKUH IKCIIEPUMEHT: Ka4eCTBEHHOE OIpeIeTICHIE COAePKAHMsI KUCIOPOAa B BO3/lyXe; MOJydeHue, COOMpaHue, paclio3HaBaHue U U3y4eHHE CBOWCTB
KHCJIOPO/1a; HAOIIOICHUE B3aMMOICUCTBHS BEUIECTB C KMCIOPOIOM M YCIOBHUS BOSHUKHOBEHHUS U MIPEKPAIeHUs TOpeHus (11okapa); 03HAKOMJICHUE C
o0Opa3iaMu OKCHJIOB M ONUCAHKUE UX CBOMCTB; MOTy4YeHUe, COOMpaHue, paclo3HaBaHUe U U3YYEHUE CBOIMCTB BOAOPOAa (TOPEHHE); B3aUMOJICHCTBHIE BOJIOPOIA C
okxcugoM mMeau(Il) (Bo3MOKHO HCIIONIB30BaHKUE BUIEOMATEPHUATIOB); HAOIIOAeHHE 00pa3IIoB BEIIECTB KOJIMUYECTBOM | MOJIb; UCCIIeJOBaHNE OCOOCHHOCTEM
PaCTBOPEHMS BELIECTBC PA3JIMYHON PACTBOPUMOCTBIO; IIPUTOTOBJIIEHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOM J10JI€l paCTBOPEHHOTO BEILIECTBA;
B3aMMOJICHCTBHE BOJIbI C METAJUIAMHU (HATPUEM U KalbleM) (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPHAIIOB); OMPEICTICHHE PACTBOPOB KHUCIIOT U IIeN0oueH C
MOMOIIIBI0 UHAUKATOPOB;HCCIEA0BaHNE 00PA3I[0B HEOPTaHUYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB; HAOMIOI€HNE U3MEHEHHUSI OKPACKH MHAUKATOPOB B PacTBOpax
KHUCTIOT U IIenoueii; n3yueHnue B3anmoaericteus okcuaa Meau(1l) ¢ pactBopoM cepHOi KUCIOTHI, KHCIOT ¢ METAJUIAMH, PEaKIIuii HeUTpanu3aiuu; mojrydeHme
HEpPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METAJIJIA APYTUM U3 PACTBOPA COJIM; PEIIEHUE DKCIIEPUMEHTAIBHBIX 3aa4 I10 TEME

«Baxnenmme Ki1acchl HEOPraHNYECKUX COCTHHEHUI.

Iepuoauveckuii 3akon u [lepuoguveckas cucrema xumuueckux 3jemMeHToB /. U. Menneneea.CTpoenne aroM0B. XUMHYECKasi CBA3b.
OxHcIUTEeIbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUN

[TepBbie MOMBITKY KIACCH(PUKAIIUU XUMUYECKUX 2JEeMEHTOB. [IoHATHE 0 Ipynmax CXOJHBIX 3JIEMEHTOB (IEeJOYHBIC U IIeJI0YHO3EMENIbHBIE METaIIbI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroTaMpOTepHbIe OKCUABI U TUIPOKCHJIBL.

[Tepuoanuaecknii 3akoH. [lepuoanueckas cuctema xumudeckux snemenToB /. 1. MenaeneeBa. KopoTkomnepuoaHas v JUIMHHOTIEPUOIHAS (HOPMBI
[Iepuonnueckont cucremsl xumudeckux dnemMeHToB .M. Menneneesa. [lepuoasl u rpynmbl. @U3HUECKHUN CMBICH OPAIKOBOIO HOMEPA, HOMEPOB MEPHOIA
Y TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sjiep. M3oTomnbl. DnekTponbsl. CTpoeHHEe 3IEKTPOHHBIX 000I04eK aTOMOB MEPBBIX 20 XMMUYECKHUX 3JIEMEHTOB



ITepuonnueckoii cucremst . M. MenneneeBa. XapakTepuCTUKAXUMHUYECKOT'0 3JIEMEHTA I10 €T0 N0JI0KeHUIO0 B [lepuonnueckon cucreme /1. 1. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHUS paJlyca aTOMOB XUMUYECKUX JIEMEHTOB, METAITIMYECKUX U HEMETAJUIMUECKUX CBOWCTB IO IpyIIaM U Nepruojam. 3HaueHue
IIepnoanueckoro 3akoHa u [lepnoanuecKOMCUCTEMBI XUMUYECKHUX AIEMEHTOB JUI Pa3BUTHs HAYyKU U npakTuku. 1. V1. MenaeneeB — y4E€HbIN U IPakIaHUH.
Xumunueckas cBs3b. KoBasieHTHas (10JIsipHas U HENOJISpHAsl) CBA3b. DIEKTPOOTPULATEIbBHOCTBXUMUYECKUX 3JIEMEHTOB. MOHHAas CBSA3b.
Crenenp okuciaeHus. OKUCIUTENIBHO-BOCCTAHOBUTEbHBIE peakuu. [Ipornieccsl okucaeHuss UBoccTaHOBIIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.
XUMUYECKUH 3KCTIEPUMEHT: U3y4eHHEe 00pa3IoB BEUIECTB METAJUIOB M HEMETAJUIOB; B3aUMOJICHCTBUE THAPOKCH 1A IIMHKA C PACTBOPAMU KUCIIOT U
11€7104€el; IPOBEIEHUE ONBITOB, MILTFOCTPUPYIOLUX TPUMEPbIOKHCINTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN (TOPEHHE, PeaKI[MH Pa3JI0KEHUs, COSTUHEHNU).

Me)l(l'[pe[[METHBIe CBA3H

Peanu3arust MEXIIPEIMETHBIX CBSA3CH P U3YYCHUH XHUMHH B 8 KITacCe OCYIIECTBIIICTCS YepPe3 UCTIOB30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK
Y MIOHATUH, SIBJSIOIIUXCSA CUCTEMHBIMU JJIAOTIEIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.
OOmue ecTeCTBCHHO-HAYIHBIC MTOHATHS: HAyYHBIA (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIN3, CUHTE3, KiIacCu(UKaIysl, IIePUOIMIHOCTh, HAOIIOICHHE,

HKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, MOJICIIb, IBJICHUE.

duznka: MaTepusi, aTOM, FIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, ©30TOIIbI, PaINOAKTUBHOCTh, MOJIEKYJIa, JIEKTPUUECKHI 3apsi, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, ra3, ((U3NUeCKHe BEITUMIHHBI, CIUHUIBI U3MEPECHHSI, KOCMOC, TUTAHETHI, 3BE3/161, COJHIIE.

buonorus: porocunres, aprxanue, buochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOITAEMbIE, TOILTUBO,BOIHBIC PECYPCHI.

IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3ydyenne xumuu B 8 Kiacce HaIpaBJIEHO HA JOCTUKEHHE 00YYarOIUMUCS JTUYHOCTHBIX, METAPEIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB OCBOCHUS Y4€OHOTO
npeaMera.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS IIPOTPAMMBI OCHOBHOT'O OOIIIEro 00pa30BaHMsI JOCTUTAIOTCS B X0JI¢ O0YUYCHHUSI XUMUH B €IMHCTBE YICOHOU U
BOCIIUTATEIBHOM JieATeIbHOCTH OpraHu3aii B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUHCKMMH COLIMOKYIBTYPHBIMU M TyXOBHO-HPABCTBCHHBIMU
IICHHOCTSIMU, TIPUHSTHIMHUB OOIIIECTBE IPABUIIAMU U HOPMAaMHU MOBEICHUS M CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUSH COLUAN3AIIUN
o0yJaromuxcs.

JInuHOCTHBIE pe3yNbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTHU:

I[MaTpuoTHYecKoro BOCIUTAHUS

1) IEHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY U HAYYHOMY HACJIC/INI0, TOHUMaHHS 3HAYCHUSI XUMUYECKOM HAyKH B KH3HH
COBPEMEHHOT0 O0IIECTBa, CIIOCOOHOCTH BJIAJIETh IOCTOBEPHOU MH(POPMAILIUEH O MEePEeIOBBIX JOCTIKEHHUSIX U OTKPBITHSIX MUPOBOM U OTEUECTBEHHON XUMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOIHCTBE MUpa U OOIIECTBA;

I'paxxaaHcKkoro BoCnuTaHus
2) TpeICTaBJICHUS O COIHAIBHBIX HOPMaX U MPaBUIaX MEXINIHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO



MOJIC3HOH, Y4eOHO-HCCIIeI0BATEIbCKON, TBOPUECKON U APYTUX BUAAX JCATEIHHOCTH; TOTOBHOCTH K Pa3HOOOPA3HOI COBMECTHOM JIEATEIBHOCTH IPU
BBITIOJTHEHUH YYE€OHBIX, ITO3HABATEIBHBIX 3a/1a4, BBIMOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3aHUN YUEOHBIX MPOCKTOB, CTPEMIICHHS K B3aUMOTIOHUMAHUIO 1
B3aMMOIIOMOIIY B MIPOLIECCE ATON yueOHOM J1eATeIbHOCTH; TOTOBHOCTH OIICHUBATh CBOE MOBEJCHUE U MOCTYIIKH CBOMX TOBAPHILEH C MO3UIIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHMS MTOCIEACTBUM MOCTYIIKOB;

IleHHOCTH HAYYHOI'0 IIO3HAHUSA
3) MUPOBO33PEHUYECKHX MPECTABICHHI O BEIIECTBE M XUMUUECKON PEaKIMU, COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
COCTABJISIFOLIMX OCHOBY JIJIsl IOHMMAaHUS CYIIIHOCTH HAYYHOMKAPTUHBI MUPA; MPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPOJIBI,
B3aUMOCBS35X YEJI0BEKA C IIPUPOJHOM CPEOi, O POIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;
4) mo3HaBaTeIbHBIX MOTHBOB, HATIPABJICHHBIX HA MOJyYCHNUE HOBBIX 3HAHUH 110 XMMHUU, HEOOXOAUMBIX Is100bSICHEHHS HAOJII0aeMbIX TIPOLIECCOB U SIBIICHHIA;
5) no3HaBarenbHOM, HHPOPMAIIMOHHON M YUTATEIBCKOM KYJIbTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSATEIILHON pabOThI C y4eOHBIMH TEKCTaMH, CIIPABOYHON
JUTEPATYpPO, JOCTYIHBIMH TEXHUYECKMMHUCPEICTBAMU HH(POPMALIMOHHBIX TEXHOJIOT U]
6) nHTepeca K 00yYCHHIO U IMO3HAHUIO, JTF0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K caM000pa30BaHHMIO, TPOCKTHOM U
UCCIIEI0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOPYHANPABICHHOCTU M YPOBHs 00y4eHUS B JaJIbHEHIIEM;

®opMHPOBaHNS KYJbTYPHI 310POBbS
7) 0CO3HAHMS IICHHOCTH )KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0pPOBbIO, YCTAHOBKH Ha 370POBbIil 00pa3 HU3HU, OCO3HAHUS MTOCICICTBUN U
HENPUSTHS BPEAHBIX MPUBBIYEK (YIIOTPEOJIEHUS aJIKOT0JIsl, HAPKOTUKOB, KYpEHHUs ), HEOOXOAMMOCTHU COOJIIOIEHUS TPABHII OE30MIaCHOCTH MPH OOpAIIEHUH C

XUMHNYCECKUMHU BCUICCTBAMU B 6BITy n peanLHoﬁ KHU3HU,

TpyaoBoro Bocnuranus
8) MHTEpeca K MPAKTUIECKOMY U3yUEHUIO podeccHii U Tpya pa3IMuHOrO POJIa, YBAXKEHHE K TPYAY U pe3ysibTaTaM TPYIAOBOM JAESITEIBHOCTH, B TOM
YucJie HA OCHOBE MMPUMEHEHHs IPEIMETHBIX 3HAHUH 110 XMMUHU,0CO3HaHHOTO BEIOOpA HHIMBHYATBHON TPACKTOPUH MPOJOIDKEHUsT 00pa30BaHuUs ¢ yYETOM JTMYHOCTHBIX
HUHTCPECOB U CIIOCOOHOCTH K XHUMMHU, OGH.IeCTBeHHLIX HUHTCPECOB U HOTpGGHOCTeﬁ; ycr[elHHOfI HpO(I)eCCPIOHaHBHOfI ACATCIIBHOCTH U PA3BUTHUA HCO6XO,Z[I/IMLIX YMeHHﬁ;
TOTOBHOCTB alalITUPOBATHCA B HpO(I)CCCPIOHaJ'IBHOﬁ cpeac;

IKO0JIOrHYECKOT0 BOCITHTAHUS

9) 3KOJIOTHUYECKH I1e7IECO00Pa3HOT0 OTHOIICHUS K MPUPOJIE KaK UCTOUHUKY KH3HH Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAaHHUS, IOHMMAaHUs [ICHHOCTH 37I0POBOTO U
0e30macHOro 00pasa >KU3HH, OTBETCTBEHHOTO OTHOIIIEHHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICHXUYECKOMY 3[I0POBBIO, OCO3HAHUS IIEHHOCTH COOIIOICHUS
paBuII OE30MMACHOTO TOBEEHUS MPU PabOTE ¢ BEIIECTBAMU, a TAK)KE B CUTYaIIUAX, YTPOKAIOIINX 3/I0POBbIOU KH3HU JOJIEH;

10) criocoOHOCTH MPUMEHSTH 3HAHUS, TIOJyYaeMbIe TIPU U3YYCHUN XUMUH, JUIS PEIICHUS 3a71a4, CBSI3aHHBIXC OKPYIKAIOIIeH MPUPOIHON CPEI0i, TTOBBINICHHS
YPOBHS IKOJIOTUYECKON KYIbTYPBhI, OCO3HAHUS TJI00ATBFHOTO XapaKTepa YKOJOTHIECKUX MPOOJIeM U IMMyTei UX pelIeHHs TOCPEICTBOM METOI0B XUMUU;

11) 5KOJIOTUYECKOTO MBIIIICHHS, YMEHHSI PYKOBOJICTBOBATHCSI M B TIO3HABATEIbHOM, KOMMYHUKATHBHOM UCOIMATIBHOM MPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIAEAIOT 3HAUYMMbIE AJ1s1 (POPMUPOBAHMSI MUPOBO33pPEHHUSI OOIICHAayUHbIe MOHATHUS (3aKOH, TEOpUsl, IPUHIIHUII,



TUI0Te3a, (hakT, CUCTeMa, IPOIIECC, SKCIIEPUMEHT U JIP.),KOTOPHIE UCIOIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETax U MO3BOJISIOT HA OCHOBE
3HAaHUH U3 3TUX NPeAMETOB (POPMUPOBATH MPEICTABICHHUE O LIEJTOCTHON HayYHON KapTUHE MUpPA, U YHUBEpCAJIbHbIE yueOHbIe eiicTBUS (03HABATEIbHBIE,
KOMMYHHKATHBHBIE, PETYJISTUBHbIE), KOTOPBIE 00eCTIeYNBalOT (POPMUPOBAHIE TOTOBHOCTH K CAMOCTOSATEIIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOU
JIeATEIbHOCTH.

MertamnpeamMeTHbIe pe3yibTaThl OCBOCHHUS 00pa30BaTEIbHOM MPOrPaMMBI 110 XUMHH OTPAXKAIOT OBJIa/ICHUEYHUBEPCAIbHBIMU TIO3HABATEIbHBIMU ACHCTBUSIMH,

B TOM 4YMCJIC:

ba3oBbIMH JOrHUYeCKUMH JAeHCTBUAMH

1) yMeHHMEM HCII0JIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIUICHHUS IIPH OCBOCHUH 3HAHUI: pACKPHIBATh CMBICII XUMHUECKUX MOHATHH (BBIICIIATH UX XapaKTEPHBIC
MPU3HAKHU, YCTAHABJIUBATH B3AUMOCBSI3b C IPYTUMU MOHATUSMH ), HCTIOIBb30BATh MOHATHS 7151 OOBSICHEHUS OTAETBHBIX (PAKTOB U ABICHUHN; BEIOUPATDH
OCHOBaHUSU KPUTEPUU TS KacCU(DUKAIIMM XMMHUUECKHUX BEIIECTB M XUMUUECKHUX PEaKIIHii; yCTaHaBIMBATh IPUYMHHO-CIIEICTBEHHBIC CBA3H MEKIY 00bEeKTaMuU
U3YYEHHUS; CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JeTyKTUBHBIE, [10 AaHAJIOTUH); JIeJaTh BHIBOJIBI U 3aKITFOUCHUS;

2) yMEHHEM IPUMEHSATh B POIIECCe MO3HAHMS OHATHS (IPEAMETHBIC U METAIIPEMETHBIC), CHMBOJIMYCCKHE (3HAKOBBIC) MOJIEIIH, HCIIOIb3YEMbIC B XUMHH,
peoOpa3oBHIBATh MIMPOKO MPUMEHSIEMbIE BXUMHUH MOJEIBHBIC MTPEICTABICHHS — XUMUYECKHI 3HaK (CUMBOJ 3JI€MEHTa), XuMu4eckas GopMyiia U ypaBHEHUE
XUMHYECKON peaKIi — MPH PEIICHUH y4eOHO-TI03HABATENbHBIX 33/1a4; C y4ETOM 3TUX MOJEIbHBIX MPEACTaBICHUHN BBIABIATH U XapaKTePU30BaATh
CYIIECTBEHHbBIE MPU3HAKU U3y4aeMbIX O0ObEKTOB
— XMMHUYECKHX BEIIECTB U XMMHUECKHUX PEaKIINii; BBISIBIATH O00IIHNE 3aKOHOMEPHOCTH, TPUUNHHO- CJIE/ICTBEHHBIE CBS3H U MPOTUBOPEUHS B U3Y4aeMbIX
HpOHGCC&X U SABJICHUAX, npezmaran, KpI/ITepI/II/I IJIAA BBIABJIICHHUA DTUX SaKOHOMCpHOCTCﬁ 158 HpOTHBOpC‘II/Iﬁ; CaMOCTOSTCIIBHO BI>I6I/IpaTI> CHOCO6 pCHIGHI/Iﬂ

yueOHoOI3a1auu (CpaBHUBATh HECKOJIBKO BApPHAHTOB PELICHUS, BHIOMPATh Hanboiee NOoAXOIAUINMN ¢ yYETOM CaMOCTOATEIbHO BbIIETICHHBIX KPUTEPHUEB);

Ba3oBbIMH Hcc/Ie10BaTEILCKMMH /1€ CTBUSIMH

3) yMEHHEM UCIIOIb30BATh MOCTABICHHBIC BOIPOCH! B KAUECTBE HHCTPYMEHTA MTO3HAHMS, & TAK)KE B KAUECTBE OCHOBBI /U1l YOPMUPOBAHHS TUIIOTE3bI 110
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX CYXKJICHUII;

4) mpuoOpeTeHHe OMbITA MO TNIAHUPOBAHHIO, OPTAaHU3AIMU ¥ TPOBEICHUIO YICHUYECKIX SKCIICPUMEHTOB: YMEHUE HAOII0IaTh 3a XOJI0M Tpoliecca,
CaMOCTOSITENTFHO MTPOTHO3UPOBATH €ro pe3yabTar, (OpMYITHPOBATEO000IICHHS U BBIBOJIBI ITO PE3yIbTaTaM MPOBEAEHHOTO ONBITA, UCCIIETOBAHHS, COCTABIISATh
OTU€T O IpojeNaHHON paboTe;

Pa6otoii c undgopmanuei

5) yMeHueM BbIOMpATh, aHATU3UPOBATH M HHTEPIIPETHPOBATh HHPOPMAIIMIO PA3THYHBIX BUIOB U (POPMITPEICTABICHHS, TIOJIy4aeMyI0 U3 Pa3HbIX
HCTOYHUKOB (HAy4YHO-TIOMYJIIpHAst IMTEPATypa XMMHUECKOTO COJIepKaHus, CIIPaBOYHbIE MocoOus, pecypchbl IHTepHeTa); KpUTHUECKH OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEeM IPUMEHSATh Pa3IMYHbIC METOIbI U 3AIPOCHI MIPHU MOKMCKE M 0TOOpe HH(OOPMALIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX IS
BBITIOJTHCHUA y‘ICGHLIX 1 MTO3HABATCJIBHBIX 3a1a4 OIIpcC- ,Z[eJIéHHOFO THIIA, an06peTeHHe OIIbITa B 06JIaCTI/I HNCITOJIb30BaHUA I/IH(bOpMaI_[I/IOHHO-
KOMMYHI/IKaTHBHLIXTeXHOHOFHfI, OBJIAJCHUC KyJII:TypOI\/JI AKTUBHOI'O UCIIOJIb30BAHUA PA3JIMYHBIX ITIOUCKOBBIX CUCTEM,; CaMOCTOATCIIBHO BBI6I/IpaTB

ONTUMAJIbHYIO (hOpMY MIPEACTaBICHUS HH(POPMALIUU U WILTIOCTPUPOBATH PeIIaeMble 3314l HECIOKHBIMU CXEMaMH, AHarpaMMaMHu, ApyruMu (GopMamu



rpaduKu 1 UX KOMOMHAIUSIMH;
7) yMEHUEM HCIIOIh30BaTh U aHATM3UPOBATH B MPOLIECCE YICOHOM M UCCIIEI0BATEIBCKOM eI TeIbHOCTHHH(OPMAIIUIO O BIMSIHUH MTPOMBIIUICHHOCTH,

CEJILCKOr'0 XO03s1MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH IPUPOJHON CPEIBI;

YHuBepcaibHBIMH KOMMYHHUKATHBHBIMH JIeii CTBUSIMH

8) yMeHueM 3a/1aBaTh BOMPOCHI (B XOJI€ IHAIOra W/WIN JUCKYCCHH) MO CYIIECTBY 00CYKIaeMOil TeMbI, pOPMYIHPOBATH CBOU TPEIIOKEHHS
OTHOCHUTEIILHO BBIMIOJIHEHUS TIPETIOKEHHOM 3aauu;

9) nproOpeTeHre OMbITa PE3CHTAIIMH PE3yIbTATOB BITOIHEHHUS XMMHUYECKOT0 SKCIIEPUMEHTA (71a00paTOPHOTO OIbITA, JIAOOPATOPHOU pabOThI 1O
HCCJIEIOBAaHHUIO CBOMCTB BEILIECTB, y4eOHOTO MPOEKTA);

10) 3aHTEpECOBAaHHOCTH B COBMECTHOW CO CBEPCTHUKAMH MMO3HABATEIILHOMN U HCCIICA0BATEIbCKOM NEITEIbHOCTH MIPU PEIICHUH BO3HUKAIONIUX MPOOJIeM Ha
OCHOBE yu€Ta 00X UHTEPECOB U COTIIACOBAHUATIOZULIUHN (00CYX)AeHUsI, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMbI», KOOPAUHALIUS COBMECTHBIX JEHCTBHIA,
orpeziesieHue KPUTEPUEB M0 OLIEHKE KaueCTBa BHIMOJIHEHHON paboThI U 1Ip.);

YHuBepcaabHBIMH PeryJssTUBHBIMH 1eiiCTBUAMHU

11) yMeHHEM CaMOCTOSITEIBHO ONPECIISTh eI JeITeIbHOCTH, ITIAHUPOBATh, OCYIECTBIIATh, KOHTPOJIMPOBATh U MPH HEOOXOJMMOCTH KOPPEKTUPOBATh
CBOIO JIeSITETILHOCTD, BEIOMPATh Hanbosee 3peKTUBHBIE CTIOCOOBI pelIeHUs YIeOHBIX 1 TTO3HABATENFHBIX 33144, CAMOCTOSTEIILHO COCTABIISATh HITH
KOPPEKTHPOBATH MPETIOKESHHBIN alTOPUTM JICHCTBUI MPH BBITIOIHEHUH 3aIaHUH ¢ YIETOM MOTyYSHHsI HOBBIX 3HAHWH 00 N3y4aeMbIX 00BEKTaxX — BEIIECTBaX
Y PEAKIUsX; OLICHMBATh COOTBETCTBUE ITOJIYyYEHHOTOpe3yibTaTa 3asBJICHHON LIEIN;

12) yMeHHEM UCIIOIb30BATh U aHAJTM3UPOBATH KOHTEKCTHI, TIPEIaracMble B YCIOBUH 3a/IaHHUH.

INPEJIMETHBIE PE3YJIbTATBI

B cocraBe npeMeTHBIX Pe3yIbTaTOB [0 OCBOSHHUIO 003aTEILHOIO COJIEp KaHusl, YyCTAHOBJIEHHOT'O IaHHON MPpUMEpPHOM paboueil mporpaMMoii, BbIIEISIOT:
OCBOEHHBIE 00YYaIOIUMHUCS HayYyHbI€ 3HAHUSI, YMEHUSI U CIIOCOOBI JEHCTBUM, crienuuyeckue s NpeaAMETHON o0nacTu «XUMHUSD, BUBI 1€ATEIbHOCTH 110
MOJIyYEHUIO HOBOT'O 3HaHMSI, €r0 UHTEPIIpETalluU, TPEOOPa30BaHUIO U IPUMEHEHHIO B Pa3IMUHBIX YUYEOHBIX HHOBBIX CUTYalUsAX.

[IpenMeTHBIE pe3yabTaThl OTpakatoT CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS CIEAYIOMUX YMEHH:

1) packpvieams cymvlci OCHOBHBIX XUMHYECKHUX ITOHATHI: aTOM, MOJICKYJIA, XHMHYECKHUH DJIEMEHT, IPOCTOSBENIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpPOZIHAS ¥ HEOJHOPOAHAs), BAJIEHTHOCTh, OTHOCUTEIbHASI aTOMHAsI M MOJIEKYJISIPHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBast 10JIs
XUMHUYECKOT0 JIEMEHTA B COSMHEHUH, MOJIIPHBIA 00BEM, OKCHI, KUCIIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKHCIEHUS, XUMUYeCKas
peakius, Ki1accuUKaIys peakinii: peakluyu COeAMHEHU, PEaKIIMU PAa3IoKEHN, PEaKLIMU 3aMELIeHUs, PeaKIIui 0OMeHa, 9K30- M SHIOTEPMHUYECKIE PEaKIINH;
TETI0BOM 3(PPeKT peakuuu; SAPo aToMa, FNEKTPOHHBIN CIIONM aTOMa, aTOMHAsi OpOUTalIb, paANyC aTOMa, XUMHUUECKas! CBsI3b, MOJIAPHAs U HETIOJIIpHAs
KOBQJICHTHAs CBS3b, HOHHAS CBSA3b, HOH, KATHOH, aHHMOH, paCTBOP, MaccoBasi JOJIs BelecTBa (MPOLIEHTHAst KOHIIEHTPALUs) B pacTBOPE;

2) uLIOCMpPUpOB8ans B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TIOHATUHN (CM. 1. 1) M IPUMEHSATH 3TH NOHATUSIIPU OMHCAHNH BEIIECTB M UX MPEBPAIICHHIA;

3) ucnonvb306ams XAMHYECKYIO CAMBOJIUKY ISl COCTABJICHUS (DOPMYIT BEIIECTB U YPAaBHEHUI XMMUYECKUX PEaKIINi;

4) onpedeﬂﬂmb BaJICHTHOCTH aTOMOB 3JICMCHTOB B 6I/IHapHLIX COCIMHCHUAX; CTCIICHb OKUCJICHHSA 3JICMCHTOB B 61/IHapHI:IX COCAUHCHUAX; MPUHATJICKHOCTD



BEIIIECTB K ONpPeIeNEHHOMY KIaccy COeIMHEHUI oG opMyIiaM; BHI XUMUYECKOH CBA3H (KOBaJICHTHAsI 1 MOHHAs1) B HEOPTAaHUYECKUX COCTUHEHUSX;

5) packpvieamo cmuica Ilepuoandeckoro 3akona . V. MeHnaeneeBa: 1eMOHCTPHPOBATh MOHUMAHUE MEPUOJMYESCKOI 3aBUCUMOCTH CBOMCTB XUMHYECKUX
3JIEMEHTOB OT UX I0JI0>KeHUs B [leproanueckoii cucteme; 3aKkOHOB COXPaHEHMSI MACChl BELLIECTB, [IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHMUS,
3aKoHa ABOTaJpo; OMUCHIBATh U XapaKkTepu30BaTh TabIuuHyo Gopmy Ileproamueckoii CHCTEMbI XUMUYECKHX 3JIEMEHTOB: Pa3IinyaTh MOHATHUS «TJIaBHAs
noarpynna (A-rpynmna)» u «modouyHnas noarpymnmna (b-rpymnma)y», maibeie u 60bIIME TEPUOIBI; COOTHOCHTH 0003HAYEHHUS, KOTOPHIE UMEIOTCS B Ta0JIUIIE
«[lepuoanueckas cucremMa XuMuieckux siemenToB /1. 1. MeneneeBay» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMUCTPOSHHSI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB
U 3apsij Aapa, o0liee YUCIo 3JEKTPOHOB U PaclpeieieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

6) rraccuguyuposams XUMUYECKUE FIIEMEHTBI; HEOPTaHMUYECKHE BEIIECTBA; XUMHUUECKHE Peakinu (IOYHCITY U COCTABY YYaCTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY 3P HEKTY);

7) xapaxmepuzosams (onucvieams) O0IHE XUMUYECKHE CBOMCTBA BEIICCTB PA3IMYHBIX KJIACCOB, MOATBEPIKIast OMMCAHKE IIPUMEPAMHU MOJICKYIISIPHBIX
YpaBHEHUU COOTBETCTBYIOIINUX XUMHUYECKUX PEAKIIHIA;

8) npoecnozuposams CBONCTBA BEIICCTB B 3aBUCUMOCTH OT MX KAYECTBEHHOTO COCTaBa; BOBMOYKHOCTUITPOTEKAHUS XMMUYECKUX MPEBPAICHUN B
Pa3IMYHBIX YCIOBHSIX;

9) ewiuucIAMb OTHOCUTEIILHYIO MOJICKY/SIPHYIO M MOJISIPHYIO MACChl BEIIECTB; MACCOBYIO JI0JIF0 XMMHUYECKOTO 3JIeMEHTa 110 GopMyJie COeAUHCHNUS;
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOAUTHPACUETHI 110 YPAaBHEHUIO XUMUUYECKOM peaklnu;

10) npumensimob OCHOBHBIE OTIEPAIIUH MBICITUTEIBHON JAATEIBHOCTH — aHAJIN3 M CHHTE3, CPaBHEHHUE,000011IeHIE, CHCTEMATH3aIUI0, KJIacCH(PHUKAIIUIO,
BBISIBJICHHE TPUYMHHO-CJICICTBEHHBIX CBSI3€H — JUIIN3YYEHUSI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIIHIA; €CTECTBEHHO-HAYYHBIE METO/IbI IO3HAHMS —
HaOJr0IeHNe, N3MEPEHNE, MOJISTTMPOBAHUE, SKCIIEPUMEHT (peallbHbIN U MBICIICHHBIH );

11) cneoosams mipaBuUiIaM MOJIb30BAHUS XUMHUYECKON TIOCYI0H U TaOOPAaTOPHBIM 000PYI0BaHHEM, a TAKXKETIPaBUiIaM OOpaICHUs C BEIECTBAMHU B
COOTBETCTBUH C MHCTPYKIMSMH T10 BBITTOITHEHUIO JTA00PATOPHBIX XUMHUYECKHUX OMBITOB IO MOJYYSHHUIO U COOMPAHHIO ra3000pa3HBIX BEMIeCTB (BOJOPOIA U
KHCJI0pPO/1a), TPUTOTOBIIEHUIO PACTBOPOB € ONpPEAeIEHHON MacCcOBOM JI0JI€i paCTBOPEHHOTO BEILIECTBA; IUIAHUPOBATH U MPOBOJAUTH XUMUYECKHE SKCIIEPUMEHTHI
10 pacro3HaBaHUIO PACTBOPOB ILEI0UYEH U KHCIOT ¢ TOMOIIbI0 HHAUKATOPOB (JIakMyc, (peHoTanernH, METHIOPAHK U JIp.).



TEMATHYECKOE IINITAHUPOBAHUE

Ne | HaumeHoBaHMe pa3/e/10B H TeM KosanuecTBo yacos Jara Buabl gesitesibHOCTH Buael, popmsl JJIeKTpOHHbIe (1M (PPOBbIe) 00pa3oBaTeIbHbIE
n/n | mporpamMmst H3y4eHHus! KOHTPOJISt pecypcst
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE
padoTsI padoTsI

Paszen 1. [lepBoHayajibHbIe XUMHYECKHE TOHATHS

1.1. [ Xumus — BakHasi 06J1aCTh 5 1 4 05.09.2022 | PackpbIBaTh poJb XMMHHU B IPHPOJIE U KU3HH YETIOBEKA, 6& ITucpbMeHHBIH https://resh.edu.ru/
€CTEeCTBO3HAHHUS U NPAKTHYECKOM 19.09.2022 | cBsA3b ¢ APYTUMH HayKaMu; KOHTPOJIb;

JeSITeILHOCTH YeI0BeKa

1.2. | BemecrBa 15 1 14 21.09.2022 | IIpuMeHsTh €CTECTBEHHO-HAYYHbIC METObI ITo3HaHus (B ToM | KonTpombhas https://resh.edu.ru/

M XHMHYeCKHe PeaKIuu 09.11.2022 | yuciie HaOIOICHUE, MOJCIIMPOBAHKE, IKCIICPUMEHT) H pabora;
OCHOBHBIE OTIEPALUK MBICITUTEIILHON JEATEIbHOCTH
(cpaBHeHue, Kaccu(DUKALMSA) AJIsE M3YUCHUS BELIECTB U
XUMHYECKHUX PEaKHil;

Wroro o pazaeny 20

Pa3zien 2. BaxkHeiilme npeAcTaBUTe M HEOPraHUYECKUX BeLECTB

2.1. | Bo3nyx. Kucsopoa. Ilousitue 06 5 0 5 14.11.2022 | Pacrio3HaBaTh OIMBITHBIM ITyTEM KHCIOPOT; VYcTHBIi orpoc; https://resh.edu.ru/
OKCHAAX 28.11.2022

2.2. | Bopopoa. 5 1 4 30.11.2022 | CobupaTh npubop 11s IOJIy4eHUs: BOJOPOA; CaMoolLIeHKa ¢ https://resh.edu.ru/
IToHsITHE 0 KUCJIOTAX H COJISIX 14.12.2022 | Mcnonb30BaTh XMMHYECKYIO CUMBOJIUKY JUISL COCTABIIEHUS HCIIOJIb30BAaHUEM

(hopMyJI BEIIeCTB, MOJICKYJISIPHBIX YPaBHEHUH XHMHUYECKHX «O11eHOYHOTO
peakuuii ¢ yuacTuem BOJOPO/a; JIHCTaY;

2.3. | KoJinuecTBeHHbIE OTHOIIEHHUST B 4 1 3 19.12.2022 | PackpbIBaTh CMBICI H3y4aeMBbIX TOHSATHIA U IPHMEHST 3TH ITuceMeHHBII https://resh.edu.ru/
XHMHUH 28.12.2022 | moHATHSI, a TAK)KE U3YUCHHBIE 3aKOHBI U TEOPHHU JIJIsS KOHTPOJIb;

pelieHus pacuéTHBIX 3a/]1a4;

2.4. | Boga. PacTBopbl. ITonsiTne 06 5 0 5 09.01.2023 | PackpbIBaTh CMBICI H3y4a€MBbIX IOHATUI1 U IPUMEHSTh 3TH CaMoolLieHKa ¢ https://resh.edu.ru/
OCHOBAHMSX 23.01.2023 | noHsATHsI IPU OMMCAHUU CBOWCTB BEILECTB H UX HCIOJIb30BAHUEM

MpeBPALIEHHUIA; «O1eHOYHOTO
JIHCTaY;

2.5. | OcHOBHbBIE KJIaCChI 11 1 10 25.01.2023 | KiaccuduimpoBaTh H3y4aeMble BELIECTBA [10 COCTaBy U ITuceMeHHBII https://www_sites.google.com/site/himulacom/riaBuas-
HEOPraHu4ecKux 01.03.2023 | cBoiicTBam; KOHTPOJIb; CTpaHuIa
CcoeTHHEeHUH

HWroro no pazaeny 30

Pasznen 3. Ilepuoanyeckuii 3akoH u Ilepnoauyeckas
Ctpoenue aToMoB. XUMHYeCKasl CBsI3b. OKUCINTEIbHO-BOCCTAHOBHTEILHbBIE PeaKIHH

cucTeMa XuMu4yeckux yiemenToB JI. U. MenaeneeBa.

3.1

Iepnoanyeckuii 3aKoH 1
Iepnoanyeckasi cucrema
XHMHYECKHUX Y IeMEeHTOB

. U. MenneseeBa. CTpoenue
aToma

7

1

6

06.03.2023
03.04.2023

Pacprman, CMBICJI IEPUOANIECKOr0 3aKOHA,

CamoolieHKa ¢
HCIOJIb30BaHUEM
«OneHoyHoro
JTUCTAY;

https://www_sites.google.com/site/himulacom/rinaBHas-
cTpaHuLa



http://www.sites.google.com/site/himulacom/главная-
http://www.sites.google.com/site/himulacom/главная-

3.2. | Xumuueckas CBsi3b. 8 7 05.04.2023 | PackpbIBaTh CMBICI H3yYaeMbIX TOHATHI; TTuceMeHHBII https://www.sites.google.com/site/himulacom/riaBuas-
OKHCINTEILHO- 08.05.2023 KOHTPOJIb; CTpaHHIA
BOCCTAHOBUTE/IbHbIE PeaKIHH

Hroro no pazneny: 15

PesepBHoe Bpemst 3

OBLIEE KOJIMYECTBO YACOB I10 68 58

TIPOIT'PAMME
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INOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KosnvecTBO 4acoB Hara Buani, popmbi
n/n U3yYeHUsl | KOHTPOJS
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoThI padoThI

1. |IIpenmer xumuu. Poib 1 0 1 YcTHBIH o1poc;
XUMUH B KU3HU YEJIOBEKa

2. | XuMus B cucTEME HayK. 1 0 1 CamoolieHKa ¢
MeTo/bp1 TO3HAHUS B XUMUU UCIOJIb30BaHUEM

«OLEeHOYHOTO
JUCTaY;

3. | 3HAKOMCTBO C MpaBHJIAMH 1 0 1 YcTHBIH o1poc;
0e30MacHOCTH U TpUEMaMHU
paboThl B XUMHUYECKON
nabopaTopuu.

[TpakTuyeckas padora Ne 1.
[IpaBuna paboTsI B
1ab0paTOPUN U MIPUEMBI
oOparieHus ¢
1a00paTOPHBIM
000opyI0BaHEM

4. | Tena u BemecTna. 1 0 1 YcTHBIH o1poc;
Pusznyeckue CBOKMCTBA
BEIIIeCTB. ATperaTHoe
COCTOSTHUE BEILIECTB

5. | Ywucrtele BemectBa ¥ cmecu. | 1 1 0 TectupoBanue;
Cnioco0sI pazaeneHus
cMmecen

6. |IIpakTuueckas padora: Ne 2. |1 0 1 [IpakTnueckas
Paznenenue cmeceit (Ha pabora;
npuMepe OYNCTKU
MOBapEHHOM COMN)

7. | ATOMBI U MOJIEKYJIBI. 1 0 1 CamoorneHka ¢
[TpocTeie U CIIOXKHBIC HCTIOJTb30BaHHEM
BEIECTBA «O1eHoYHOr0

JIACTaY;

8. | XuMuueckue 3JIeMEHTHI. 1 0 1 YcTHbI# ompoc;
3HaKu (CHMBOJIBI)
XUMHUYECKHX DJIEMEHTOB




ATOMHO-MOJIEKYJISIPHOE
y4yeHue. 3aKOH MOCTOSTHCTBA
COCTaBa BEUIECTB

Y eTHBIT 0O1Ipoc;

10. | Xumuueckas popmyia. CamoorieHka ¢
Banentnocts aroMoB MCIIOJIb30BaHUEM
XUMHUYECKUX 3JIEMEHTOB «O11€HOYHOTO

JUCTaY,

11. | CocraBienre XUMHUYECKUX YcTHBI O1poc;
¢dbopMyI1 IO BaJICHTHOCTH.
Haxos1eHrne BaleHTHOCTH
XUMUYECKHUX AJIEMEHTOB 10
dbopmyie

12. | OTHOCUTENBHASI aTOMHAS CamooneHka ¢
Mmacca. OTHOCUTEIbHAs MCITIOJIb30BAaHUEM
MOJIEKYJISIpHasl Macca «O11€HOYHOTO

JUCTaY,

13. | Pemenwne 3amaq Ha YcTHbI onpoc;
BBIYHMCIICHHE OTHOCUTEIbHOU
MOJIEKYJIIPHOI MaccChl
BEILECTB

14. | MaccosBas noasg YcTHBIN onpoc;
XUMHUYECKOTO JIEMEHTA B
COCTMHEHUU

15. | Pemienue 3a1a4 Ha [IpakTuueckas
BBIYHCIIEHUE MACCOBOM JOJU paborta;
XUMHUYECKOT0 IEMEHTA 110
dbopMmyrne coequHeHUS

16. | dusnyeckue U XUMHUECKHE YcTHBIN OIpoc;
ABJIEHUS. XUMHAYECKas
peakius

17. | I[IpusHaku u ycnoBus CamoolieHka ¢
MPOTEKAHUS XUMUYECKUX HCIOJIb30BaHUEM
peakuuit «O11€HOYHOTO

JUCTaY;

18. | 3akoH COXpaHEHHS MACCHI VYcrHbIl onpoc;
Bemects. M.B. JlomoHOCOB
— Y4EHBIA-DHIUKIIONEAUCT

19. | Xumudeckue ypaBHEHUS [TuceMenHbI

KOHTPOJIb;




20.

TuIbl XUMHUECKUX PEAKIIUI
(coenuHeHus, pa3IoKeHHUsI,
3aMeIleHusI, 0OMEHA)

Y CTHBIN 01Ipoc;

21. | Ypok 06001ieHus u YcTHBIH o1poc;
CHUCTEMAaTU3aluU 3HAaHUU

22. | YpOK KOHTpOJISl 3HAaHUN [TuceMeHHBI

HWKOHTPOJIb;

23. | Bo3ogyx — cMech rasos. YcTHBIH ompoc;
Cocras Bo3nyxa

24. | TerunoBoii a3 ekt CamoolieHKa ¢
XMMHUYECKON peakiuH, UCII0JIb30BaHHE
HIOHATHUE O M
TEPMOXUMHUYECKOM «OneHoyHor
YPaBHEHHH, 3K30- U OJICTaY;
9H/I0TEPMHUECKUX PeaKIHIX

25. | CocoOsl mosryyeHus KonTponbua
KHCJIOPO/1a B JIAOOPAaTOPUH U spabora;
IPOMBIIIJICHHOCTH.
IIpumeHeHune kuciopoaa

26. | Ilpaktuueckas padora Ne 3. [TpakTudecka
[Toryuenue u cobupanue sapaboTa;
KHCJIOPO/ia, U3yYEeHHE ero
CBONCTB

27. | KpyroBopoTt Kuciopoja B YcTHBIH onpoc;
npupoje. Tormuso (yroias u
MeTaH). 3arpsi3HeHUe
BO3/yXa, CIIOCOOBI €ro
NPEOTBPALICHHUS.
YcuneHnne napHUKOBOIrO
s dexra, pazpyiieHue
030HOBOT'O CIIOS

28. | Bomopoa — XUMHYECKHIA CamoolieHka ¢

AJIEMEHT U MPOCTOE
BelecTBo. HaxoxaeHue B
npupoe, GU3NYECKUe u
XUMUYECKHE CBOKCTBA (Ha
MPUMEPE B3aUMOJICHCTBHS C
HEeMETaINIaMU B OKCHAAMH
METaJIOB), IPUMEHEHUE,
CHOCOOBI MOTYYECHHUS

HCITOJIb30BaHHUE
M

«OneHoyHor
OJINCTAaY,;




29.

[Tpaktuyeckas padora Ne 4.
[Tomyyenue u coOupanue
BOJIOPO/Ia, U3YYCHHE €TO

CBOMCTB

IIpakTrueckas
pabora;

30.

IlousTue o xuciorax u

COJIIX

YcTHbIi onpoc;

31.

KosmmuectBo BeniecTna.
Mons. MossipHast Mmacca

KoHntposbHas
pabora;

32.

3akoH ABorajapo.
MonsipHblii 00bEM Ta30B

CaMooIIeHKa ¢
UCIOJIE30BAHUEM
«OUeHOYHOTO

JINCTaY;

33.

Pemenne 3amaq Ha
B3aHMOCBSI3b KOJIMUSCTBA
BEIeCTBa, 00bEMa U MacChl
ra3zon. Pacuérsl mo
XUMUYECKUM YPaBHEHUSAM

YcTHBIN 01poc;

34.

PacuéTbl Mo XMH4YeCKUM
ypaBHeHUsAM. [Ipumenenne

3aKoHa ABOrajipo

Y cTHBIN 0IpOC;

35.

duznyeckre CBOMCTBA
BOAbI. AHAJIN3 U CHHTE3 —
METO/Ibl U3YUYEHUS COCTaBa
BOABI. XMMHYECKHE
CBOIICTBa BOJBI (PEAKIINH C
MeTaJIaMH, OKCHJIaMH
METAJIJIOB U HEMETAJLJIOB)

36.

IToHsiTHE 00 OCHOBAHUSAX U

WHIUKATOpax

37.

Bopa kak pactBopuTes.
PactBopel. PactBOpuMOCTB
BEII[ECTB B BOJIE.
Hacelienneie u
HEHACBIIICHHBIE PACTBOPEI

38.

KoHueHnTpanus pacTBOpoB.
MaccoBast 101 BEIIeCTBa B
pactBope. Brruncienus ¢
HUCITOJIB30OBAHUEM ITIOHATUS
«MaccoBas J0Js BEIIeCTBA B
pactBope»




39.

[Tpaktuyeckas padora Ne 5.
[IpuroToBneHue pacTBOpOB
¢ onpeAenEHHON
KOHIIEHTpaluei

40.

Posnb pacTBOpOB B nipupoae
U B )KU3HU YEJIOBEKA.
Kpyrosopor Bojsl B
npupojie. 3arpsa3HeHHe
IpUpoAHBIX BoA. OxpaHa U
OUYMCTKA IPUPOJIHBIX BOJ

41.

IlepBbIie MONBITKU
Kiaccuukanum
XUMHYECKHIX 3JIEMCHTOB.
[TonsTHE O TpymITax
CXOJIHBIX 3JIEMCHTOB
(1IemovHbIe U
IEJI0YHO3EMEINIbHBIC
METaJLIbI, TaJOTCHBI,
WHEPTHBIE ra3bl). JIEMEHTHI,
KOTOpBIE 00pa3yroT
aM(pOTEepHBIC OKCUIBI U
TUIPOKCHUIBI

42.

HMoHnnas xuMuueckas CBs3b

43.

Knaccudukanms
HEOPTaHNYCCKUX

COeTMHEHNN

44,

OKcHabI: COCTaB,
Kiaccudukanus (OCHOBHbIE,
KHUCIIOTHBIE, aM()OTEpPHEIE,
HecoJeo0pasyrouue),
HOMCHKJIaTypa
(MexayHapoHas U
TpuBHasbHas). [lonydyenue u
XUMHYECKHE CBOMCTBA
KHCJIOTHBIX K OCHOBHBIX

OKCHJ0B

45.

OcHOBaHUS: COCTaB,
KJ1acCcU(pUKanus,
HOMEHKJIAaTypa
(MexxyHapoHas U
TpUBHUANIbHASA), PUBNUECKUE
U XUMHUYECKUE CBOMCTBA,
CHOCOOBI OTYYECHUS




46.

AmboTepHbIe OKCUIBI U
THPOKCH/IBI, UX CBOWUCTBA U
HOJTy4eHHE

47.

Kucnotsr: cocras,
KJIacCU(pUKALS,
HOMEHKJIaTypa, pusnueckue

CBOMCTBA

48.

KwucnoTel: Xummudeckue
CBOIiCTBA, CITIOCOOBI
NoJay4deHus. Psi akTHBHOCTH
METaJJIOB

49.

Comu (cpennue):
HOMEHKJIaTypa, CIIOCOOBI
MOJTyYeHUS,
B3aMMO/ICHCTBUE COJIEH C
MeTaJIJIaMH, KHCIIOTAMH,

mejao4aMu U COJIIMU

50.

Brruucnenus no
YPaBHEHUSAM XUMUYECKOU
peakuuu

51.

I'eneTnyeckas cBs3b MCKAY
KJlacCaMH HCOPraHUYCCKHUX

COeTMHEHNN

52.

[TpakTrueckast padorta Ne 6.
Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4
1o TeMe «OCHOBHEBIC KJIACCHI
HEOPraHUYECKHUX
COE€TUHEHUI

53.

Ypok 060011eHus 1

CHUCTEMATHU3alluU 3HAHUU

54,

YPOK KOHTPOJIS 3HAHUU

55.

Ypok 06001eHus 1

CHUCTEMATHU3alluU 3HAHUN

56.

Ctpoenune atomoB. CocTaB
aTOMHBIX s1ep. M30TomBbL.
OnekTpoHbl. Ouzndeckuit
CMBICJI IOPSIAKOBOTO HOMEpPA
AJEMEHTA




S7.

Ilepuoauueckuii 3aK0H U
Ilepuoauueckas cucrema
XUMHUYECKHUX JIEMEHTOB
J.1. Menneneena.
Ilepuonsl, rpynmnsl,
noArpynibl. U3nYeCKuit
CMBICJI HOMEPOB NIEPUOJIA U
TPYIIIbI

58.

CrpoeHnue 31eKTPOHHBIX
000JI04€K aTOMOB IIEPBBIX
20 XMMHUYECKUX HJIEMEHTOB
MEPUOJNYECKON CUCTEMBI
. . MenneneeBa

59.

XapakTepucruka
XMMHYECKOT'0 dJIEMEHTA 110
€ro MoJIOKEHUIO B
MePUOUYECKON CUCTEME
JI. 1. MeHnaeneeBa

60.

3HavyeHHE NEPUOANIECKOrO
3aKOHA U EPUOJINUECKON
CHUCTEMBI XUMHYECKHUX
AJIEMEHTOB ISl Pa3BUTHS
HAyKH{ U TPAKTUKH.

J. . MenneneeB —
Y4€HBIN, NeAaror u

IrPpaKJIaHUH

61.

YPpOK KOHTPOJISI 3HAHHI

62.

DIIEeKTPOOTPULIATENILHOCTh
ATOMOB XUMHWUYCCKHUX
DJIEMEHTOB. XUMHYeCcKas
CBSI3b: KOBaJICHTHAS
HOJ'IS[pHaSI 1 KOBAJICHTHAA

HENoJsipHast

63.

CrerneHp OKUCIIEHUS

64.

OKHCIMTENIHHO-
BOCCTAHOBUTEJILHEIE
peakuuu (OBP). IIporecchr
OKHCJICHUS U
BOCCTaHOBJICHHS.
OKHUCIUTEN U

BOCCTaHOBUTCIIN




65. | CocraBieHnue ypaBHEHUIH
OKHCJIUTENLHO-
BOCCTAHOBUTEILHBIX
peaKkuuii 1 cxem
3JIEKTPOHHOTO OajaHca

66. | Ypok 06001ieHus u

CUCTEMATU3alluU 3HAHUU

67. | Ypok pa3BuUBaIoOIEro
KOHTPOJI 3HaHUM. XUMUS B
NEUCTBUU

68. | Kucnopong — XxuMudeckuit
AJIEMEHT U MPOCTOE
BemecTBo. O30H.
Haxoxnenue kuciopoaa B
npupoze, Gu3nIecKue u
XHMHYECKHUE CBOMCTBA
(peakuuu OKUCIIEHUS,
ropenue). [Tonsarue 06
OKCHIaxX

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

68

30




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

BBenute cBoil BapuaHT:
METOAUYECKHUE MATEPUAJIBI 1J151 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS JIABOPATOPHbBIX, IPAKTHYECKHUX PABOT,
JNTEMOHCTPALIUN






