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INOACHUTEJIBHASA 3AITMCKA

Pabouas mporpamma 1mo XuMuH JyIsi 00yJaroIuxcs 8 KJIaCCOB COCTaBlIeHA Ha OCHOBe TpeboBaHMil K
pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MporpaMMbl OCHOBHOT'O 00111ero o0pa3oBaHus,
npezcTaBieHHbIX B DegepaibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
o0pa3oBaHus, ¢ YU4ETOM paclpe/iel€HHBIX 110 KJaccaM IIPOBEPsieMbIX TpeOOBaHUM K pe3yIbTaTaM OCBOECHUS
OCHOBHOM 00pa3oBaTeIbHOMN NMPOrpaMMbl OCHOBHOTO OOIIEr0 00pa30BaHUs U 3JIEMEHTOB COJACPKAHUS,
IPEJCTABICHHBIX B Y HUBEPCAIBHOM KOAU(UKATOpe 0 XUMHUH, a TaKkKe Ha ocHOBe [IprMepHOi mporpaMmsl
BOCIIUTaHMsI 00yUarOIIMXCsl TPU MTOJYyYEHUH OCHOBHOT'O 00111ero oopa3oBanus U ¢ yuérom Konuenuuu
IpenoiaBaHust yueOHOTOo mpeaMeTa «XUMHUsD» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit
®denepanyy, peaqu3yolX OCHOBHbIE 00111e00pa3zoBaTesbHble Iporpammsl (yTB. Pemennem Komnerun
Munnpocsemienust Poccun, npotokon ot 03.12.2019 N [1K-48H).

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEIMETA «XUMMUSD»

Bxuag yaebHoro npenMera « XUMUsD» B JOCTH)KEHHUE LIEIeld OCHOBHOTO 00111ero 00pa3zoBanus 00yCIOBICH
BO MHOTOM 3HA4E€HUEM XHMHYECKOMH HAayKH B [IO3HAHWU 3aKOHOB NPHUPOJbI, B Pa3BUTUN NPOU3BOANUTCIBbHBIX

CHII O6H.I€CTBa U CO3JIaHMU HOBOM 0asbl MaTepI/IaHBHOﬁ KYJbTYPBbI.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK PACIpOCTpaHMIIA CBOE BIIMSHUE HA BCe 001aCcTH
YeJI0BEYECKOro CYIECTBOBAHMS, 3aaJ1a HOBOE BUJICHHE MHUPA, CTAJIa HEOTHEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIBTYPBbl, HEOOXOAMMBIM yCIIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUH CIIYKUT OCHOBOU JIJIst
(opMHUpPOBaHNS MUPOBO33PEHHUS YEJIOBEKA, €r0 NMPEACTABIEHUIN O MaTEpUaIbHOM €MHCTBE MUPA; BAXKHYIO
PO UrpatoT GOPMHUPYEMbIE XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHHUSIX YHEPTUH U 00 IBOIIOIHA
BELIECTB B PUPOJIEC; COBPEMEHHAsI XUMUS HallpaBjeHa Ha PelleHUe rI100aIbHBIX TPOOJIEM yCTOHYHBOIO
Pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, SHEPTeTUUECKON, MUILIEBOM U IKOJIOTMYECKON O€30MacHOCTH, TpodiieM
31paBOOXPaHEHUS.

B ycnoBusix Bo3pacTaroniero 3HaueHus XMMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHYECKOoro oOpa3oBaHus. B miane coumanusaniy OHO SBIISETCSA OJHUM U3 YCIOBHUM (pOopMUpOBaHUS
MHTEJUIEKTa JINYHOCTU ¥ TApMOHUYHOTO €€ Pa3BUTHUS.

CoBpeMEHHOMY YeJI0BEKY XUMHUECKUE 3HAHNUSI HEOOXOIUMBI JIJIsl PUOOpETeHHs O0IIEKYIbTYPHOTO
YPOBHSI, TO3BOJISIOIIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO YYaCTBOBATh B MHOTOOOPa3HOI
KHU3HHU 00LIECTBA, JUIsl OCO3HAHUS BaKHOCTH Pa3yMHOT'0 OTHOILIEHHS K CBOEMY 3/J0POBBIO U 37J0POBBIO
JIpYTHX, K OKpY Karollel IpUPOIHOM cpene, A1 TPaMOTHOTO IOBEIEHUS IIPU UCIIOJIb30BAHNHU PA3JINYHBIX
MaTepUaIoB U XMMHUYECKUX BEIIECTB B IOBCETHEBHOM JKHU3HH.

Xumuueckoe 00pazoBaHre B OCHOBHOM IITKOJIE SIBISIETCS] 0230BBIM 110 OTHOIICHUIO K CHCTEME OOIIEeTo
XuMH4ecKkoro oopa3oBanus. [IoaTOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO Peau3yeT MPUCYITUE 00IIeMy
XUMHYECKOMY 00pa30BaHHUIO KIIFOUEBbIE IEGHHOCTH, KOTOPBIE OTPAXKAIOT TOCYAapCTBEHHBIC, OOIIECTBEHHEIE U
WHAWBUAYAIbHBIE TOTPEOHOCTH. DTUM ONPEAETSAETCS CYIIHOCTh OOIIeH cTpaTeruu 00y4ueHus, BOCIUTAHUS U
pa3BUTHs 00YYAIOIINXCS CPEICTBAMU YUeOHOTO MpeIMeTa « XUMUSY.

Nzyuenune nmpeameTa: 1) crmocoOCTByeT peasin3aii BO3MOXKHOCTEH JJTsi CaMOPa3BUTHS M (POPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHATBHON TPAaMOTHOCTH; 2) BHOCUT BKJIaJ B (hOpMHUpOBaHHE
MBIIUICHHUS ¥ TBOPUYECKUX CITOCOOHOCTEH MOIPOCTKOB, HABBIKOB X CAMOCTOSATEIHHON yueOHOH
ACATCIIBHOCTH, SKCIICPUMCHTAJILHBIX U UCCIICAOBATCIILCKUX yMeHHfI, H€06XOI[I/IMBIX KaK B HOBCGI[HCBHOﬁ
KHU3HH, TaK ¥ B TPOPECCUOHATIBHOMN IEATEIILHOCTH; 3) 3HAKOMHUT CO CHEIU(PHUKON HAYYHOTO MBIIIJICHUS,

3aKJIIaIbIBACT OCHOBBI IECJIOCTHOI'O B3IJIs1/1a HA CAMHCTBO NPUPOJALI U YCJIIOBCKA, ABJISICTCA OTBECTCTBCHHBIM



3TarnoM B ((OPMUPOBAHHUH €CTECTBEHHO-HAYYHOW TPaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
(OpMHPOBAHUIO IICHHOCTHOTO OTHOIICHUS K €CTECTBCHHO-HAYYHBIM 3HAHHSIM, K TIPUPOJIC, K YEITOBEKY,
BHOCHUT CBOH BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHUE IIKOJIbHUKOB.

Ha3BanHble HampaBiieHHsI B 00yYEHUH XUMHU 00ECTICYMBAIOTCS CIICHU(DUKOM COolepKaHusI IPeIMETa,
KOTOPBIH SIBIISICTCS MEAarOrHYECKH aJalITUPOBAHHBIM OTpaKCHHEM 0a30BOM HAYKH XMMHHU Ha OTPEIeIEHHOM
JTarne e€ pa3BUTHSL.

Kypc XxuMuu 0CHOBHOI HIKOJIbI OPHEHTHUPOBAH HA OCBOCHUE O0YYAIONIMMHKCS OCHOB HEOPTaHUIECKOM
XMUMHHU ¥ HEKOTOPBIX TIOHSATHH U CBEIIEHHUI 00 OTACTHHBIX 00BEKTaX OPraHHYECKOW XHUMUH.

CrpykTypa conepxanus mpeaMera chopMUpOBaHA HA OCHOBE CUCTEMHOTO IOAX0/a K €r0 U3yUYCHUIO.
Co;[epncaHHe CKJIaAbIBACTCA U3 CUCTCEMBI MOHSATUHA 0 XUMHYECKOM DJIIEMEHTE U BCIICCTBC U CUCTCEMBI MMOHSATHH
0 XUMHUYECKO# peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OpPraHM30BaHbI IO IPUHIIUITY TTOCJIEA0BATEILHOTO
Pa3BUTHS 3HAHUH HA OCHOBE TEOPETUUYECKUX NPEACTABIECHUI Pa3HOIO YPOBHS: aTOMHO-MOJIEKYJIIPHOTIO
Y4EHMS KaK OCHOBBI BCEI'O €CTeCTBO3HaHus, ypoBHs [lepuoaudeckoro 3akona [I. 1. Menneneesa kak
OCHOBHOI'O 3aKOHA XMMUH, YUCHUA O CTPOCHUU aTOMa U XUMHYECKOH CBA3H, HpeI[CTaBJIeHI/If/'I 00
JIEKTPOIIUTUYECKOM TUCCOLMALINY BELIECTB B pacTBOpax. TeopeTnueckue 3HaHUs paccCMaTpUBaIOTCs Ha
OCHOBE SMITMPUYECKU TIOTYYCHHBIX H OCMBICTICHHBIX ()aKTOB, Pa3BHBAIOTCS MOCIEI0BATEIBHO OT OJHOTO
YPOBHSI K IpyTOMY, BBIIOTHSISI (QYHKIHH OOBSICHEHHUS ¥ IPOTHO3UPOBAHMSI CBOMCTB, CTPOSHHUS U

BO3MOKHOCTEH MPAKTUYCCKOI'0O IPUMCHCHUS U ITOJTYYCHUA NU3YyUACMbIX BCUICCTB.

Takas opraHnzanus cojepskaHus Kypca ClIoCOOCTBYET IPECTaBICHHIO XMMHUUECKON COCTaBIIAIOIEH
Hay4HOU KapTHHBI MUpa B JIOTUKE €€ CHCTEMHOMN MPHUPObl. TeM caMbIM 00ecreunBaeTCsi BO3MOKHOCTh
dopMupoBaHus y 00y4aromuXxcsi HEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHHIO M METO/IaM ITO3HAHUS B
Hayke. BaykHO Tax)ke 3aMeTHTb, YTO OCBOEHHE COZIEPKaHUs Kypca IIPOUCXOIUT C MPUBICUCHUEM 3HAaHHUH U3
paHee U3y4YeHHBIX KypcoB: « OKkpyskaromuil Mup», «bruonorus. 5—7 knaccs» 1 «dusuka. 7 Kiacey.

HEJIN U3YYEHUA YYEBHOTI'O ITPEIMETA «XUMMUSD»

K nampaBneHuto nepBoCTENeHHON 3HAYMMOCTH NP peann3alii 00pa3oBaTeNbHbIX QYHKIUN MpeameTa
«XUMHS» TPATUIIMOHHO OTHOCAT (hOPMHUPOBAHKE 3HAHUI OCHOB XMMHUECKON HayKH KaK 00JacTh
COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUUYECKOM IEATENHHOCTH YeI0BeKa U KaK OJJHOTO U3 KOMIIOHEHTOB
MUPOBOH KyIbTyphl. 3a/1a4ya MpeMeTa COCTOUT B JOPMUPOBAHUYU CHCTEMbI XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, JOCTYIHBIX 000011IeHII
MHUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HaAyKH, 3HAHUN O HayYHBIX METOJaX U3YUYCHHS BEIIECTB U
XUMHYECKHUX PEaKIIHii, a Takke B (GOPMHUPOBAHUH U PA3BUTUU YMEHUHN U CIIOCOOOB JI€ATEIHHOCTH,
CBSI3aHHBIX C TUTAHUPOBAHHUEM, HAOIIOIEHUEM U MIPOBEICHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOIOICHIEM
npaBujI 6€30MacHOT0 OOpaIIeHUs ¢ BEIIECTBAMH B TIOBCEHEBHOM KU3HHU.

Hapsiny ¢ sTuM 1ienum n3ydeHus npeiMera B IporpaMMe YTOUHEHBI M CKOPPEKTUPOBAHBI C YUETOM HOBBIX
IPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopazoBanus. Ceroans B 00pa3oBaHHHM 0COO0 3HAUMMOMN
NpPU3HAETCS HAIIPABJICHHOCTh 00yUYEHHsI HAa Pa3BUTHE U CAMOPA3BUTHE JINYHOCTH, (OPMHUPOBAHUE €€
MHTEJJIEKTa U 0011el KyabTypbl. O0yueHne YMEHHUI0 YUUThCS U POAOIIKATh CBOE 00pa3oBaHue

CaMOCTOSITENIbHO CTAHOBUTCS OJJHOW U3 BaKHEHIINX (YHKIMHA y4eOHBIX MPEAMETOB.

B cBsi3u ¢ 3TUM NpH U3y4YEeHUU NpeIMeTa B OCHOBHOM IIKOJIE JOMHUHUPYIOIee 3HaUeHUe IPHOOPETH Takue
LIEJIH, KaK:

(dopMHpOBaHKE UHTEIEKTYaIbHO PA3BUTON JIUYHOCTH, TOTOBOM K caM00Opa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO PEIIeHUH, CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS Y CIIOBUSM
KHU3HU;

HaMpaBJIEHHOCTb 00YYEHHUs Ha CCTEMAaTUYeCKOe MPUOOIIEHUE yUalluXcs K CAMOCTOSTEIbHON



MO3HABATEJIbHOM 1€ATEIbHOCTH, HAYYHBIM METOaM MOo3HaHus, GOPMUPYIOIIUM MOTHUBALIUIO U Pa3BUTHE
CHOCOOHOCTEN K XUMUHU,

obecrieueHre yCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHNUIO 00YYAIOIIIMMHUCS OIBbITa Pa3HOO0Opa3HON
JEeSTEIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHLIUH ), UMEIOLTUX
YHUBEPCAJIbHOE 3HAYCHUE JIJISl PA3IUYHBIX BUJIOB I€ATEIHHOCTH;

(dbopMupoBaHHE YMEHHI O0OBACHATH U OLIEHUBATH SIBJICHHS OKPY>KaIOIIEro MUPA Ha OCHOBAaHUU 3HAHUI U
OTIbITA, MOJYYCHHBIX MTPU U3YUYECHUH XUMUM;

(dbopMupoBaHUEe y 00YHarOMIUXCS TYMaHUCTUUECKUX OTHOIICHUH, TOHUMAHUS LIGHHOCTH XUMHYECKHUX
3HAHW JUTS BRIPAOOTKH 3KOJOTUYECKH [IeTIECO00Pa3HOTO MOBEICHUS B OBITY U TPYAOBOM IEATEIHHOCTH B
EJISIX COXPAHEHUS CBOETO 370POBbS H OKPYIKAIOUICH MPUPOTHON CPEIIbI;

pa3BUTHE MOTHUBAIIMH K 00YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHUIO HA OCHOBE
YCBOCHHUS 00IIEUYETIOBEUSCKHUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MTPO(DUIIS M HAPABICHHOCTH
JAJIbHEHUIIET0 00yUYeHUs.



COJEPXAHUE YYEBHOI'O IIPEAMETA

IlepBoHayabHbIEe XUMHYECKHE MOHATHS

[Ipenmer xumuu. Ponp xuMuu B KU3HU YesioBeka. Tena u Bemecta. OU3nyecKkue CBOMCTBA BEMIECTB.
ArperatHoe cOCTOsIHHE BemlecTB. [[oHATHE 0 METOIaX MO3HAHUS B XUMHH. XUMUS B CUCTEME HayK. YucThie
BeriecTBa u cMecu. CriocoObl pa3/ieIeHus] CMeCeH.

ATOMBI U MOJIEKYJIBI. XUMHUYECKUE dIIeMEHTHI. CHMBOJIBI XUMUYECKUX JIEMEHTOB. [IpOCThIE U CTIOKHBIC
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YICHHE.

Xumuueckasi popmyiia. BalleHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemiecTB. OTHOCHTENbHAS aTOMHAast Macca. OTHOCHTEIbHAS MOJICKYJIIpHas Macca. MaccoBast 10
XUMHYECKOI0 2JICMEHTA B COCTMHEHHH.

dusndyecKkue ¥ XUMUYCCKHE SBJICHUSA. XMMHUCCKast Peakiusa 1 e€ Mpu3Haku. 3aKOH COXPAHECHHUS MACChI
BeIeCTB. XUMUYECKUe ypaBHeHHs. Kitaccuukammss XAMUYECKIX PEaKIMi (COSTUHEHUS, Pa3I0KEHUS,
3aMeIIeHus, 0OOMEHaA).

XUMUYECKUH FKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW TIOCY 10|, C MpaBmiiaMu paboThI B J1abopaTopuu U
npuémamu o0paieHus ¢ JAbOpaTOPHBIM 000PYAOBaHUEM; U3YUYCHUE U ONMCAHKUE (PU3HMYCCKIX CBOWCTB
00pas3I110B HEOPraHMYECKHUX BEIIECTB; HaOI0ieHIe (pr3ndecKkuX (MUIaBJICHHE BOCKA, TasHUE JIbJa, pPACTHPaAHUE
caxapa B CTYIKE, KUIICHUE U KOHJICHCAIIUS BOJIbI) M XUMHYECKHX (TOPEHHUE CBEUH, MPOKATMBAHUE METHOU
IIPOBOJIOKH, B3aMMOJICHCTBHE Mejla ¢ KUCIOTOM) SIBJICHUH, HAOIFOICHHE 1 ONMKMCAHUE TIPU3HAKOB IMPOTCKAHHMS
XUMHUYECKHX PeaKIuii (pa3ioKeHHe caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
pasnoxenue runpoxcuaa meau(ll) mpu narpeBanuu, B3aumoielicTBHE xemne3a ¢ pactBopoM cosiu Menu(lIl));
U3YYCHHE CITIOCOOOB pa3/ICICHHs CMeCei (C TOMOIIBI0 MarHuTa, (GUILTPOBAHUE, BRITAPHUBAHUE,
TUCTHILIAIMS, XpoMaTorpadusi), IpoBeICHIE OYUCTKY IOBAPCHHOMN COJIH; HAOIIOCHHUE U OIHCaHUE
PE3yNIBTATOB MPOBEACHHS ONBITA, MILTIOCTPUPYIOIIECTO 3aKOH COXPAHEHHS MAaCChl; CO3/IaHNEe MOJICIICH
MOJIEKYJT (IIIapOCTEPIKHEBBIX ).

Baskneiue npeacTaBUTE M HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razos. Coctas Bo3nyxa. Kucinopon — aneMeHT u npocroe BemecTBo. Haxoxaenue
KHCIIOpO/ia B IpUpOJIe, PU3NYECKUE U XUMHUECKHEe CBOMcTBa (peakiuu ropenust). Oxcunpl. [Ipumenenue
kucaopoa. CriocoObl moyuyeHus: KUCIopoa B JIabopaTOpUH U MPOMBIIITIEHHOCTH. KpyroBopoT kucinopoza B
npupoje. O30H — a/uIoTpoIHas MOIUMUKAIUS KUCIOPOIa.

TerioBoil a3pPexT XuMudeckol peakui, TEePMOXUMUUECKHE YPAaBHEHHUS, IK30- U SHI0TEPMHUYECKHE
peakuuu. TormBo: yronb U MeTaH. 3arpsi3HEHHE BO3/yXa, YCHIIEHHE TapHUKOBOTO 3 deKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bonopon — sanemeHT u npocroe BemiecTBo. Haxoxaenune Bogopoaa B npupoje, pusndeckre u XuMHIecKre
CBOICTBa, MPUMEHEHHE, CIIOCOOBI MoTyUYeHHs. KUCcIoThl 1 comnu.

KonnuectBo BemectBa. Moinb. MossipHas macca. 3akoH ABorajpo. MosnspHslil 00bEM razoB. Pacuérel o
XUMHUYECKUM YPABHEHUSIM.

dusunyeckre cBoMcTBa BoAbl. Boga kak pactBoputesnb. PactBopel. HackllieHHBIE M HEHACHIILICHHBIE
pacTBOpbl. PacTBOpMOCTSH BemiecTs B Bojie.MaccoBas 1015 BEIECTBA B pacTBOpE. XUMUUYECKUE CBOWCTBA
Bo/bl. OcHOBaHUs. Poib pacTBOPOB B IPUPOJE U B KU3HU 4eI0BeKa. KpyroBopoT BoJibl B IPUPOJIE.
3arpsi3HeHue NpUpoaHbIX BoJ. OXpaHa U OYMCTKA PUPOJHBIX BO.

Knaccudukanus Heoprannyeckux coepaunenuit. Oxcunpl. Knaccugukanus okcuaoB: coneodpasyromuye
(ocHOBHBIE, KUCIIOTHBIE, aM(oTepHbIe) U HecosileoOpasytomre. HoMeHk1aTypa OKCHAOB (MEXIyHapoIHas U
TpuBHUaNibHasA). PU3NUECKUE U XUMUUYECKHE CBOMCTBA OKCUAOB. [lomyueHrue okcuioB.

OcnoBanus. Knaccugukarus ocHOBaHUIL: MIENOYN U HEPACTBOPHMbIe OCHOBaHMs. HoMeHkaTypa

OCHOBaHUH (MEXIAyHapoaHas U TpuBHalIbHasA). PU3HUECKNE U XUMUYECKHE CBOMCTBA OCHOBaHMI.



[Tonydyenne ocCHOBaHMUIA.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinot (Mex1yHapoiHas U TPUBHUAJIbHAS).
du3nyecKne U XUMUYECKHe CBoMCcTBa KUCIOT. Pan aktuBHOoCcTH MeTaiuioB H. H. beketona. [Tonyuenne
KHCJIOT.

Conu. Homenkuarypa coneil (MexayHapoaHasi 1 TpuBUaiibHas). Ousndeckne 1 XUMUYECKUE CBOMCTBA
coseit. [Tonyuenue coseid.

['eneTnueckas CBsA3b MEXY KJacCaMU HEOPIraHUYECKUX COECIUHEHUMN.

XHUMHYECKUH IKCIIEPUMEHT: KaU€CTBEHHOE OIIPENIEIICHNE COIEPKAHUS KUCIOPO/Ia B BO3/1yX€; IIOJyYCHHE,
coOupaHue, pacrio3HaBaHue U U3yUyeHUE CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aUMOICHCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBHUSI BOBHUKHOBEHUS U MPEKpallleHus TopeHusl (Iokapa); 03HaKOMJICHHE ¢ 00pa3laMu
OKCHJIOB U OIKMCAaHUE X CBOMCTB; MOIy4YeHHEe, COOMpaHue, paclio3HaBaHUE U U3yuyeHHE CBOMCTB BOJIOPOAA
(ropenue); B3aumoeicTerue Bogopoaa ¢ okcuaoM Meau(Il) (Bo3M0oKHO HCIIOIB30BaHKUE BUACOMATEPHATIOB);
HaOI0/IeHue 00pa3IOB BEUIECTB KOJUYECTBOM 1 MOJIb; HcCie10BaHUE OCOOCHHOCTEH pacTBOPEHUS BEILIECTB
C PA3IMYHON PACTBOPUMOCTBIO; IPUTOTOBJIIEHUE PACTBOPOB C ONPEAEIIEHHON MacCOBOM 10
pPacTBOPEHHOIO BELIECTBA; B3aUMO/ICHCTBUE BOJIBI C METAJNIaMU (HaTPHEM U KallblleM) (BO3ZMOXKHO
HCIIONIb30BaHUE BUACOMATEPUAJIOB); OMPEAeNIEHUE PAaCTBOPOB KHUCIIOT U IIEJI0YEH ¢ MOMOIIBI0 HHINKATOPOB;
UCClIeJOBaHHE 00pa3ll0oB HEOPTAaHUYECKUX BEIECTB PA3IMYHBIX KJIACCOB; HAOIIOJeHIE U3MEHEHUS OKPACKU
MHAMKATOPOB B pacTBOpax KHUCIOT U Iesloueii; u3ydyeHnue B3aumoaeiicteus okcuaa meau(ll) ¢ pactsopom
CEPHOU KHUCIIOTHI, KUCJIOT ¢ METAJUIAMM, PEAKLIMI HEUTPaIn3aliy; [0Jy4eHHE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHUE OJTHOTO METaJlJIa IPYTUM U3 pacTBOpPaA COJIM; PELICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TEME
«BaxHelmue KiIacchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauyeckuii 3akon u [lepuoguveckas cucremMa xumuieckux 3jeMmeHToB /. . Menaeseena.
Crpoenne aToMoB. XuMH4YecKas cBA3b. OKHCINTEIbHO-BOCCTAHOBHUTE/IbHBIC PEAKIMHA

ITepBble MOMBITKY KJIACCU(PHUKALINN XUMUYECKUX J1eMeHTOB. [IoHATHE 0 Ipynnax CXOAHbIX JIEMEHTOB
(L1eIouHbIe U HIeTOYHO3EMENbHbIE METAJUIbI, FaJIOTEHbI, HHEPTHBIE T'a3bl). DJIEMEHThI, KOTOpble 00pa3yIoT
amM(oTepHbIE OKCUABI U TUAPOKCUIBL.

IIepnonnueckuit 3akoH. [lepnonnueckas cucrema XumMudeckux 3ineMeHToB 1. M. Meneneesa.
Kopotkonepuoanas u jnmuaHonepuoanas Gopmsl Ilepuonnyeckoit cucteMbl XUMHUUECKUX 3J1eMeHTOB /1.
N. Menpneneesa. Ilepuoasl u rpynnsl. @U3HYECKH CMBICI OPSAIKOBOIO HOMEpa, HOMEPOB NIEPUOJIA U
IPYIIIBI AJIEMEHTA.

Crpoenue atoMoB. CoctaB aTOMHBIX a/iep. M3oTomnbl. DnekTponsl. CTpoeHHe 3JIEKTPOHHBIX 000JI0UeK
aToMOB nepBbIX 20 xumuueckux sneMeHToB [lepunonnyeckoii cuctemsl JI. . MenneneeBa. XapakTtepucTuka
XHMHYECKOT0 3JIEMEHTA IO €ro nojoxeHuto B [lepuoguueckoii cucreme /Jl. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJNyCca aTOMOB XUMHYECKUX dJIEMEHTOB, METAJUINYECKHUX U
HEMETAJUIMYECKUX CBOWCTB MO IpyIIaM U nepuoaaM. 3HaueHue [lepunoauyeckoro 3akona u [lepuonnueckon
CHUCTEMBI XUMHUYECKHUX JIEMEHTOB I pa3BUTHUA HAyKH U IpakTuku. [[. 1. MenneneeB — y4€HbIN U
IpaKAaHHH.

Xumuueckas cBs3b. KoBasieHTHas (MOJIIpHAs M HEMOJISIPHAs) CBSI3b. DIEKTPOOTPULIATEIEHOCTh
XUMHYECKHX 3JIEMEHTOB. VIoHHasI CBSI3b.

Crenenp okuciaeHus. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peaknu. IIponieccs! okucineHus u
BOCCTaHOBJIEHMsI. OKHCIUTENIN U BOCCTAHOBUTEIIN.

XUMHUYECKUH 3KCTIEPUMEHT: U3yUeHHE 00pa3l0B BELIECTB METAJUIOB U HEMETAJIIOB; B3aMOICHCTBHE
TUIPOKCUA IMHKA C paCTBOPAaMHU KHUCJIOT U IIEJI0YEH; MPOBEAECHNUE ONBITOB, HJUTIOCTPUPYIOIIUX TPUMEPHI

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLuil (TOpEHUE, pEAKLIUU Pa3JI0KEHUS, COETUHEHUS).

MexnpeamMeTrHblie CBA3H
Peanuzanus MeXnpeaMETHBIX CBA3EH NPU U3YUSHUU XUMHUH B 8 Ki1acce OCYIIECTBISIETCS uepes



UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TAK U TIOHATHUH, SBJISIONIAXCS CHCTEMHBIMU TSI
OT/EJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO0r1ue ecTeCTBEHHO-HAYYHbIC MOHATHS: HAYYHbIH (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHaJIHU3, CHHTE3,
KJaccu(UKaIs, TIEPHOANIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOICITUPOBAHKE, U3MEPEHHE, MOJICIb,
SIBJICHUE.

du3snka: Matepusi, aToM, dJICKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH/I, U30TOIIbI, PaIHOAKTHBHOCTD,
MOJIEKYJIa, JJIEKTPUIECKHUIT 3apsi/l, BEMIECTBO, TENIO, 00bEM, arperaTHoe COCTOSIHUE BEIIIECTBa, ra3,
bu3ryecKre BETHYUHBI, SIUHHUIIBI H3MEPCHHUS, KOCMOC, TUIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, buocdepa.

['eorpadust: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IBI, MOJIE3HbIC HCKOIAEMbIE, TOILINBO,
BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3yuenne xuMuHU B 8 Kiiacce HANPaBJIEHO Ha JOCTH)KEHUE 00Yy4atOLMMHUCS JINYHOCTHBIX, METAIPEAMETHBIX
U TIPEIMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE PE3yIBTaThl OCBOEHUS IPOrPaMMBbl OCHOBHOT'O O0IIET0 00pa3oBaHus JOCTUTAIOTCS B X0J1€
00y4eHHUs XMMHUH B €IUHCTBE Y4eOHOM U BOCIUTATENbHOM NesTenbHOCTH Opranu3aiiy B COOTBETCTBUHU C
TPaAULMOHHBIMA POCCUMCKUMHU COUMOKYJIBTYPHBIMU U IyXOBHO-HPABCTBEHHBIMH LICHHOCTSMHU, IPUHATHIMU
B 00ILIIECTBE NMPaBUJIAMHU U HOPMaMU MOBEJICHUS U CIIOCOOCTBYIOT MPOIEccaM CaMOIIO3HAHUS, CAMOPA3BUTHS
U COLMAIU3aIK 00yYaroIIuXCsl.

JInuHOCTHBIE pe3ybTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTHU:

IMaTpuoTHYECKOr0 BOCIMTAHUSA

1) HEHHOCTHOTO OTHOMICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAYYHOMY HACIIEIUIO,
MOHUMAaHUS 3HAYCHHS] XUMHYECKOW HAYKH B )KM3HU COBPEMEHHOTO OOIIIECTBA, CHOCOOHOCTH BJIA/IETh
JIOCTOBEPHOH MH(POPMAITUEH O TIEPEOBBIX TOCTIKEHUSX U OTKPBITUSIX MUPOBOW M OTEYECTBEHHON XUMUH,

3aNHTCPCCOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOﬁCTBe MuUpa 1 06H_[6CTB3;

I'paxnanckoro BocnuTaHus

2) PE/ACTABICHHS O COLMATBHBIX HOPMaX M IPaBUIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUICKTUBE,
KOMMYHHUKAaTHBHOH KOMIETEHTHOCTH B OOLIIECTBEHHO MOJIE3HOM, y4eOHO-MCCIEeI0BATEIbCKON, TBOPUECKON U
JPYTUX BUJAX JEATEIBHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JIESTENILHOCTH TPH BBHITIOJTHEHUT
y4eOHBIX, TO3HABATEIBHBIX 33/1a4, BHITOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JJaHUN Y4eOHBIX TPOEKTOB,
CTpEMIJICHUS K B3aMMOIIOHUMAHHIO U B3aUMOITOMOIIIY B TIPOLIECCE ITON y4eOHOW AEITEIbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEJECHUE U MTOCTYIIKH CBOMX TOBApPHUIIEH C MO3UIUU HPAaBCTBEHHBIX U MPABOBBIX HOPM C

y4E€TOM OCO3HAHUS MTOCJIEICTBUM MOCTYIIKOB;

LleHHOCTH HAYYHOTO MO3HAHMS

3) MUPOBO33PEHUESCKHX MPECTABICHHUI O BEIIECTBE M XUMHUUECKON PEaKIIMU, COOTBETCTBYOILIHX
COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKU M COCTABIISIFOIIUX OCHOBY IS TOHUMAHHS CYITHOCTH HAYYHON
KapTUHBI MUPA; TIPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS TIPUPOJIBI, B3aHMOCBSI35X
YeNIoBeKa ¢ MPUPOIHON CPesIo, O POJIM XUMHUH B TO3HAHWH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeNbHBIX MOTHBOB, HATIPABJICHHBIX HA TIOJyYCHUE HOBBIX 3HAHHUH 110 XUMHHU, HEOOXOTUMBIX JUTSI
00BsicHEHUS HaOII0aeMbIX MTPOLIECCOB U SIBICHUI;

5) nmo3HaBatenbHOM, HHPOPMAIIMOHHON M YUTATEIBCKOM KyJIbTYpPhI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENIbHOU PabOThI ¢ YUeOHBIMU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TOCTYTHBIMH TEXHUYECKUMHU
cpeAcTBaMU MH(POPMAITMOHHBIX TEXHOJIOTHH;

6) uHTEpeca K 00YYEHHIO U MTO3HAHUIO, TF0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camM000pa30BaHMIO, TPOEKTHON M UCCIIEA0BATENBLCKOM NeATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaINpaBJIEHHOCTH U YPOBHs 00yUeHUs B JalbHEHIIEM;

D®opMHUPOBAHUA KYJIbTYPbI 310POBb

7) OCO3HAaHHUA HCHHOCTHU XU3HU, OTBETCTBCHHOT'O OTHOICHHUA K CBOEMY 310POBBIO, YCTAHOBKH Ha
3/10pOBBII 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHUS BPEIHBIX MPUBBIUEK (YHIOTPeOIeHUS
AJIKOTOJIs1, HAPKOTHKOB, KYPEHHS ), HEOOXOUMOCTH COOIIOICHHUS TTPaBUI O€30TaCHOCTH MPU 0OpaIeHUH C
XUMHYECKIMH BEIIECTBAMH B OBITY U pEAbHOM KHU3HH;

TpynoBoro Bocnuranusi
8) uHTepeca K MPaKTUIECKOMY U3yUYCHHUIO Mpodeccuii U Tpyaa pa3IudHOro pojia, yBaXKECHUE K TPYLy



pe3ysbTaTaM TPYyI0BOM NESTEILHOCTH, B TOM YHCIIe HA OCHOBE TIPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XMMHH,
OCO3HAHHOTO BHIOOPA WHAWBUIYAIBHON TPAEKTOPUH MPOJOKEHUS 00pa30BAHUS C YIETOM JTHMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEHN; YCIICIITHOM
popeCCUOHATILHOMN EATSILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUI; TOTOBHOCTH aJIAITHPOBATHCS B
npodecCHOHAIBHON cpelie;

IKO0JIOrHYECKOr0 BOCITUTAHUS

9) 3KOJIOrMYECKH 11€7ECO00Pa3HOT0 OTHOIIECHHUS K MPUPO/IC KaK HCTOUYHUKY YKH3HH Ha 3eMile, OCHOBE €&
CyIIIECTBOBAaHUS, TOHMMaHUS IIEHHOCTH 37J0POBOTO M 6€30macHOro o0pasa »K1U3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DPU3MYECKOMY U IICUXUYECKOMY 370POBBIO, OCO3HAHUS IICHHOCTH COOJIIOICHHS
npaBujI 6€30MacHOr0 MOBEICHUSI PU PabOoTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOXKAIOIIHNX 3/I0POBBIO
1 JKU3HH JTIOJCH;

10) criocoGHOCTH MPUMEHSTH 3HAHHMSI, TIOJyYaeMble P U3YUYECHUH XMMUH, U PELICHHS 3a/1a4, CBSI3aHHbBIX
C OKPY’KaIoIIeH MPUPOTHOM CPEIOH, TOBBIIIEHUS YPOBHS KOJIOTMYECKON KYJIbTYPhl, OCO3HAHUS
IJ100aTFHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTell UX pelIeHHs OCPECTBOM METO/I0B XUMUU;

11) 5KOJIOTHYECKOTO MBIIIICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B TIO3HABATEIbHOW, KOMMYHHKATHBHOM U
COITMAIPHOM MPAKTHKE.

METAINPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeaAMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAUUMBIE TSl (POPMUPOBAHMSI MUPOBO33PEHHUS
oOInIeHayYHbIe TOHATHS (3aKOH, TEOPHS, IPUHIIMII, TUTIOTE3a, PaKT, CHCTEMA, MPOIECC, IKCIIEPUMEHT | JIp.),
KOTOpPBIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX IPeIMETaxX U MO3BOJISIOT HA OCHOBE 3HAaHUH U3
ITHX MPEeAMETOB (POPMUPOBATH MPECTABICHHUE O IEIIOCTHOW HAYYHOH KapTUHE MUPA, M YHUBEPCAIHHBIC
yueOHble AeicTBUSI (IT03HABATEIbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHBIE), KOTOpbIE 00eCIIeYNBaIOT
(opMHpOBaHUE TOTOBHOCTH K CAMOCTOATEIbHOMY TNIAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHOM
JeATEIbHOCTH.

MertamnpeamMeTHble pe3yabTaThl OCBOSHHS 00pa30BaTENIbHOM MPOrpaMMBbl 0 XUMHH OTPAXKAIOT OBJIAJICHUE
YHUBEpCaJIbHBIMU I03HABATEIbHBIMU ICUCTBUSAMHU, B TOM YHCIIE:

ba3oBbIMHU JIOTHYeCKHMMU JeHCTBUSIMH

1) yMeHHeM HCIOB30BATh MPUEMBI JIOTHUYECKOTO MBIIIICHUS TIPH OCBOCHUH 3HAHHIA: PACKPBIBATH CMBICIT
XUMHUYECKHUX TOHATUHN (BBIACNIATH UX XapaKTepHbIE MPU3HAKH, yCTaHABIUBATh B3aUMOCBS3h C IPYTHMHU
MOHSITUSIMH ), UCTIOTB30BATh MOHATHS AJIsi O0OBSICHEHHSI OTACTBHBIX ()aKTOB U SBJICHUHN; BEIOUPATh OCHOBAHUS
U KPUTEPUH TSI KIIacCU(PUKALUN XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIMi; yCTaHABINBATh IPUYUHHO-
CJIEJICTBEHHBIC CBS3H MEKIY 00BEKTaMU U3YUYCHUS; CTPOUTH JIOTHUECKUE PACCYKICHUS (MHIyKTUBHBIC,
JeyKTUBHBIE, IO aHAJIOTUHN); JIeJaTh BBIBOJIbI M 3aKJIIOUEHHS;

2) yMEHHEM MPUMEHSTH B MPOIIECCe TO3HAHUS TOHITHS (IIPEAMETHBIC U METaNPEIMETHBIC),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOIb3yEMbIE B XUMUHU, TPEOOPA30BHIBATH IIMPOKO IPUMEHSIEMbIE B
XUMHUHU MOJICJIBbHBIC TIPEICTABICHHS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMHuueckas hopmysa u
ypaBHEHNE XUMHUYECKOHN peaKIuu — TP PEIIeHUN Y9eOHO-TI03HABATEIbHBIX 3a/1a4; C YIETOM ITUX
MOJICIIBHBIX Hpe,HCTaBJ'IeHI/Iﬁ BBISIBJISATH U xapaKT epI/ISOBaTB CymeCTBeHHBIe HpI/ISHaKI/I I/IS}"—IaeMI)IX O6T)GKTOB
— XUMHWYCCKHUX BCIICCTB U XUMHNUYCCKUX peaKum?I; BBIABJIATH O6HH/IG SaKOHOMepHOCTI/I, HpI/I'-II/IHHO-
CJICACTBCHHBIC CBA3U U HpOTI/IBOpe‘-H/ISI B HsyqaeMHx Hpoueccax U SABJICHUAX, npe;maraTL KpI/ITepI/II/I JJI1
BBISIBJICHUS 9TUX 3aKOHOMEPHOCTEH M MPOTHUBOPEUNIA; CAMOCTOSITEIFHO BRIOUPAThH CIIOCOO peIIeHHs yIeOHOU
3a/1auy (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHMS, BRIOUpATh HanboJiee MOAXOAAIINN ¢ YIETOM
CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHEB);

Ba3zoBbIMH HccIe10BaATEILCKUMH JeHCTBUAMH



3) yMEHHEM UCIOJIb30BaTh TIOCTABJICHHBIC BOMTPOCHI B KAUECTBE MHCTPYMEHTA IMMO3HAHMSI, @ TAKIKE B
KayecTBEe OCHOBBI JIJ1s1 JOPMUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

4) mpuoOpeTeHHe OIbITa MO TUIAHMPOBAHKIO, OPTAaHU3AIMH U ITPOBEICHHUIO YUYCHUIECKUX IKCIIEPUMEHTOB:
yMeHHe Ha0JII01aTh 3a XOJJ0M IPOLIECcca, CAMOCTOSTEIbLHO TPOTHO3UPOBATh €ro pe3ynbTar, GopMyInpOBaTh
0000111eHUS ¥ BBIBOABI IO Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEOBAHUS, COCTABISATH OTYET O
poJiesIaHHO paboTe;

Paboroii ¢ unpopmanuei

5) yMeHueM BbIOHpaTh, aHAIM3UPOBATH M HHTEPIIPETUPOBATH HH(MOPMAIIUIO PA3IMYHBIX BUIAOB U HOPM
IPEJICTaBICHUS, TOJy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISipHAs TUTepaTypa XUMUYECKOTO
coJlepKaHus, CIpaBOYHbIE TOcoOus, pecypchl IHTepHeTa); KpUTUYECKH OLIEHUBATh IPOTHBOPEUHBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEM MPUMEHSTh Pa3InYHbIC METObI U 3aIPOCHI TP MMOKUCKE M 0TOOpEe HH(MOPMALIUH 1
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX ISl BHITOJHEHUS YUEeOHBIX U TO3HABATENbHBIX 33/1a4 OIpe-
JEJIEHHOTO THITA; TPUOOPETEHUE OIBITa B 00JIACTH MCIIOJIB30BAHMS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, OBJIAJICHUE KYJIbTYPO aKTUBHOT'O UCIIOIB30BAHUSI PA3JIMYHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITEIILHO BBIOUPATH ONTHMAILHYIO OPMY MPEICTABICHHUS HHPOPMAIH U WLTIOCTPHUPOBATH
peliaeMble 3a/1a4l HECTIOKHBIMU CXeMaMH, JuarpaMmMamu, IpyrumMu popmamu rpa@uku 1 ux
KOMOUHAIIUSIMHU,

7) yMEHHEM UCIIOB30BATh U aHATM3UPOBATH B MPOIIECCE YUCOHOM M UCCIIEI0BATEIbCKOM eI TEIbHOCTH
UH(GOPMAILIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CEIHCKOTO XO35HCTBA M TPAHCIIOPTA HA COCTOSIHHE
OKpPY’KaloIIe NpUpOJIHON Cpebl;

YHuBepcaabHbIMH KOMMYHUKATUBHBIMU A€l CTBUSIMH

8) yMeHueM 3a7aBaTh BOPOCHI (B XOJI€ TUATIOTa W/WITH TUCKYCCHUH) TIO CYIIECTBY 00CYKIaeMOM TEMBI,
(bopMyIHpPOBATH CBOM MPEIJIOKESHNS OTHOCUTEIIEHO BBITIOJHEHUS MPEIOKESHHON 33/1auu;

9) nproOpeTeHre ONbITa PE3EHTAIMH PE3yIbTATOB BHITOIHEHUS] XUMUYECKOTO SKCIIEPUMEHTA
(J1abopaTopHOTO OMBITA, TA0OPATOPHOI pabOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

10) 3aHTEpECOBAaHHOCTH B COBMECTHOW CO CBEPCTHHKAMH ITO3HABATEIILHOMN M MCCIIEI0BATEIbCKOM
NeSITeIbHOCTH TIPU PEUICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unui (00cykaeHns, 0OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBD», KOOPIMHAIINSI COBMECTHBIX ACUCTBUH,

orpeziesieHue KPUTEPUEB 10 OLIEHKE KaueCTBA BHIMIOJIHEHHON paboThI U JIp.);

YHI/IBepcaJ'lLHI)IMH PEryJasiTUBHBIMUA JeH CTBUSIMU

11) YMCHUEM CaMOCTOATCIIBHO OMPEACIIATE LHECIN ACATCIIbHOCTU, INIAHUPOBATh, OCYIICCTBIIATD,
KOHTPOJIMPOBATH U IIPU HeO6XO,Z[I/IMOCTI/I KOPPCKTUPOBATH CBOIO JACATCIBHOCTD, BBIGI/IpaTB HanOoJee
S(I)(I)CKTI/IBHBIC CIIOCOOBI peHmiCHuAd y‘{e6HLIX 1 MMO3HABAaTCIIbHBIX 3aJa4, CaAMOCTOATCIIbHO COCTABJIATH UJIN
KOPPCKTUPOBATH HpCI[J'IO)KCHHHﬁ AJITOPpUTM nencTBuit IIpH BBIITOJIHCHHUN 3aJIlaHuM C y‘léTOM MOJIYUCHU A
HOBBIX 3HaHUI 00 HU3Yy4aCMbIX 00BEKTaX — BCIICCTBAX U PCAKIHUAX,; OICHUBATH COOTBECTCTBUC ITOJIYUCHHOTO
pe3yiibTaTra 3asIBIICHHOM OCIn,

12) YMCHHUEM UCITOJIB30BATh U aHAJIM3UPOBATH KOHTCKCTEI, IPCJIaracMbIC B YCIIOBUU 3aJIaHUil.

IMPEAMETHBIE PE3YJIbTATBI

B coctaBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOESHUIO 0053aTETFHOTO COICP KaHUS, YCTAHOBICHHOTO TaHHON
npuMepHOU paboueii MporpaMMoii, BEIACIISIOT: OCBOCHHBIE 00YUYAIOIIMMICS HAYYHbIE 3HAHUS, YMEHUS 1
CIOCOOBI ICWCTBUMN, CICIIM(PUIECKHE IS TPEAMETHON 00J1aCTH « XUMUS, BUIBI JCSATEILHOCTH T10
MOJTyYEHHUIO0 HOBOTO 3HAHMUSI, €r0 MHTEPIIPETALNHU, TIPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U

HOBBIX CUTYyallUsIX.



[IpenMeTHBIE pe3yabTaThl OTPaKalOT CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS CIEAYIOIUX YMEHHI:

1) packpvieame cmbici OCHOBHBIX XUMHUYCSCKHUX MOHATHIA: aTOM, MOJIEKYJIa, XUMHUUECKHIA JIEMEHT, TIPOCTOE
BEIIECTBO, CII0)KHOE BEIIECTBO, CMECh (OJJHOPOIHASL U HEOJHOPO/IHAS ), BAIGHTHOCTh, OTHOCUTEIbHAS
aTOMHas U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsI Macca, MaccoBasi J10Jis
XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH, MOJIAPHBIA 00BEM, OKCUI, KUCIIOTa, OCHOBAHHUE, COJb,
AEKTPOOTPHUIIATENILHOCTD, CTENIEHb OKUCICHHSI, XUMUUECKas peakius, Kiaccupukanus peakiuii: peakimm
COEIMHEHU S, pEaKLIUU PA3JIOKEHUS, PEaKIINH 3aMeIlleHNUs], peaKIMd 00MEeHa, 9K30- U SHAOTEPMHUUYECKHE
peaxkuu; TermioBoi 3¢ deKT peakuu; APo aToma, IMEKTPOHHBIN CIION aToMa, aTOMHasi opOoUTaib, paanyc
aToMa, XUMHUYECKas CBSI3b, MMOJIIPHAS M HETIOJISIpHAS KOBAJICHTHAS CBSI3b, MOHHASI CBSI3b, IOH, KATHOH, aHHOH,
pacTBOp, MaccoBasi A0S BellecTBa (MPOIICHTHAS KOHIIEHTPAIMsI) B pACTBOPE;

2) unmocmpuposams B3aUMOCBSA3b OCHOBHBIX XMMUYECKHUX MOHATHI (CM. T1. 1) ¥ IPUMEHATH 3TH MOHITUS
[P OMMCAHUH BEIIECTB M UX TMPEBPAICHUN;

3) ucnonvbzo06amv XUMHYCCKYIO CUMBOJIMKY JJIS1 COCTaBICHHS (DOPMYJT BEIIECTB M YPABHECHUH XUMUYECKHUX
peaKuuii;

4) onpedensime BaJIEHTHOCTh AaTOMOB 3JICMEHTOB B OMHAPHBIX COCTMHECHUAX; CTCIICHb OKHCICHHUS
DJIEMEHTOB B OMHAPHBIX COCMHCHUSX; TIPUHAICKHOCT BEIIECTB K OMPEACIEHHOMY KJIACCy COSAMHCHUN T10
dbopMyIiaM; BUJ XUMUYIECKOW CBSI3M (KOBAJICHTHASI U MOHHAS) B HCOPTAaHUYICCKUX COCTUHCHUSX;

5) packpwieamov cmwica Tlepuoauuaeckoro 3akona J[. . MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAaHKE
MEPUOANYECKON 3aBUCMMOCTH CBOMCTB XUMUYECKHUX 3JIEMEHTOB OT MX IMOJI0KeHUA B [lepuoanueckoi
CUCTEME; 3aKOHOB COXPaHEHHs MAacChl BEILIECTB, TOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO YUCHHS,
3aKO0HA ABOraJipo; OMKUCHIBATH U XapaKTepHU30BaTh TabuuHyo Gopmy [leproauueckoii cuctemsl
XUMHYECKHX 3JIEMEHTOB: pa3iuyaTh MOHITHS «TJIaBHas noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-
rpymmna)», Maible U O0JbIINe TEPUOIBl; COOTHOCUTH 0003HAUEHUSI, KOTOPBIE UMEIOTCS B TAOIHIIE
«Ilepuonnyeckas cucreMa xumuueckux 3nemeHToB JI. . MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHS aTOMOB XUMUYECKUX AIIEMEHTOB (COCTaB U 3aps]l sSApa, 00IIee YHCIO SJIEKTPOHOB U
pacrpezieieHue X Mo JIEKTPOHHBIM CIIO0SIM);

6) rraccuguyuposams XUMUYECKHE STIEMEHTBI; HEOPTaHHUECKHE BEIIECTBA; XMMHUYECKUE PeakIuu (110
YHCITy ¥ COCTaBY YUaCTBYIOIIMX B PEaKIIMH BEUIECTB, MO TEIIIOBOMY dPPEKTy);

7) xapaxmepuzoeams (onucvléams) oOIIHEe XUMUYECKHE CBOWCTBA BEIIECTB PA3INYHBIX KIIACCOB,
MOJITBEPIK/1asl OMTMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOIIMX XUMUYICCKUX PEAKITUI;

8) mpoecrno3uposams CBONCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTABa; BO3MOXHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUHN B PA3INYHBIX YCIOBUSX;

9) ebiuuCIAMb OTHOCUTEIILHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BELIIECTB; MACCOBYIO JIOJTIO
XUMHUYECKOTO DJIEMEHTa 110 (JOpMyJie COeTMHEHUS; MAaCCOBYIO JIOJTIO BEIIECTBA B paCTBOPE; IIPOBOIUTH
pacUéThI 10 YpaBHEHUIO XUMHUIECKOMN peaKkIlnu;

10) npumensimes OCHOBHBIE OTICPAIIMH MBICIIUTEIBHOM AEITETPHOCTH — aHAJIN3 U CHHTE3, CPaBHEHHE,
000011IeHIE, CHCTEMAaTH3AINIO, KITACCH(UKAIINIO, BBISIBJICHUE TPUUYUHHO-CIICACTBEHHBIX CBSI3EH — IS
W3YYCHHS CBOMCTB BEIICCTB M XUMHUYECKUX PEaKIUii; eCTECTBCHHO-HAYYHBIC METOIbI TO3HAHUSI —
HaOJTI0/IeHUE, H3MEPEHUE, MOICITMPOBAHNE, IKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIH );

11) cnredosams mipaBuUIaM MOJIb30BAHUS XUMHUYECKON TIOCY/I0M U JTAOOPATOPHBIM 000PYI0BAaHHEM, a TAKKE
MpaBuJiaM OOpAIEHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIUSMH IO BBHITTOTHEHUIO JTA00PATOPHBIX
XUMHYECKHX OIBITOB IO MOTYYSHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOPO/Ia U KUCIOPOA),
MPUTOTOBJICHUIO PACTBOPOB C OMPEIEIEHHON MacCOBOH J10JIel pacTBOPEHHOTO BEIIECTBA; IJIAHUPOBAThH U
MPOBOJANTH XUMHYECKHE YKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C TIOMOIIBIO
UHINKATOPOB (JIakMycC, (eHOI(PTaTCHH, METUIOPAHK U JP.).



TEMATHYECKOE IINITAHUPOBAHUE

YEeJI0BEKa;

CpaBHUBATb PEAKILMU TOPEHUS U MEJUICHHOTO OKHCIICHUS;

CobupaTb prOOPEI IS IOTYUYSHUS KUCIOPO/1a (BHITCCHEHHEM BO/IbI M BO3/yXa);
Pacnio3HaBaTh ONBITHBIM IyTEM KHUCIOPOZ;

Hcronp30BaTh XUMUYECKYIO CUMBOJIMKY 7 COCTaBICHHs (POPMYJT BEILECTB,
MOJIEKYJISIPHBIX YPaBHEHUIT XUMUUECKUX PEAKLHI C y4aCTHEM KHCIOPOJIa;
OOBACHATH CyLIHOCTB KOJIOIMYECKUX NPOOIIEM, CBS3aHHBIX C 3arpsA3HEHUEM BO3/yXa;
CrnenoBaTh npaBriIaM 0€30MacHOM paboThI B 1TaOOpaTOPUH MIPU HCHOIB30BAHUH
XHUMHYECKOH MOCYIbl 1 000PYI0BaHUs, a TAKKE MPaBUIaM OOPAILEHHUS C TOPIOYHMH
BEIIECTBAMH B OBITY;

Ne | HanmeHnoBaHue pa3esioB u TeM nporpammsl | KosimyecTBo yacos Jara Buabl 1esiTe/IbHOCTH Buasl, DJIeKTPOHHbIE
n/n H3y4eHHusk dopmbl (uudposbie)
BCEro | KOHTPO/ILHbIE | MPAKTHYECKHE KOHTPOJIsI o0pasoBaTesibHbIE
pa6oTsI pa6oTs1 pecypesl
Paznen 1. IleppoHaua/ibHbIe XUMHYECKHE TOHATHS
1.1. [ Xumusi — BaskHasi 06,1aCTh €CTECTBO3HAHMSA M | 5 0 2 01.09.2022 | PackpbIBaTh CMbICI H3y4aeMbIX IOHSTHIA; VYcrHblit https://resh.edu.ru/
NPaKTHYECKO 1esiTeJIbHOCTH YeI0BeKa 15.09.2022 | PackpbIBaTh pOJIb XUMHH B IPUPOJIE U )KU3HH YEJIOBEKA, €€ CBSI3b C IPYTUMU HAyKaMH; oIpoc; https://infourok.ru/
TIpakruueckas | https://foxford.ru/
pabora;
1.2. | BemecrBa 15 1 0 ig?igggg IIpHMEHATh €CTECTBEHHO-HAY4HbBIC METO/IbI TO3HAHUS (B TOM 4YHCIIE HAOIIIOICHHUE, YcrHbli https://resh.edu.ru/
M XMMHYeCKHe Peakiuu o MOJICTIMPOBAHHUE, YKCIICPUMEHT) M OCHOBHBIC OTIEPALIMN MBICIHTEILHOM AEATEIBHOCTH 0Ipoc; https://infourok.ru/
(cpaBHeHHMe, KnaccuduKanys) 1J1s U3y4eHUsl BELECTB M XUMUYECKUX peaKIni; Tlucemennsiii | https://foxford.ru/
PackpbIBaTh CMBICI H3y4YaeMbIX [IOHSTHI U 3aKOHOB M IIPUMEHSITh 9TH MOHSTHS IIPH KOHTPOJIB;
OIIMCAaHUU CBOICTB BELIECTB U UX IIPEBpAILECHUIl; KonTpoinbHas
Paznnuats HU3NYECKHE H XUMHICCKHE SIBIICHHS, OOBSICHATE HX CYIHOCTE C TOYKH pabora;
3PEHHUSI ATOMHO-MOJICKYJSIPHOTO YUCHHSI;
OmnpeznessiTh NIPU3HAKK XMMUYECKUX PEaKIUi, YCIOBHS UX IIPOTEKAHUS;
OGBSICHATD CYLIHOCTD HQM3NYECKHUX M XUMIUECKUX SIBIICHUH C TOUKH 3PCHHS aTOMHO-
MOJICKYJISIPHOTO YYCHHUS;
KnaccndumupoBaTs XUMHYIECKHE PEaKIUH (10 YHCITY ¥ COCTaBY PEarnpyroIiX 1
00pasyroLiXCs BEIECTB);
CocTtaBisith GOpMyJIbl OMHAPHBIX BEIIECTB 110 BAJICHTHOCTH U OIPE/IEIISATh BAJICHTHOCTD
1o ¢popMyJiaM BEILIECTB;
PaccraBisith KO3 PUIMEHTHI B yPaBHCHUSIX XUMHYECKHX PEaKLH;
Hroro no paszneny 20
Pa3zzen 2. BaskHeiilme npeAcTaBUTe M HEOPTAHUYECKHX BEeLECTB
2.1. | Bo3nyx. Kuciopon. Ilousitie 06 okcuaax 5 0 1 ézggggg PackpbIBaTh CMBICI H3y4aeMbIX TOHSATHI U IPUMEHSTh 3TH MOHATHS IPH ONMUCAHUH VYcrHblit https://resh.edu.ru/
o CBOWICTB BEIIECTB U MX TPEBPALIEHHIL; orpoc; https://infourok.ru/
XapaxTepu3oBaTh (ONHMCHIBATH) COCTAB BO3/yXa, PU3HIECKHE 1 XUMUYECKHE CBOWCTBA TIpakruueckas | https://foxford.ru/
KHCJIOPO/Ia, CIIOCOOBI €ro IMOJIy4eHHUs, IPUMEHEHHE M 3HAYCHUE B IIPUPOJIC H JKU3HU pabora;
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2.2. | Boaopon. 13122022 PackpbIBaTh CMBICIH H3y4YaeMbIX TOHATHH U IPUMEHSTH STH NOHATHUS IPH OIIACAHUH IpakTraeckas | https://resh.edu.ru/
IloHsITHE 0 KHCJIOTAX H COJISX CBOMCTB BELIECTB M MX HPEBPAILCHUIA; pabora; https://infourok.ru/
XapakTepu3oBath (OIUCHIBATH) GU3MYECKUE U XUMHUUYECKHE CBOMCTBA BOJIOPO/IA, https://foxford.ru/
CIIOCOOBI €ro MOy YeHHs, IPUMCHCHIC;
Cobupatsb nIpuOOp [T IOy ICHUSI BOZOPOA;
Hcronp30BaTh XMMHIECKYIO CHMBOJINKY IS COCTAaBIICHHST (hOPMYII BEIECTB,
MOJIEKYJBIPHBIX YPABHEHUH XUMHUUECKHX PEAKIHUH C yIaCTHEM BOJOPOa;
CrieoBaTh mpaBiIaM 0e30macHoi paboThl B 1a6OPaTOPHHU [PH HCIIOIB30BAHUH
XUMHYECKOI OCY IBI M 060PYAOBAHMS, a TAKXKE IIPABIIIAM 0OPAIIECHHUSI C TOPIOIUMHI
BEIIECTBAMU B OBITY;
[I1aHUPOBATH U OCYILECTBILITH Ha IPAKTHUKE XHMHICCKIE SKCIICPUMEHTBL, IPOBOAUTH
HAOIIOICHS, 1eTaTh BBIBOJBI II0 Pe3y/IbTaTaM dKCIICPUMCHTA,;
V4acTBOBAaTh B COBMECTHOM paboTe B IPyIIIe;
2.3. | KoanyecTBeHHbIe OTHOLICHHUS] B XHMHHU igéigggg PacKpbIBaTh CMBICI H3yIaeMbIX IIOHSTHIT U IPHMEHSTH 9TH IIOHSTHS, @ TAKXKE H3YUCHHBIC | Y CTHBIN https://resh.edu.ru/
o 3aKOHBI U TCOPHH JUISI PEILICHUS PacYETHBIX 3aJ1ad; oIpoc; https://infourok.ru/
BBIYUCITATE MOJISIPHYIO MacCy BELECTB; KOJIMYECTBO BELIECTBA, 00BEM rasa, Maccy Iucemennsiit | https://foxford.ru/
BEIIECTBA; KOHTPOJIb;
IIpoBoANTb pacyéThl 10 ypaBHEHUSIM XUMUYECKUX PeaKIMii: KoIn4ecTBa, 00bEMa,
Macchl BEIIECTBA 110 H3BECTHOMY KOJIHYECTBY, 00BbEMY, Macce pearcHTOB HIIH IIPOIYKTOB
peaxiuy;
2.4. | Boaa. PacrBopbl. IloHsiTHE 00 OCHOBAHUSAX ggigggg PackpeIBaTh CMBICI H3y4aeMBIX IIOHATHI U MPUMEHATH 3TH ITOHATHS IIPH OTTIMCAHUH YcTHbri https://resh.edu.ru/
o CBOJCTB BELIECTB M X HPEBPAILCHUN; oIpoc; https://infourok.ru/
XapakTepu3oBaTh PU3NIECKHE U XUMHYECKUE CBOICTBA BOBI, €€ POJIb KaKk Tucemennsiit | https://foxford.ru/
PacTBOPHTENS B PHPOIHBIX POLECCax; KOHTPOJIb;
CoCTaBILSITh yPaBHEHHS XUMUYESCKHX PEAKIUi C y4aCTHEM BOJIbIL; KoutpompHast
OOGBSICHATD CYIIHOCTD 9KOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX C 3aTrPsA3HCHHEM pabora;
[PUPOIHBIX BOJ, CIIOCOOBI OUHCTKH BOJBI OT IIPUMECEH, MEPhI IT0 OXPAHE BOJ OT IpakTrueckast
3arpsi3HEHMS; paborta;

II1aHUPOBATH U OCYILECTBILSITh HA IPAKTUKE XHMHIECKHE IKCIICPUMEHTBI, IPOBOAUTH
HaOMIOICHHS, Ie1aTh BBIBObI 110 Pe3y/IbTaTaM dKCICPUMEHTA;

CreioBath npaBuiIaM 6e30MacHON paboThI B JIaGOPaTOPHH IPH UCTIONB30BaHUH
XUMUYECKOH ITOCY Bl U 000Dy IOBAHUS;

ITpoBOAUTH BBIYHCIICHHUS C IPUMEHEHHEM MOHATHUSI «MACcCOBasi 10T BEIECTBA B
pacTBope»;

Hcrionp30BaTh NPH BHITONHEHNN Y4eOHBIX 3aJaHUI U B IPOLIECCE UCCICA0BATENBCKOM
JEATeNbHOCTH HAayIHO-IOMY BIPHYIO IUTEPATYPy XUMUUECKOTO COACPIKAHMUSL,
CNpaBOYHBIC MaTepHalIbI, pecypchl IHTepHeTa;
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2.5. | OcHOBHBIE KJIACCHI HEOPTraHUIECKHX 11 1 1 14.03.2023 KnaccuduuupoBaTh H3y4yaeMble BEIIECTBA 10 COCTaBY M CBOMCTBAM; YcrHblit https://resh.edu.ru/
coenHeHHIi CocTaBiaTb (HOPMYIIbI OKCHIOB, KMCIIOT, OCHOBAHHH, COJICi ¥ Ha3bIBaTh UX 110 0I1poc; https://infourok.ru/
MEKIyHapOIHOH HOMEHKIIATYPE; IMucemennsii | https://foxford.ru/
IIporHo3upoBaTh CBOHCTBA BEIIECTB HA OCHOBE OOIIMX XUMHYECKUX CBOICTB H3y4YEHHBIX | KOHTPOIb;
KJIACCOB/TPYIIII BEIIECTB, K KOTOPBIM OHH OTHOCSITCST; KontpompHas
CocCTaBIsITh MOJIEKYJIIPHBIC YPABHEHHS PEaKIUii, HILTIOCTPUPYIOIIHX XUMHIECKHE pabora;
CBOWCTBA U CIIOCOOBI ITOJIYYCHHSI BEIIECTB H3YyUCHHBIX KIIACCOB/TPYIIIL, A TAKXKE IpakTrueckas
HOATBEPIKJAOIINX TEHETHUECKYIO B3aHMOCBSI3b MEXK/Iy HUMIL; pabora;
IIpon3BOAUTH BEIYUCIICHHS 110 YPABHEHUSM XHMHYECKUX PEaKIIHIL;
[I1aHUPOBATH U OCYILECTBILITH HA IPAKTHUKE XHMHICCKIE SKCIICPUMEHTHL, IPOBOAUTH
HAOIOICHHS, IeTaTh BBIBOJBI II0 Pe3yIbTaTaM dKCIICPUMCHTA,;
CrnefioBaTh npaBHiIaM 0€30I1aCHO pabOTHI B 1a60PATOPHH IIPH HCIIOJIb30BAHHU
XMMHYECKOH ITOCYIbI U 000PYIOBAHUS;
Hcronp30BaTh IPH BHIIOIHEHAN YIeOHBIX 3aJaHUI U B IPOLIECCE UCCICAOBATENBCKOM
JeATENbHOCTH HayTHO-IIOITY BIPHYIO JIUTEPATyPy XUMUUECKOTO COACPIKAHMS,
CIIpaBOYHBIC MaTepHabl, pecypchl MHTepHeTa;
Hroro no pazzaeny 30
Pasznen 3. llepuoanyeckuii 3akoHn u Ilepuoauyeckas cucrema xumu4yeckux 3aementos JI. M. MenneieeBa.
Ctpoenue aToMOB. XHMHYECKasl CBsI3b. OKHCINTEILHO-BOCCTAHOBHTEILHbIE PeaKIUH
3.1. | Iepnoamueckuii 3axon u Ilepnognueckas 7 0 0 iggigggg PackpbIBaTh CMBICT IIEPHOUIECKOTO 3aKOHA; VYerasrit https://resh.edu.ru/
CHCTEeMA XHMHYECKHX IJIEeMEHTOB o IToHUMATH CYNIECTBOBAHHE TIEPUOJHUCCKOM 3aBHCHMOCTH CBOMCTB XUMHYECKUX 0Ipoc; https://infourok.ru/
. . MenpeeeBa. CTpoeHHe aToma 3JIEMEHTOB (MU3MEHEHHE PAJNYCOB ATOMOB H 3JIEKTPOOTPHLATEIIBHOCTH) U UX Iucemennsiit | https://foxford.ru/
COCINHCHUH OT MOJIOKCHHSI B IIEPHOANIECKON CHCTEME U CTPOCHHS aToMa; KOHTPOJIb;
YcraHaBIMBaTh CBA3b MEXK/LY IOJIOXKECHHEM DJIEMEHTA B IEPUOANYICCKON CHCTEME U
CTPOEHUEM €ro aToMa (COCTaB U 3apsi Apa, oOliee YHCIIO NEKTPOHOB U PACIPee/ICHHIEe
HX [0 3JIEKTPOHHBIM CIIOSIM);
[IporHo3upoBaTh XapaKkTep H3MEHEHHS CBOMCTB 3JIEMEHTOB H HX COSAMHEHHIA 110
rpynnaM u nepuoaam Ilepuoanueckoil cuctemsl;
XapaxkTepu30BaTh XUMUIECKUE DIIEMEHTHI IEPBBIX TPEX IIEPHOIO0B, KaHsl, KAIbLHS 10
ux nonosxxenuto B [lepuonnyeckoit cucreme J1. 1. Menneneena;
3.2. | Xumunyeckas cBsizb. OKHCJINTEIBHO- 8 1 0 12822833 PackpbIBaTh CMBICI M3y4aeMbIX MOHSTHIA; VYcrHblit https://resh.edu.ru/
BOCCTAHOBUTEJIbHBIE PeaKIIHH o Omnpeznessith BU XUMUYECKON CBSI3U B COSMHEHHH; orpoc; https://infourok.ru/
OmnpeesisITh CTeNeHb OKHCISHNSI XHMIYIECKOT0 2JIeMeHTa 110 popMyite ero coenunenus; | Iucemennsrit | https://foxford.ru/
OmnpenensiTh MEMEHT (BeLECTBO) — OKUCIHUTENb U JJIEMEHT (BEIECTBO) — KOHTPOJIb;
BOCCTaHOBHTEIIb; KonrponbHast
OOGBSICHATH CYITHOCTD IPOLIECCOB OKHUCIICHUS H BOCCTAHOBIICHHS; pabora;
CoOCTaBIITh DIEKTPOHHBIH OaIaHC ¢ yIETOM YHCIIA OTJAHHBIX H IPHHSTHIX JICKTPOHOB;
CoCTaBysITh ypaBHEHHE OKHCIIHTEIbHO-BOCCTAHOBUTEIBHO PEaKIIIHT;
Hroro no pazneny: 15
PeszepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME | 68 4 6




INIOYPOYHOE IINTAHUPOBAHUE

XUMHWYECKHUX JJIEMCHTOB

Ne | Tema ypoka KoumnuectBo yacoB Hara Buapbl,
n/n usyyeHusi | Gopmnl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJISt
padoThI padoThI
1. |Ipenmer xumuu. Poms xumun | 1 0 0 01.09.2022 | YcrHbI
B J)KU3HHU YeJIOBEKa OTIpOC;
2. | XuMHs B CUCTEME HayK. 1 0 0 06.09.2022 | YcTHbIH
MeToapl TO3HAHHUS B XUMHUH OTIpOC;
3. | 3HaKOMCTBO C MTpaBUIAMH 1 0 1 08.09.2022 | ITpakTuueckas
0€30MacHOCTH ¥ MpUEMaMH pabora;
paboThI B XUMUYECKOMH
naboparopuu. [IpakTudeckas
pabora Ne 1. [IpaBuina paboTsr
B JIA0DOPATOPUU U TTPUEMBI
oOparieHus ¢ 1abopaTopHbIM
00opyaoBaHHEM
4. | Tena u BemectBa. @usnueckue | 1 0 0 13.09.2022 | VerHbIU
CBOIICTBA BEILIECTB. Onpoc;
ArperatHoe COCTOSIHUE
BEIIIECTB
5. | YucThle BemecTBa U CMECH. 1 0 0 15.09.2022 | YcTusbli
Crioco0sblI pa3zienenus cMecei OIIpOC;
6. | [Ipaktuueckas padora: Ne 2. 1 0 1 20.09.2022 | [TpakTuveckas
Paznenenue cmeceii (Ha pabora;
IIpUMEPE OYUCTKH ITOBAPEHHOMN
COJIN)
7. | Aromsl u Monekynsl. [Ipocteie | 1 0 0 22.09.2022 | YcrHbIi
U CIIO’KHBIE BEIECTBA OT1poC;
8. | Xummueckue snemeHTHI. 3Haky | 1 0 0 27.09.2022 | YcTHbIH
(CUMBOJIBI) XUMHUYECKUX OIpoC;
DIIEMEHTOB
9. | ATOMHO-MOIIEKYIISIPHOE 1 0 0 29.09.2022 | YcrHbIi
yueHHe. 3aKOH IMOCTOSHCTBA OTIpOC;
COCTaBa BEIIECTB
10. | Xumunueckas popmya. 1 0 0 04.10.2022 | YcTHbIi
BanentHocTh aTOMOB OIIpOC;




11. | CocraBiieHHEe XUMHYECKHIX 06.10.2022 | YcrHbrit
(dbopMyI1 10 BaJICHTHOCTH. OI1poc;
HaxoxneHnue BaleHTHOCTH
XUMHUYECKHX 3JIEMEHTOB I10
dopmye

12. | OTHOCUTEBHASI aTOMHAS 11.10.2022 | Y crHbIit
macca. OTHOCHTEbHAS OTIpOC;
MOJICKYJISIpHAsl Macca

13. | Pemrenue 3agay Ha 13.10.2022 | YcTHblid
BBIYUCIICHHE OTHOCUTEIBHOM OTIpOC;
MOJIEKYJIIPHOW MacChl BEILIECTB

14. | MaccoBas 101 XUMHYECKOTO 18.10.2022 | YcrHBbIH
2JIEMEHTA B COCJIMHECHUU OIIpOC;

15. | Peurenue 3ama4d Ha 20.10.2022 | YcrHBIT
BBIYMCIIEHHE MAaCCOBOM JIOJIN Ompoc;
XUMHYECKOTO 3JIEMEHTA 110
dbopmysie CoeTMHEHHS

16. | dusnyecKue U XUMHUICCKHE 25.10.2022 | YcTHbBIN
SIBIICHHS. XUMUYECKasl PEeaKIus OIIpoC;

17. | [Ipu3Haky 1 ycnoBus 27.10.2022 | YctHbIi
NPOTEKAHUS XUMUIECKUX OTIpOC;
peaKkuuit

18. | 3akoH coxpaHEHHS MacChl 08.11.2022 | YcrHbIi
Beects. M.B. JIomoHOCOB — OIIpOC;
YYEHBIM-OHIUKIIONEUCT

19. | Xumuveckne ypaBHEHUS 10.11.2022 | YcrHbIii

OTIpOC;

20. | Turel XUMAYECKUX PEaKITHA 15.11.2022 | Ycrubriid
(coenuHeHUs, PA3NOKEHHUS, OTIpOC;
3aMeleHus, oOMeHa)

21. | Ypok o6o0menus u 17.11.2022 | YcrHbrit
CHCTEeMaTU3alluK 3HAHUI OIIpOC;

22. | YpOK KOHTpOJIsl 3HAaHUH 22.11.2022 | KonTponbHas

pabora;

23. | Bo3myx — cmech rasos. 24.11.2022 | [TpakTHyeckas
CocraB Bo3ayxa pabora;




24. | TeruoBoii 3P dexT 29.11.2022 | YcrHbIi
XUMUYECKON PEAKLUU, OIIpOC;
HOHATHE O TEPMOXUMUYECKOM
YpaBHEHHH, dK30- U
HHJIOTEPMHUYECKUX PEaKIUIX

25. | CriocoOBbI moTyyeHHs 01.12.2022 | YcrHblit
KHCJIOPO/ia B JIAOOPATOPUH U OTIpOC;
IPOMBIIIJICHHOCTH.

[TpumeHenne Kuciopoia

26. | I[IpakTuueckas padorta Ne 3. 06.12.2022 | [TpakTrueckas
[Tony4yenue u cobupanue pabora;
KHCJIOPO/a, U3yYCHHE €T
CBONCTB

27. | KpyroBopot Kuciopo/a B 08.12.2022 | YcrHbrit
npupoze. Tormso (yrois u OIIpOC;
MeTaH). 3arps3HeHUE BO3IyXa,

CIOCOOBI €ro
NpeOTBPALICHUS. Y CUIICHUE
napHUKOBOro d(dekra,
pa3pylieHre 030HOBOTO CIIOSI

28. | Bogopo — XUMHYECKUI 13.12.2022 | YcTHbIi
AIIEMEHT U TPOCTOE BEIIECTBO. OTIpOC;
Haxoxnenue B mpupose,
bu3nveckre 1 XUMHIECKHIE
CBOMCTBA (Ha IpUMEPE
B3aUMO/JICUCTBUS C
HEMEeTaJJIaMH U OKCHJIAMH
METaJIJIOB), IPUMEHEHUE,

CIoCOOBI OTyUEHUs

29. | Ilpaktuueckas padora Ne 4. 15.12.2022 | IIpakTudeckas
[Tomydenue u cobupanue pabora;
BOJIOPO/J1a, U3YUYEHHUE €TO
CBONCTB

30. | [TonsiTHE O KUCITOTAX U COJIAX 20.12.2022 | YcTHbIi

OTIpOC;

31. | KonmnuectBo BemecTa. MoJb. 22.12.2022 | YcrHBIM
Momnspaas macca OIIpOC;

32. | 3akon ABoraapo. MomnsipHbIit 27.12.2022 | YcTHBIi

00BEM Ta30B

OTIpOC;




33. | Pewmenue 3amau Ha 10.01.2023 | YerHbIH
B3aMMOCBSI3b KOJIMYECTBA OTIpOC;
BEIECTBa, 00BEMa M MacChl
razoB. Pacuérel no
XUMHUYECKHM yPaBHEHUSM

34. | Pacu€Tpl M0 XMMHUYECKHM 12.01.2023 | YcrHbIit
ypaBHeHusIM. [IpumeHeHne OTIpOC;
3aKkoHa ABOTaJIpO

35. | ®usnueckue cBOICTBA BOMIBI. 17.01.2023 | YVerHbll
AHaW3 U CUHTE3 — METO/IbI OIpoc;
W3YYCHHSI COCTaBa BOJIBI.

XUMHUYECKHE CBOUCTBA BOJLI
(peakiuu ¢ MeTaJJIaMu,
OKCHUJIAMH METAJIJIOB
HEMETAJJIOB)

36. | [TonsiTne 00 OCHOBAHMSIX U 19.01.2023 | YcrHbIi
WH/IMKaTopax OIIpOC;

37. | Boga kak pacTBOPHUTEIIb. 24.01.2023 | YcTHbIH
PactBopsl. PacTBOpHMOCTB OIIpOC;
BelleCTB B Bozie. HachileHHbIE
Y HCHACHIIIICHHBIC PAaCTBOPBI

38. | KoHmeHTpaus pacTBOpoOB. 26.01.2023 | YcrHbIi
MaccoBas 107151 BelecTBa B OT1poC;
pactBope. Brruncnenus ¢
MCIIOJIb30BaHUEM TOHATHUS
«MaccoBasi J0JIs BEIIeCTBA B
pacTtBope»

39. | [Ipaktnueckas pabora Ne 5. 31.01.2023 | [TpakTuveckas
[TpuroTtoBieHne pacTBOPOB C pabora;
ONpeeNEHHON KOHIIEHTpaluen

40. | Porte pacTBOpOB B IPUpPOJIC U B 02.02.2023 | YcrHbIi
JKU3HU YyenoBeka. KpyroBopor OTIpOC;

BOJIbI B IPUPOJE. 3arpsi3HEHNE
IpUPOAHBIX BoA. OxpaHa U
OYHUCTKA MIPUPOTHBIX BOJ




41.

IlepBbie MONBITKU
KJIacCU(UKAUN XUMHYECKIX
aneMeHToB. [loHsTHE O
IpyMIax CXOAHBIX AIEMEHTOB
(1menovyHbIC U
II€JI0YHO3EMENIbHBIE METAJIIBL,
raJloreHbl, HHEPTHBIE Ta3bI).
DJeMeHTHI, KOTOphIe 00pa3yIoT
aM(pOTEepHBIC OKCUIBI U
THJIPOKCHUIBI

07.02.2023

VYcTHEBIN
OTpoc;

42.

HNonHas xuMu4ecKas CBsI3b

09.02.2023

YcTHBIN

OT1poC;

43.

Knaccudukamms

HEOPraHUYECKUX COCTMHEHUI

14.02.2023

VYcTHBIN
OTIpOC;

44,

OKcHIBI: COCTAB,
kiaccudukanus (OCHOBHBIE,
KUCJIOTHBIE, aM(pOTEPHBIE,
HecoJeo0paszyolue),
HOMEHKJIaTypa
(MeXIyHapoIHAs U
TpuBHaibHas). [lonyueHue u
XUMHUYECKHE CBONCTBA
KHCIIOTHBIX U OCHOBHBIX
OKCHJIOB

16.02.2023

YcTHpIn

OTIpoC;

45.

OcHoBaHus: cOCTaB,
KJaccuukanus,
HOMEHKJIAaTypa
(MexayHapoHas 1
TpUBHAJIbHAA), PU3NYECKHUE U
XUMHYECKHE CBOMCTBA,

CIOCOOBI OJTyUEHUs

21.02.2023

YcTHBIN
OTIpOC;

46.

AMdoTepHbIe OKCUIBI U
TUAPOKCUBI, X CBOMCTBA U
MOJTy4YEHHUE

28.02.2023

YcTHbin

OTIpOC;

47.

Kucnotsr: cocras,
KJ1acCcU(pUKanus,
HOMEHKJIaTypa, pu3nyecKkue

CBOWCTBA

02.03.2023

YcTHBIN
OTIPOC;

48.

Kucnorel: xumnueckue
CBOMCTBA, CIIOCOOBI
nosy4yeHust. Py akTuBHOCTH

MCTAIJIOB

07.03.2023

YcTHbin

OTIpOC;




49. | Comu (cpennue): 09.03.2023 | YcTHbIH
HOMEHKJIaTypa, CII0COObI OI1poc;
MOJTy4eHUsl, B3aUMO/ICHCTBHE
CoJIeil ¢ MeTaIaMu,

KHCIIOTaMU, IIEJI0YaMH 1
COJISIMU

50. | Beruucnenus no ypaBHEHHSIM 14.03.2023 | Ycrubrii
XUMHUYECKON peakinu OT1poC;

51. | l'eHeTnueckas CBA3b MEKIY 16.03.2023 | YerHbIl
KJIACCAMH HEOPTaHUYECKHX OTIpOC;
COCIMHEHUN

52. | Ilpaktuyeckas padora Ne 6. 21.03.2023 | [TpakTudeckas
Pemenune skcriepuMeHTaTbHBIX paborta;
3aga4 1o reMe «OCHOBHBIE
KJIACChl HEOPTAaHUYECKUX
COEIMHEHUI

53. | Ypok 0600111eHus 1 23.03.2023 | YcTHbIt
CHCTEMaTU3alluK 3HAHUI OIIpOC;

54. | Ypok KOHTpOJIS 3HAHUH 04.04.2023 | KouTposbHas

pabora;

95. | Ypok o6o0rienus u 06.04.2023 | YcTHbI
CHCTEeMaTU3alluH 3HAHUI OIIpOC;

56. | Ctpoenne atomoB. CocTaB 11.04.2023 | YcrHbrid
aTOMHBIX sfep. M3oTomsl. OT1poC;
OnekTpoHbl. u3ndeckuit
CMBICT MIOPSIIKOBOT'O HOMEpa
AIIEMEHTa

57. | llepuoauyeckuii 3aK0H U 13.04.2023 | YcerHbIN
Ilepnonnueckas cucrema OIIpOC;
XUMHYECKHX 3JieMeHTOB [[. 1.

Menneneesa. [lepuoppi,
TPYIIIBI, TIOIPYIIITHL.
DuU3NYECKUN CMBICT HOMEPOB
TIEPHOa U TPYIIIIBI

58. | CtpoeHwme IIeKTPOHHBIX 18.04.2023 | YcrHbIid
000J104eK aTOMOB TIepBhIX 20 OIIpOC;

XHMUYECKHX DJICMCHTOB
MEePUOIUYECKON CUCTEMBI
JI. 1. Menneneera




59. | XapakTeprcTHKa XUMHYECKOTO 20.04.2023 | YcTHbIN
AJIEMEHTA TI0 €T0 MOJIOKEHHUIO B OTIpOC;
NIEPUOIUYECKON CUCTEME
. . Menneneesa

60. | 3HaueHue NePUOUIECKOTO 25.04.2023 | YcTHBII
3aKOHA U TIEPUOTUUCCKON OTIpOC;
CHCTEMBI XHMUYECKHUX
AJIEMEHTOB JIJISl Pa3BUTHS
HAYKH U TIPAKTHKH.

. Y. MenneneeB — y4€HbIH,
Ne/Iaror ¥ TpakJIaHuH

61. | YpoK KOHTpOJISl 3HAHUI 27.04.2023 | KontposbHas

pabora;

62. | DIeKTPOOTPHUIIATETHHOCTD 02.05.2023 | YcrHbrit
ATOMOB XMMHYECKHX OIIpOC;
2JIEMEHTOB. XUMHUYECKast
CBSI3b: KOBAJICHTHASI MOJISIPHAS
Y KOBaJICHTHAs HEMOJISIPHAS

63. | CrereHb OKUCIICHUS 4.05.2023 | YcrHbII

OTIpOC;

64. | OkuCIUTEIBHO- 11.05.2023 | YcTHBbI#I
BOCCTaHOBHUTEIIbHBIC PEAKIIUU OT1poC;
(OBP). [Ipouieccel okuciaeHHs
Y BOCCTaHOBJICHUSI.

Oxkucnurenu u
BOCCTAaHOBUTEIIH

65. | CocraBnenne ypaBHEHHI 16.05.2023 | YcrHbIii
OKHCITUTEIBHO- OTIpOC;
BOCCTAHOBUTEIIbHBIX PEaKITHit
U CXE€M 3JIEKTPOHHOTr0 OanaHca

66. | Ypok 06001eHus u 18.05.2023 | YVerHbIH
cUCTeMaTH3allMK 3HAHUU OTIpOC;

67. | Ypok pa3BUBarOLIET0 KOHTPOIIS 23.05.2023 | KonTtposnbHas
3HaHUHA. XUMUS B JEHCTBUH pabora;

68. | Kucnmopox — XxuMudeckuit 25.05.2023 | YcTHBIT
DJIEMEHT U TPOCTOE BEIIECTBO. OTIpOC;

O30H. HaxoxeHue kuciopoja
B IIpupoie, GU3NYECKUE U
XMMHYECKHUE CBOMCTBA
(peakiuu OKHUCIEeHHUS,
ropenue). [lonarue 006 okcumax
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