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INOACHUTEJIBHASA 3AITMCKA

PaGouast mporpamma mo Xxumuu Jyist 00yJarommxcs 8-9 KiraccoB cocTaBieHa Ha ocHOBe TpeboBaHuUii K
pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MporpaMMbl OCHOBHOT'O 00111ero o0pa3oBaHus,
npezcTaBieHHbIX B DegepalibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOILEro
o0pa3oBaHus, ¢ YU4ETOM paclpe/iel€HHBIX 110 KJaccaM IIPOBEPsieMbIX TpeOOBaHUM K pe3yIbTaTaM OCBOECHUS
OCHOBHOM 00pa3oBaTeIbHOMN NMPOrpaMMbl OCHOBHOTO OOIIEr0 00pa30BaHUs U 3JIEMEHTOB COJACPKAHUS,
IPECTABICHHBIX B Y HUBEPCAIBHOM KOJU(PHUKATOPE 0 XUMUH, a TaKKe Ha ocHOBe [IprMepHOli nmporpaMmsl
BOCIIUTaHMsI 00yUarOIIMXCsl TPU MTOJYyYEHUH OCHOBHOT'O 00111ero oopa3oBanus U ¢ yuérom Konuenuuu
IpenoiaBaHust yueOHOTOo mpeaMeTa «XUMHUsD» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit
Deneparun, peaan3yonx 0CHOBHbBIE 001Ie00pa3zoBarenbHble mporpammsl (yTB. Pemenuem Komnernn
Munnpocsemienust Poccun, npotokon ot 03.12.2019 N [1K-48H).

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEIMETA «XUMMUSD»

Bxuiag yaebHoro npenMera « XUMuUsD» B JOCTHKEHHUE LIeJIeld OCHOBHOTO 00111ero 00pa3oBanus 00yCIOBICH
BO MHOTOM 3Ha4YE€HHEM XUMHUYSCKOMI HAaYKH B [TO3HAHHUU 3aKOHOB IIPHUPOALI, B PA3BUTUH NPOU3BOIUTCIBHBIX

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
(opMUpPOBaHNS MUPOBO33PEHHUS YEJIOBEKA, €0 NMPEACTABICHUI O MaTepUaIbHOM €AMHCTBE MUPA; BAXKHYIO
POIb UrpatoT GOPMHUPYEMBIE XUMHUEH MPEICTABICHHUS O B3aUMOIIPEBPAILICHHUSIX SHEPTUH U 00 3BOIOIHUN
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 €€ Pa3BUTHUSI.

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/I0POBBIO U 37J0POBBIO
JIpYTHX, K OKpY Karollel IpUPOIHOM cpene, A1 TPaMOTHOTO IOBEIEHUS IIPU UCIIOJIb30BAHNHU PA3JINYHBIX
MaTepUaIoB U XMMHUYECKUX BEIIECTB B IOBCETHEBHOM JKHU3HH.

Xumuyeckoe 00pazoBaHre B OCHOBHOM IITKOJIE SIBIISIETCS 0230BBIM 1O OTHOIICHUIO K CHCTEME O0IIEero
XuMH4ecKkoro oopazoBanus. [IoaTOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEaTu3yeT MPUCYIINE 00IIeMy
XUMHYECKOMY 00pa30BaHHUIO KIIFOUEBbIE IEGHHOCTH, KOTOPBIE OTPAXKAIOT TOCYAapCTBEHHBIC, OOIIECTBEHHEIE U
WHAWBUIYAIbHBIE TOTPEOHOCTH. DTUM ONPEAETSAETCS CYIIHOCTh OOIIeH cTpaTeruu o0ydeHus, BOCIIUTAHUS 1
pa3BUTHs 00YYAIOIINXCS CPEICTBAMU YUeOHOTO MpeIMeTa « XUMUSY.

Nzyuenune nmpeameTa: 1) crmocoOCTByeT peasin3aii BO3MOXKHOCTEH JJTsi CaMOPa3BUTHS M (POPMHUPOBAHUS
KyJbTYpPBI JIMYHOCTH, €€ 0011el 1 PYHKIIMOHATBHON TPAaMOTHOCTH; 2) BHOCUT BKJIaJ B (hOpMHUpPOBaHUE
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 CHEU(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 chopMUpPOBaHA HA OCHOBE CUCTEMHOTO MOAX0/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 3HAHUM HA OCHOBE TEOPETUUYECKUX NPEACTABICHUI Pa3HOIO YPOBHS: aTOMHO-MOJIEKYJIIPHOTO
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
IIEKTPOJIMTUYECKOM JUCCOLMALUY BELECTB B pacTBOpax. TeopeTnueckue 3HaHUs pPacCMaTpUBAIOTCS Ha
OCHOBE SMITMPUYECKU TIOTYYCHHBIX H OCMBICTICHHBIX ()aKTOB, Pa3BHBAIOTCS MOCIEI0BATEIBHO OT OJHOTO
YPOBHSI K IpyTOMY, BBIIOTHSISI (YHKIIH OOBSICHEHHUS ¥ IPOTHO3UPOBAHHMSI CBOMCTB, CTPOCHUS 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 00y4arOmuUXcsl IEHHOCTHOTO OTHOMICHHSI K HAYYHOMY 3HAHHMIO M METO/IaM ITO3HAHUS B
Hayke. BaykHO Tax)ke 3aMeTHTb, YTO OCBOEHHE COZIEPKaHUs Kypca IIPOUCXOIUT C MPUBICUCHUEM 3HAaHHUH U3
paHee U3y4YeHHBIX KypcoB: « OKkpyskaromuil Mup», «brnonorus. 5—7 knacce» u «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 IEATEIHHOCTH 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 HayKH, 3HAHUW 0 HAyYHBIX METOJIaX U3yUYEHHS 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 ¢ BEIIeCTBAaMH B TIOBCEAHEBHOM KH3HHU.

Hapsiny ¢ sTuM 1ienum n3ydeHus npeiMera B IporpaMMe YTOUHEHBI M CKOPPEKTUPOBAHBI C YUETOM HOBBIX
IPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopazoBanus. Ceroans B 00pa3oBaHHHM 0COO0 3HAUMMOMN
NpU3HAETCS HANIPaBJICHHOCTh 00yUYeHHsI Ha pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (POPMHUpPOBaHUE €€
MHTEJJIEKTa U 0011el KyabTypbl. O0yueHne YMEHHUI0 YUUThCS U POAOIIKATh CBOE 00pa3oBaHue

CaMOCTOSITENIbHO CTAHOBUTCS OJJHOW U3 BaKHEHIINX (YHKIMHA y4eOHBIX MPEAMETOB.

B cBs3u ¢ aTUM IIpU U3YUCHUU IIPEAMCTA B OCHOBHOM IIIKOJIE JAOMUHHPYIOIICC 3HAUCHUC HpI/IO6pCJ'II/I TaKHe
OcIn, Kak:

— (dopMHUpOBaHHME UHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOI K caM00Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPUHATHIO PELICHUH, CIIOCOOHOM aganTupoBaThCs K OBICTPO

MCHAKOIINUMCS YCIIOBUSAM KU3HU,



— HAampaBJIEHHOCTh OOYUYCHHUS HA CHCTEMATHYECKOE MPHOOIICHUE YUANUXCs K CAMOCTOSTEIbHOM
HO3HaBaTCHLHOﬁ ACATCIIbHOCTH, Hay‘-IHBIM METOAaM IIO3HAHUA, (I)OpMI/Ip}’IOH_II/IM MOTHUBAIIUIO U pa3BI/ITI/Ie
CIIOCOOHOCTEH K XHMHUHU;

— obecrieyeHue ycIoBUi, ClIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUalOIIMMUCS OIbITa pa3HO00pa3HON
NesITeNIbHOCTH, TIO3HAHMSI M CAMOIIO3HAHUS, KJIFOUEBbIX HABBIKOB (KIHOUYEBBIX KOMIIETEHIIUH ), UMEIOIINX
YHUBEPCAJIbHOE 3HAUCHUE JIJISl Pa3IMYHBIX BUJIOB JAESITEIbHOCTH;

— dopmupoBanue yMeHUH OOBICHITH U OIICHUBATH SBIICHUS OKPYKAIOIIETO MUPa HA OCHOBAHHUH
3HAHUW U OIbITA, TOJYYECHHBIX IPU U3YUCHUU XUMUH;

— (opmupoBanue y o0ydaromuxcsi TyMaHUCTUYSCKUX OTHOIICHHA, TOHUMAaHUS [IEHHOCTH
XUMHYECKHUX 3HAHUH JJIs1 BBIPAaOOTKH 9KOJOTHUECKH 11€71€CO00pa3HOro MOBEACHUS B OBITY U TPYIOBOI
JEATEIbHOCTH B LIEJIIX COXPAHEHUSI CBOETO 3/10POBbS U OKPYIKAIOIIEH IPUPOIHOM CPEIbI;

— Ppa3BUTHE MOTUBALIUU K O0YUYEHHIO, CHOCOOHOCTEHM K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO Ha OCHOBE
YCBOCHHS 00IIEYETIOBEUYCCKHIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiis u
HAIPaBICHHOCTH JaIbHEHIIET0 O0yYCHHS.

MECTO YYEBHOI'O IPEIMETA «XUMUSA» B YYHEBHOM IIJIAHE

B cucreme o6mero o6pazoBanus «XuMuUs MpU3HAHA 00s3aTEIBLHBIM YY€OHBIM IPEAMETOM, KOTOPBIN
BXOJHT B COCTaB MPEeIMETHOH 001actn «EcTecTBeHHO-HAYyYHBIE IPEIMETHD».

VY4eOHbIM IJ1aHOM Ha €€ u3yuyeHue oTBeAeHo 136 yueOHbIX 4acoB — 10 2 4. B HeJento B 8 U 9 kiaccax
COOTBETCTBEHHO.



COJEPXAHUE YYEBHOI'O IIPEAMETA

8 KIIACC

IlepBoHayaJbHbIE XUMHYECKHE MOHATHS

[Ipenmer xumuu. Ponp xuMuu B KU3HU YesoBeka. Tena u Bemectsa. OU3nyecKkue CBOMCTBA BEMIECTB.
ArperaTtHoe cOCTOsIHHE BemlecTB. [[oHATHE 0 METOIaX MO3HAHUS B XUMHH. XUMUS B CHCTeMe HayK. UncThie
BeriecTBa u cMecu. CriocoObl pa3/ielIeHus] CMeceH.

ATOMBI U MOJIEKYJIBI. XUMHUYECKUE dNIeMEHTHI. CHMBOJIBI XUMUYECKUX JIEMEHTOB. [IpOCThIE U CIIOKHBIC
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YICHHE.

Xumuueckasi popmyiia. BalleHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BeniecTB. OTHOCHTEIbHAS aTOMHas Macca. OTHOCHTEIbHAS MOJICKYJIIpHas Macca. MaccoBas 10715
XUMHYECKOI0 2JICMEHTA B COCIMHEHHH.

dusndyecKkue ¥ XUMUYCCKHE SBJICHUS. XMMHUYSCKast Peakius U e€ MPU3HaKU. 3aKOH COXPAHCHHS MaCChI
BEIIECTB. XUMUYECKUe ypaBHeHus. Kitaccudukanys XUMUYECKUX peakIuii (COSTMHEHHMSI, PA3IIOKEHHS,
3aMeIIeHus, 0OOMEHaA).

XUMUYECKUH FKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW TIOCY 10|, C MpaBriiaMu paboThI B J1abopaTopuu U
npuémamu 00paleHus ¢ JIA00PaTOPHBIM 00OPYIOBAHUEM; U3YUCHUE U ONMCAaHKUE (PU3HMUCCKIX CBOWCTB
00pas3I110B HEOPraHMYECKHUX BEIIECTB; HaO0ieHre (pr3ndecKkuX (TUIaBJICHHE BOCKA, TasHUE JIbJIa, PAaCTHPaHUE
caxapa B CTYIIKE, KUIICHUE U KOHJICHCAIIUS BOJIbI) H XUMUYECKHX (TOPCHHUE CBEUYH, MPOKATMBAHUE METHOM
IIPOBOJIOKH, B3aMMOJICHCTBHE MeJla ¢ KUCIOTOM) SIBIICHUH, HAOIIOICHUE U ONMCAaHUE MPU3HAKOB MPOTECKAHUS
XUMHUYECKHX PeaKIuii (pa3ioKeHHe caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIAOM Oapus,
pasnoxenue runpokcuaa meau(ll) mpu HarpeBanuu, B3aumoiecTBuE xenesa ¢ pactBopom conu meau(ll));
U3YYCHHE CITOCOOOB pa3/ICICHHs CMeCei (C TOMOIIbI0 MarHuTa, (PUILTPOBAHUE, BRITAPUBAHUE,
TUCTHILIAIMS, XpoMaTorpadusi), IpoBeJCHIE OYUCTKY IOBAPSHHOMN COJIH; HAOIOCHHUE U OIMCaHUE
PE3yNIBTAaTOB MPOBEACHHS ONBITA, MILTIOCTPUPYIOIIECTO 3aKOH COXPAaHEHHS MAaCChl; CO3/IaHNEe MOJICIICH
MOJIEKYJT (IIIapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBUTE M HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razos. Coctas Bo3nyxa. Kucinopon — aneMeHT u nnpocroe BemecTBo. Haxoxaenue
KHCIIOpOJia B IPUpOJIe, PU3NYECKUE U XUMHUUECKHEe cBOIcTBa (peakuuu ropenus). Oxcuasl. [Ipumenenune
kucaopoa. CriocoObl moyyeHus: KUCIopoaa B JIabopaTOpUH U MPOMBIIITIeHHOCTH. KpyroBopoT kuciopoza B
npupoje. O30H — a/uIoTpoIHas MOIU(UKAIUS KUCIOPOIa.

TerioBoit appexT XuMudeckol peakuu, TEePMOXUMHUUECKHE YPAaBHEHHUS, IK30- U SHIO0TEPMHUUECKHE
peakuuu. TormBo: yroib U MeTaH. 3arpsi3HeHUE BO3AyXa, yCUJIEHUE TapHUKOBOTO 3P QeKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bonopon — sanemeHT u npocroe BeniecTBo. Haxoxaenne Bogopoaa B npupoje, pusndeckre u XuMHIecKre
CBOICTBa, MPUMEHEHHE, CLIOCOOBI MOoTy4YeHHs. KUCIoThl 1 comnu.

Komnnuectso BemectBa. Moinb. MossipHas macca. 3akoH ABorajpo. MosnspHslil 00bEM razoB. Pacuérsl o
XUMHUYECKUM YPABHEHUSIM.

dusnyeckue cBoicTBa Boabl. Boja kak pactBopureins. PactBopsl. HachllieHHbIE M HEHACHIILIEHHBIE
pacTBOphl. PacTBOpMOCTS BemiecTs B Bojie.MaccoBas 1015 BEIECTBA B pacTBOpE. XUMUYECKUE CBOWCTBA
Bo/bl. OcHOBaHUsA. Poib pacTBOPOB B IPUPOJE U B KU3HU 4eI0BeKa. KpyroBopoT BoJibl B IPUPOJIE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OYMCTKA PUPOJHBIX BO.

Knaccudukanus Heoprannyeckux coeaunenuit. Oxcunpl. Knaccugukaims okcuaoB: coneodpasyronme
(OCHOBHBIE, KUCTIOTHBIC, aM(OTEPHBIC) U HecosleoOpasyronirue. HoMeHkIaTypa OKCUI0B (MEXIyHApOIHAS U
TpuBHaNIbHAsA ). DU3NUECKUE M XUMHUUYECKHE CBOMCTBA OKCHAOB. [lomyueHne okcuios.

OcnoBanus. Knaccudukanus ocHoBaHWH: MIENTOYHN U HEPACTBOPUMBIE OCHOBaHMs. HoMeHKIaTypa



OCHOBaHUH (MEXIyHApOIHAS U TpUBUATIbHAs). PU3NUECKHE U XUMUYECKHE CBOWCTBA OCHOBAHUM.
[Tonydyenne ocHOBaHMIA.

Kucnotsl. Knaccudukanus kucinot. HomeHknarypa KUciaoT (MexayHapoAHast U TPUBHAIIbHAS ).
®u3nuecKue 1 XMMUYECKHe CBOMCTBA KUCIOT. Psan aktuBHOCcTH MeTaiuioB H. H. bekerosa. [Tonyuenue
KHCJIOT.

Conu. Homenkunarypa comneil (MexayHapoaHast 1 TpuBUasibHas). Ousnueckne 1 XUMUYECKUE CBOMCTBA
coseit. [Tonyuenue coseid.

['eneTnueckas CBsA3b MEXY KJacCaMU HEOPraHUYECKUX COCIUHEHUMN.

XHUMHYECKUH IKCIIEPUMEHT: KaU€CTBEHHOE ONPEICIICHUE COIEPKAHUS KUCIOPOIa B BO3/1yX€; OJy4YEHHE,
coOupaHue, pacro3HaBaHue U U3yYeHUE CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aUMOICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOBHUKHOBEHUS U MPEKpallleHus ropeHus (Ioxapa); 03HaKOMJIEHHE ¢ 00pa3amMu
OKCHJIOB U OINKMCAaHUE X CBOMCTB; MOIy4YeHHEe, COOMpaHue, paclio3HaBaHUE 1 U3yueHHE CBOMCTB BOJIOPOAA
(ropenue); B3aumoeiicTBrue Bojgopoaa ¢ okcuaoM mMeau(Il) (Bo3MokHO UCTIOIB30BAHKUE BUICOMATEPUATIOB);
Ha0JII0/IeHuEe 00pa3loB BELIECTB KOJMYECTBOM 1 MOJIb; HcCiIel0BaHUE OCOOEHHOCTENW pacTBOPEHMSI BELLIECTB
C Pa3iIMYHOM PACTBOPUMOCTBIO; IPUTOTOBIICHUE PACTBOPOB C ONPEIECIEHHON MAaCCOBOM JI0JIEH
PacTBOPEHHOTO BELECTBA; B3aUMOEHCTBHE BO/IbI C METANIaMU (HATPUEM U KAJIbLIUEM) (BO3MOMKHO
MCIIOJIb30BaHUE BUAECOMATEPUAIIOB); ONPEAEIIEHUE PACTBOPOB KUCIIOT U ILEI0YEH ¢ TOMOUIbI0 UHAUKATOPOB;
UCClIeJOBaHHE 00pa3ll0B HEOPTaHUYECKUX BEILLECTB Pa3IMYHbIX KJIACCOB; HAOIIOJEHIE U3MEHEHUS OKPaCKU
MHJMKATOPOB B pacTBOpax KHUCIIOT U LIeJIoueil; u3yueHue B3aumoeiicteus okcuna meau(ll) ¢ pactsopom
CEPHOM KHUCIIOTHI, KUCJIOT ¢ METAJIAMM, PEaKIIMi HEUTPaInu3alyy; IOJy4eHHEe HEPACTBOPUMBIX OCHOBaHUH,
BBITECHEHUE OJTHOTO METaJlJIa IPYTUM U3 pacTBOpPaA COJIM; PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BakHenmue KIaccel HEOPraHUYECKUX COCTUHEHUI.

[Mepuoauveckuii 3akoH u [lepuoguveckas cucrema xumuieckux djeMeHToB /. U. Mennaeseena.
CtpoeHue aToMoB. XuMu4eckas cBsizb. OKMCJIANTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN

[TepBbie MONMBITKH KIacCU(PUKAIIMN XUMHUECKUX JIEMEHTOB. [IOHITHE O TpyIIax CXOIHBIX SJIEMEHTOB
(1Ie70YHbIE U IIEeTOYHO3EMENIbHBIE METaJUIbI, TaJIOT€HbI, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yIoT
aM(doTepHbIC OKCHJIBI U TUIPOKCHUJIBI.

ITepnonnueckuit 3akoH. [lepuonnueckas cucrema xXumMudeckux 3ineMeHToB 1. M. Meneneesa.
Kopotkonepuoanas u jnmuaHonepuoanas popmsl Ileproanueckoit cucTeMbl XUMUYECKUX JIEMEHTOB /.
N. Menneneesa. Ileproasl u rpynnsl. @U3HYECKU CMBICI IOPSAIKOBOIO HOMEpa, HOMEPOB IIEPUOIa U
TPYNIBI JIEMEHTA.

Crtpoenue atoMoB. CocTaB aTOMHBIX siep. M3oTomnbl. DnekTponsl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UeK
aToMOB nepBbIX 20 xumMuueckux 31eMeHToB [lepuoanueckoii cucremsl 1. M. MenneneeBa. XapakrepucTuka
XMMHMYECKOI0 3JIEMEHTA I10 €r0 MoJI0kKeHUI0 B [lepuoauueckoii cucreme /. 1. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHUS PaJyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METANIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO rpymnam u nepuojaam. 3Hauenue llepuoauyeckoro 3akona u Ilepuoauueckoit
CHCTEMBbI XUMHUYECKHUX DJIEMEHTOB ISl pa3BUTHUS HAYKHU U IpakTuku. [[. . MeHnneneeB — yu€Hbli U
TpaKJIaHUH.

Xumunueckas cBsi3b. KoBanieHTHas (MOJIIpHAs ¥ HEMOJSIPHASI) CBSI3b. DIEKTPOOTPUIIATEILHOCTD
XUMHYECKHUX 3eMEHTOB. IoHHas CBS3b.

Crenensb okucieHus. OKHCIUTETbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl okucnenus u
BoccTaHOBJICHUS. OKHCIUTEIN M BOCCTAHOBUTEIIH.

XUMHYECKUH IKCIIEPUMEHT: N3yueHrne 00pa3IoB BEIIECTB METAIIOB M HEMETAJIOB; B3aMMOICHCTBHE
TUJPOKCHU/IA [IMHKA C PACTBOPAMU KHUCJIOT U IIEJI0YEH; TPOBEICHHUE ONBITOB, WITIOCTPUPYIOUIUX TPUMEPHI
OKHCIUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKIMK (TOpeHre, PEaKIuy Pa3l0oKeHHs, COSTUHEHNS).

MexnpeamMeTHbie CBA3U



Peanusarus MeXIpPEIMETHBIX CBA3EH MPU U3YyYCHUH XMMHUH B 8 KJIacCe OCYIIECTBISICTCS Yepe3
UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHMH, TAK U MOHATHH, SIBISIOMINXCSA CHCTEMHBIMHU JJISI
OT/EJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO011ne ecTeCTBEHHO-HAYYHbIC MOHATHS: HAYYHbIH (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIM3, CHHTE3,
KJ1accu(UKaIus, IEPHOANIHOCTD, HAOIIOICHNE, SKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHUE, MOJICITb,
SIBJICHUE.

du3snka: Matepusi, aToM, dJICKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH/I, U30TOIIbI, PaJIHOAKTHBHOCTD,
MOJIEKYJIa, JJICKTPUIECKHUIT 3apsil, BEHIECTBO, TENI0, 00bEM, arperaTHoe COCTOSIHUE BEIIeCTBa, a3,
(bu3nUecKre BEIMYUHBI, CAUHULIBI K3MEPEHHsI, KOCMOC, TUTaHEThI, 3BE31b1, COJHIIE.

buonorus: porocunres, aprxanue, buocdepa.

['eorpadust: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, MTOJE3HBIC HCKOIAeMbIE, TOTLIIMBO,
BOJIHBIC PECYPCHI.

9 KJIACC
BelecTBo M XUMHYeCKasi peaKius

[Tepuonuueckuii 3akoH. [lepuonuueckas cucrema xumudeckux siaeMenToB JI. 1. MenaeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUUYECKUX AJIEMEHTOB MEPBBIX TPEX NEPUOA0B, KU,
KaJIbIIMA U UX COCIMHEHUI B COOTBETCTBUU C MOJIOKEHUEM 3JIeMeHTOB B [leproanueckoit cucreme u
CTPOEHUEM MX aTOMOB.

CtpoeHue BenecTBa: BUbl XUMUYECKON CBSI3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCHUMOCTh CBOMCTB
BEILIECTBA OT TUIIa KPUCTAIUIMYECKON PEIIETKU U BUJ1a XUMUYECKON CBSI3H.

Knaccudukanus u HoMeHKIaTypa HEOPraHUYECKUX BEeUIeCTB (MEXAyHapOaHAasl U TPUBHAIIbHAS).
XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHbIM KJIacCaM HEOPraHWYECKUX COCIMHEHUM,
TE€HETUYECKas CBsI3b HEOPTaHMUECKUX BEIIECTB.

Knaccudukanmsi XuMuueckux peakiiyii mo pa3auyHbIM MPU3HAKaM (TI0 YHUCITY U COCTaBy YYacCTBYIOIIUX B
peaKIu BEIIECTB, MO TEIIIOBOMY d(DPEKTY, MO U3MEHEHUIO CTETICHEW OKUCICHUSI XUMUUYECKHUX JIEMEHTOB,
1o 0OPaTUMOCTH, TI0 YYACTHIO KaTaIn3aTopa). IK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUUYECKUE
ypaBHEHUS.

[TonsiTue o ckopoctTu xuMuueckor peakuuu. [loHaTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakusx. [IoHATHE 0 TOMOTEHHBIX M T€TEPOTeHHBIX peakiusaxX. [[oHATHe 0 XMMHUYE€CKOM PaBHOBECHH.
®DakTOpPHI, BIUSIONINE HA CKOPOCTh XUMUUECKOU PEAKIIUU U TIOJIOKEHUE XUMHUUECKOTO PAaBHOBECHS.

OKHCIIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKIIUU, FJICKTPOHHBINA OaIaHC OKUCIUTEILHO-BOCCTAHOBUTEIHHOM
peakiuu. CoCcTaBICHUE YPAaBHEHUN OKUCIUTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA C UCTIOIE30BaHUEM METOIa
AIEKTPOHHOTO OanaHca.

Teopus 37AEKTPOIUTUYECKON JUCCOLMAIIMHI. DIEKTPOIUTHI U HE- 3NEKTPOJIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M IMCCOLMALINN BEILIECTB C PA3IMYHBIMHU BUIAMU XUMUYECKOH CBs3U. CTENeHb JUCCOLMAIIIH.
CunpHbIC U CIIa0BIC DIEKTPOIIUTHI.

Peakuuu nonsoro oOMeHa. Y cJoBHsI MPOTEKaHUS peakiii MOHHOTO 00MEHa, TMOTHBIE i COKPAIIEHHBIE
MOHHBIE YpaBHEHUS peakiuii. CBONCTBA KUCIIOT, OCHOBAHUI U COJIEH B CBETE MPEICTaBICHHH 00
3JIEKTPOJIUTUYECKON Aucconnanu. KauectBeHHbIe peakiini Ha HOHBI. [loHsATHE O THAPOTIN3E CONEH.

XUMHUYECKUN HKCTIEPUMEHT: 03HAKOMJICHHE C MOJEISIMU KPUCTAJUIMUECKUX PEIIETOK HEOPTaHMUYECKUX
BEIIECTB — METAJJIOB M HEMETaJIOB (TpaduTa 1 anMasa), CI0KHBIX BEIIECTB (XJI0pHUa HATPUS);
HCCJICTOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKOHN peakiMy OT BO3/ICHCTBUS Pa3INYHBIX (PaKTOPOB;
UCCJIEI0BAHKE JIEKTPOIPOBOJHOCTH PaCTBOPOB BEIIECTB, MPOIIECCa JUCCOLMAIIMU KUCTIOT, 1IEI04Yel U coliel
(BO3MOKHO HCIIOIB30BaHUE BHICOMATEPUAIIOB); MPOBEJACHUE OMBITOB, MILUTFOCTPUPYIOITUX MPU3HAKU
MPOTEKAHUs PEaKIuii MOHHOTO oOMeHa (00pa3oBaHue 0caiKa, BBIJICIICHUE ra3a, 00pa3oBaHUE BOJIBI); OIBITOB,



WUTIOCTPUPYIOMINX IPUMEPB OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpeHUe, peaKiiuu pa3ioKeHus,
COEIMHEHUS); pacliO3HaBaHHE HEOPraHMYECKHUX BEIIECTB C TIOMOIIbIO KAUYECTBEHHBIX PEAaKIUil HA HOHBI;
pelIeHre IKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTaabl 4 X COeTUHEHHS

OOm1as xapakTepucTHKa raioreHoB. OCOOEHHOCTH CTPOSHHS AaTOMOB, XapaKTEPHBIE CTETIEHU OKHCIICHUSI.
Crpoenue u pU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMHUYECKHE CBOWCTBA HAa IPUMEpE
xJiopa (B3aUMOJICHCTBUE C METaUIaMH, HEMETaJlJIaMu, IIesioyaMu). XaopoBogopo. ColisiHast KUCIIO0Ta,
XMMHYECKHE CBOMCTBA, MOJyYeHUE, IPUMEHEHKE. JIelicTBUE XJIOpa U XJIOPOBOJAOPO/Ia HA OPraHU3M
yeoBeKa. BaxkHenme XJI0pu/Ibl U UX HaXO0KJICHUE B IIPUPOJIE.

OO6mas xapakrepucTuka 31eMeHTOB VIA-rpymmbel. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUS.

CrtpoeHue u ¢pu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPO/Ia U Cepbl. AJTOTPONHbBIE MOIUPUKALIUN
KHUCIIOpPOJIa ¥ cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOIOPO, CTpOeHHE, (PU3NUECKHE U XUMUUYECKUE
cBoiicTBa. OKCHIIBI Cephl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHast KHCIoTa, (hu3nuecKue u
XMMHYECKHE CBOMCTBA (001Me KaK MPeICTaBUTENS KJlacca KUCIOT U crienupuyeckue). XuMu4ecKue
peaxIuy, Jiexallue B OCHOBE MPOMBIIILIEHHOTO cr1oco0a NMoayueHus: cepHoit kucioTsl. [Ipumenenue. Conu
CEpHOI KUCIIOTHI, KAUYECTBEHHAsI peaKkius Ha cyibdaT-uoH. HaxoxaeHue cepsl U €€ COeAMHEHUI B IPUPOJIE.
XUMHUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH Cpe/bl COSeTMHEHUSIMU Cepbl (KHUCIOTHBIE TOK/IH, 3arps3HEHNE
BO3/IyXa M BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHS.

O61as xapakTepucTuka 3JeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTETICHU
OKHUCIICHUS.

A30T, pacripocTpaHeHue B Ipupojie, PU3nYecKue U XuMuieckue ceoiictBa. KpyroBopor azora B npupoe.
AMMHuak, ero ¢pu3nYecKrue 1 XUMHUYECKHE CBOMCTBA, MOIy4YeHHe U mpuMeHenrne. Con aMMOHHUS, UX
¢duznyeckue 1 XuMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiisi Ha MOHBI aMMOHUS. A30THasI
KHCJI0Ta, €€ oJTyueHue, (pU3ndecKkre 1 XMMUYECKre CBOMCTBa (00IIMe KaK MpeICTaBUTENs Kjlacca KUCIOT U
cnenuduueckue). Mcnonab3oBaHue HUTPATOB U COJIEM aMMOHMS B KaUe€CTBE MUHEPAIbHBIX YAOOPEHUH.
XHMHYECKOE 3arpsi3HEHUE OKPY KAOIEH Cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HeHUE
BO3/yXa, [I0YBBI U BOJIOEMOB).

®docdop, amorpornHbie Moaudukanuu Gocdopa, puznueckue 1 XuMuueckue cBoicTBa. Okcu
docdopa(V) u pocdopHas kuciora, pu3nUecKre U XUMUIECKHUE CBONCTBA, osydeHue. Vcnonap3oBanme
¢docdaroB B kauecTBe MUHEPAJIbHBIX y100pEHUI.

OOmas xapakrepucTka 31eMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEepHbIE CTENEHN
OKHCJICHHUS.

VYraepon, auIoTpoIIHbIE MOIU(BHUKAIIMH, PACIPOCTPAHEHUE B IIPUPO/JIE, (PHU3NUECKHEe U XUMUYECKUE
cBoiicTBa. Ancop6uus. KpyroBopot yriepoaa B mpupoje. OKCuabl yriepojaa, ux GU3ndeckue 1 XMMUYecKHue
CBOWCTBA, /IeMiCTBUE HA KHUBBIE OPTaHU3MBI, TOJIyU€HHE U IPUMEHEHUE. DKOJIOTHUECKUE MTPOOIIEMBI,
CBsi3aHHBIE ¢ OKcHJIOM yriiepoaa(IV); runoresa riao6anbHOr0 NOTEIIICHHS! KJIMMATa; TapHUKOBBIM AP QeKT.
VYronbHas KUCIIOTA U €€ COM, UX (PU3NYECKHUE U XUMUYECKHE CBOMCTBA, MOJyuYeHHe U IPUMEHEHUE.
KauectBenHas peakius Ha kKapOoHaT-HOHBI. Mcnonb3oBaHne KapOOHATOB B OBITY, MEJUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

IlepBoHayabHBIE TOHATHS 00 OPraHUYECKHUX BEIECTBAX KaK O COEAMHEHUSX yriepoja (MeTaH, 3TaH,
9THJIEH, AlleTUJIeH, 3TaHOJ, INIMIEPUH, YKCYCHas kuciora). Mx coctaB u xumuyeckoe crpoenue. [lonsarue o
OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: JKHUpaX, OeJIKax, yrieBoAax — U UX POJU B )KU3HH YEJIOBEKA.
MarepuanbHO€ €JUHCTBO OPTAHMYECKUX U HEOPTaHUYECKUX COCTMHEHUM.

Kpemnnii, ero ¢pusznueckre 1 XMMUYECKHE CBOMCTBA, MOJyUYeHUE U TpuMeHeHrne. CoeTmHeHNs KPEMHHUS B
npupoze. Obue npeacrasienus o0 okcuae kpemuusa(IV) u kpemaueBoit kuciaore. CUIMKATHI, UX



UCIIOJIb30BaHUE B OBITY, MEAULIMHE, TPOMBILIUIEHHOCTH. BaxkHel e cTpouTeabHbIe MaTepUalbl: KepaMHKa,
CTEKJIO, IIEMEHT, 0€TOH, jkene300eToH. [IpobieMbl 6€30macHOTO UCIIOIb30BaHUS CTPOUTEILHBIX MaTEPHAJIOB
B IIOBCEIHEBHOM KU3HU.

XUMHUECKUI SKCIIEPUMEHT: U3y4eHUEe 00pa3l0B HEOPIraHNYECKUX BELIECTB, CBOUCTB COJIIHOM KHCIIOTHI;
IIPOBE/ICHUE KaUECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIOJeHE IPU3HAKOB UX IPOTEKAHMUsI; OMbITHI,
oTpakarolye GU3n4YecKue 1 XMMUUYECKHE CBOMCTBA rallOr€HOB U UX COEMHEHUH (BO3MOYKHO UCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB); O3HAKOMJIEHUE ¢ 00pa3liaMu XJIOPUI0B (TalOreHUI0B); O3HAKOMIIEHHE ¢ 00pazLaMu
cephl U €€ COeJMHEHUAMH (BO3MOYKHO UCIIOIb30BaHUE BUIEOMATEPHAIIOB); HAOII0A€HUE MTpolLecca
o0yrauBaHus caxapa IoJ JeMCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI; N3YYEHHE XUMUYECKUX
CBOWCTB pa30aBIIeHHOW CEpHON KUCIIOTHI, TPOBEACHNE KAaUeCTBEHHOM peakIy Ha CyJIb(aT-uoH U
HaOJroIeHne pU3HaKa e€ MPOTEeKaHus; O3HAKOMIIEHUE ¢ (PU3NYECKUMU CBOMCTBaMH a30Ta, Gocopa u ux
COEAMHEHUH (BO3MOXKHO HCIOJIB30BAHNE BUIECOMATEPHAIIOB), 00pa3liaMy a30THBIX U (POCHOPHBIX
ynoOpeHuit; moiaydeHue, cooupanue, pacro3HaBaHUe U U3yYEeHUE CBOMCTB aMMHaKa; MPOBEJICHNUE
Ka4eCTBEHHBIX PEAKIUi HAa NOH aMMOHUS B (pocdaT-uoH U U3yUYeHHE MPU3HAKOB UX MPOTEKAHHUS,
B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO (BO3MOYKHO MCII0JIb30BAHKE
BUICOMATEPHAJIOB); H3yYCHHE MO KPUCTAIUIMYECKUX PEHIETOK anMasa, rpadura, GpysuiepeHa;
03HAKOMJICHHE C MTPOIIECCOM aACOPOIIH PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM
IPOTUBOTIa3a; MoJy4eHue, COOMpaHue, paclio3HaBaHUuE U U3yUEHUE CBOMCTB YIJIEKUCIIOrO ra3a; IpOBEACHHE
Ka4eCTBEHHBIX PEAKIIUH Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yYEHHE IPU3HAKOB UX MPOTEKAHUS;
O3HAKOMJICHUE C TIPOIYKIMEH CUIIMKATHON POMBILIUIEHHOCTH; PEILICHHE SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeEMe
«Baxneilue HeMeTauIbl U UX COSIUHEHUSD.

MeTajibl M HX COeAMHEHUA

OO011ast XxapakTepuCcTHKa XUMUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBaHUH UX MOJIOKEHUS B
[leproauueckoii cucreme xumuueckux snemeHToB /1. M. Mennaeneesa u crpoenus aromoB. CTpoeHue
MeTaJlI0B. MeTayunueckas CBs3b U METaNINYeCcKask KpUCTAaJUINYECKas peréTka. DIeKTPOXUMUYECKUN Psilt
HaNpspKeHUH MeTaiuioB. @U3ndeckue U XMMUYecKHe cBoicTBa MeTauioB. O01ue crnocoObl MOoTydeHust
MeTaysioB. [IoHsATHE 0 KOPPO3UHM METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT Koppo3uu. CrutaBsl (cTab,
YYyT'yH, JIOPATIOMUHUMN, OpOH3a) U X IPUMEHEHNE B OBITY U IPOMBIILIEHHOCTH.

[Ilenounsie MeTaiubl: TON0keHUE B [lepronnueckoi cucreme xumnueckux annemeHToB /. . Menneneena;
CTpOEHHE X aTOMOB; HaX0X/AeHUE B pupojae. Puznyeckue 1 XUMUYECKUE CBOMCTBA (Ha IpUMEpe HATPUs U
kanusi). OKCHUJIBI ¥ TUIPOKCUIBI HATpHsI U Kamus. [I[puMeHeHne eToYHbIX METAIJIOB U UX COeIMHEHUH.

[IlenouHO3EMENBHBIE METAJUIBI MATHUI M KaJIBLIMI: ITOJI0’KEeHUE B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB /. 1. MenneneeBa; cTpoeHue UX aTOMOB; HaX0X/1eHue B pupojie. dusnueckne u XUMUYECKUE
CBOWCTBA MarHus U Kanblius. Baxkneimme coenHeHns Kaablus (OKCUI, THIPOKCU, con). JKECTKOCTh
BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

Amomunuii: nonoxenue B [lepuonnueckoit cucreMe xumudeckux 3nemenToB []. 1. Menneneesa;
CTpOEHHUE aTOMa; HaXOXKJeHHe B npupoae. Puznyeckre 1 XMMUYECKUE CBOMCTBA alMfOMUHUA. AM(pOTEpHBIE
CBOICTBA OKCHJA U TUAPOKCUAA ATFOMUHUS.

Kenezo: nonoxenue B [lepnoanueckoii cucteme xummueckux aneMeHToB [I. MI. Menneneesa; ctpoeHue
aToOMa; HaXxOoXk/AeHue B npupoje. dusndeckre u XMMUUYECKUE CBOMCTBA Xkee3a. OKCHUIIbI, TUAPOKCUIBI U COJIH
xene3a(Il) u sxxeneza(Ill), ux cocras, cBoWCTBa U MOTYUYEHHE.

XUMUYECKHUI 3KCIIEpUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMy METAJUIOB U CIUIaBOB, UX (PU3HMUECKUMU
CBOICTBaMHM; U3yUEHHUE PE3yIbTATOB KOPPO3UU METAIOB (BO3MOYKHO HCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOICHCTBHS OKCHUA KAJIBIUS U HATPHS C BOJOH (BO3MOKHO HUCIIOJIB30BAHHE
BUJICOMaTEPHAJIOB); UCCIIEI0BAaHUE CBOUCTB KECTKOM BOBI; ITpOLIecca TOPEHUs Kelle3a B KUCIopoie
(BO3MOYHO MCIIOJIb30BaHUE BUIEOMATEPUANIOB); MPU3HAKOB MIPOTEKAHNS KaYEeCTBEHHBIX PEAKIMIl Ha HOHBI



(Maruusi, KanbIus, aTroMuHUsA, IHKa, kene3a(ll) u xeneza(lll), menu(Il)); HaGmonenre u onmucaHue
MIPOIIECCOB OKPAITMBAHMS TUTAMEHN HOHAMU HATPHSI, KaIHs U KAIbIUsS (BO3MOXKHO UCTIOIh30BAHUE
BUICOMATEPHAJIOB); HCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMHHUS M THAPOKCHIA INHKA;
pelIeHHEe YKCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « BakHeHIne MeTaubl U BX COSITUHEHHS.

XuMHSA M OKPYKAKIIAs cpeaa

HoBbie maTepuansl 1 TeXHOJIOrMU. BelecTBa n Marepuaibl B HOBCEAHEBHOM KU3HU YEJIOBEKA. XUMUS U
310poBhe. bezonacHoe ucnoib30BaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBas momonis mpu
XUMHYECKHUX 0KOTaxX U OTpaBleHUsIX. OCHOBBI HKOJOTUYECKONM IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpY’KaroIIeH cpeasl (mpenenpHas gomycruMas konmneHTpanus semects — [1JIK). Poias xumum B pemennun
9KOJIOTUYECKHX MTPOOJIEM.

[IpupoHbIE HICTOYHUKH YTJIEBOIOPOOB (YT0Jb, TPUPOHBIN ra3, He(PTh), MPOIYKTHI UX IMepepabOTKH, UX
POJIb B OBITY U TPOMBIITUICHHOCTH.

XUMHUYECKUH SKCTIEPUMEHT: U3yueHHEe 00pa3lioB MaTepHAIOB (CTEKIIO, CIUIaBbl METAJUIOB, MTOJIHUMEPHBIE
MaTepHuabl).

MexnpeaMeTHble CBS3H

Peanmzanus MEXIpPEIMETHBIX CBSI3CH MPHU N3YYECHUH XUMHHU B 9 Kilacce OCYIIECTBISIETCS Yepe3
HUCITIOJIB30BAHUEC KaK O6HII/IX eCTGCTBeHHO-Hay'-IHI)IX HOHSITI/If/i, TaxK U HOH?ITI/If/'I, ABJIAOIINXCSI CHCTCMHBIMUA JIS
OTOCIIBHBIX HpeIIMeTOB CCTCCTBGHHO-Hay‘-IHOFO IIUKJIA. Peannsaunﬂ MC)KHpeI[MeTHI)IX CBﬂSCfI HpI/I I/I3y‘-IeHI/II/I
XUMHH B 9 KJIacCe OCYMIECTBISICTCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBCHHO-HAYYHBIX IMOHSATHH, TaK U
HOHﬁTHﬁ, SABJIAOIINXCA CUCTEMHBIMHU OJI1 OTACJIBbHBIX HpeIIMeTOB GCTCCTBGHHO-Hay‘IHOFO IIHUKJIA.

OO1mue ecTeCTBeHHO-HAYYHBIC MTOHATHS: HAyYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIHU3, CHHTE3,
KJIacCU(UKAIUS, TICPUOJINIHOCTh, HAOIOICHHE, SKCIIEPUMEHT, MOJISITHPOBAHNE, U3MEPEHUE, MOJICITb,
SBJIEHUE, TAPHUKOBBINA 3 (PEKT, TEXHOJIOT U, MaTEpUaJIbl.

®dusuka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJTU/I, U30TOIIbI, PAAHOAKTUBHOCTb,
MOJ'IGKYJ'Ia, BHGKTpI/I‘-ICCKI/II\/'I 3ap51)1, HpOBOI[HI/IKI/I, HOJ'Iyr[pOBOI[HI/IKI/I, ]II/ISJ'IGKTPI/IKI/I, (bOTOBJ'IeMeHT, BCIIECTBO,
TEeN0, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, a3, pacTBOP, PACTBOPUMOCTh, KPUCTAIUTMICCKAs PeIETKa,
CIIJIaBBbI, (1)I/I3I/I‘-ICCKI/I€ BCJIMYHNHBI, CIUHUILIBI I/I3M€peHI/I$[, KOCMHNYECCKOC HpOCTpaHCTBO, IIJTAHETHI, 3Bé3I[I)I,
ComHize.

buonorus: porocunres, geixanue, ouocdepa, skocucTeMa, MUHEpaIbHbIE YA0OPEHUS, MUKPOIJIEMEHTHI,
MaKpOd3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPO/IbI, MTOJIE3HBIE HCKOTIaeMbIe, TOTLINBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3yyenne xumun B 8-9 kiracce HarpaBiIeHO Ha TOCTHKEHUE 00YUYaIOUMMUCS THYHOCTHBIX,
METAaIPEeIMETHBIX U MPEIMETHBIX PE3YIbTaTOB OCBOCHHS YUEOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE PE3yIBTaThl OCBOEHUS IPOrPaMMBbl OCHOBHOT'O O0IIET0 00pa3oBaHus JOCTUTAIOTCS B X0J1€
00y4eHHUs XUMHUH B €JUHCTBE Y4eOHOM U BOCIUTATENbHOM NesTenbHOCTH OpraHu3aiiy B COOTBETCTBUU C
TPaAULMOHHBIMA POCCUMCKUMHU COUMOKYJIBTYPHBIMU U IyXOBHO-HPABCTBEHHBIMH LICHHOCTSMHU, IPUHATHIMU
B 00LIECTBE MMPaBUJIAMU U HOPMaMU TIOBEJICHUS M CIIOCOOCTBYIOT MPOIleccaM CaMOIIO3HAHUs, CAMOPa3BUTHUS
U COLMAIU3aIK 00yYaroIIuXCsl.

JInuHOCTHBIE pe3ybTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTHU:

IMaTpuoTHYECKOr0 BOCIMTAHUSA

1) HEHHOCTHOTO OTHOMICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAYYHOMY HACIIEIUIO,
MOHMMAHUS 3HAYCHUS XUMUYICCKOM HAyKH B )KH3HU COBPEMEHHOT'O O0IIECTBA, CIOCOOHOCTH BIIAJIETh
JIOCTOBEPHOH MH(POPMAITUEH O IEPEOBBIX TOCTHKEHUSX M OTKPBITUSX MUPOBOW U OTEYCCTBEHHON 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 JICATEIBHOCTH; TOTOBHOCTH K pa3HO0Opa3HOW COBMECTHOM JIESTETLHOCTH IIPH BHITIOJTHEHUH
y4eOHBIX, [I03HABATEIbHBIX 33/1a4, BHIIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB, CO3aHUH YUEOHBIX POEKTOB,
CTpEMIJICHUS K B3aMMOIIOHUMAHHIO U B3aUMOITOMOIIIY B TIPOLIECCE ITON y4eOHOW AEITEIbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEJEHUE U MMOCTYIIKH CBOMX TOBApPUIIEH C MO3ULIUU 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 COCTABJISIFOIINX OCHOBY JUISI TOHUMAHHS CYITHOCTH HAYYHON
KapTUHBI MUPA; TIPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOIBI, B3AUMOCBSI3AX
YeNIoBeKa ¢ MPUPOIHON CPesIo, O POJIM XUMHUH B TO3HAHWH 3TUX 3aKOHOMEPHOCTEH;

4) o3HaBaTeIbHBIX MOTHBOB, HATIPABJICHHBIX Ha MOJyYCHNE HOBBIX 3HAHUH 110 XMMHUH, HEOOXOAUMBIX IS
00BsicHEHUS HaOII0aeMbIX MTPOLIECCOB U SIBICHUI;

5) nmo3HaBartenbHOM, HHPOPMAIIMOHHON M YUTATEIBCKOM KYJIBTYPbI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENIbHOU PabOThI ¢ YUeOHBIMU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TOCTYTHBIMH TEXHUYECKUMHU
cpeAcTBaMU MH(POPMAITMOHHBIX TEXHOJIOTHH;

6) uHTEpeca K 00YYEHHIO U MO3HAHUIO, TF0003HATETLHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camM000pa30BaHMIO, TPOEKTHON M UCCIIEA0BATENBLCKOM NeATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaINpaBJIEHHOCTH U YPOBHs 00yUeHUs B JalbHEHIIEM;

D®opMHUPOBAHUA KYJIbTYPbI 310POBb

7) OCO3HAaHHA HCHHOCTHU XU3HU, OTBETCTBCHHOT'O OTHOIICHHUA K CBOEMY 310POBbIO, YCTAHOBKH Ha
3/10pOBBII 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHUS BPEIHBIX MPUBBIUEK (YHIOTPeOIeHUS
AJIKOTOJIs, HAPKOTHKOB, KyPEHHS ), HEOOXOUMOCTH COOTIOICHUS TTpaBUiI 0€30MacHOCTH MIPH OOPAIICHUH C
XUMHYECKIMH BEIIECTBAMH B OBITY U pEAbHOM KHU3HH;

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



pe3ysbTaTaM TPYyIOBOM IEATEILHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMHH,
OCO3HAHHOTO BHIOOPA WHAWBUIYATBHOMN TPAEKTOPUH TMPOJOIDKEHUST 00pa30BaHUsI ¢ YUETOM JTMIHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEHN; YCIICIITHOM
popeCCUOHATILHOMN EATSILHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHUH; TOTOBHOCTh aJITalITUPOBATHLCS B
npodecCHOHAIBHON cpelie;

IKO0JIOrHYECKOr0 BOCITUTAHUS

9) 3KOJIOrMYECKH 11€7ECO00Pa3HOT0 OTHOIIECHHUS K MPUPO/IC KaK HCTOUYHUKY YKH3HH Ha 3eMile, OCHOBE €&
CyIIIECTBOBaHUS, TOHMMaHUS [IEHHOCTH 3JJ0POBOTO M 0€3011acHOTO 00pa3a *KU3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U TICUXUYECKOMY 370POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
npaBujI 6€30MacHOr0 MOBEICHUSI PU PabOoTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOXKAIOIIHNX 3/I0POBBIO
1 JKU3HH JTIOJCH;

10) criocoGHOCTH MPUMEHSTH 3HAHHMS, TIOy9YaeMble IIPU U3yUYCHUH XUMUH, [T PEIIEHUs 3a1a4, CBI3aHHbIX
C OKPY’KaIoIIeH MPUPOTHOM CPEIOi, TOBBIICHUS YPOBHS YKOJIOTHYECKOM KYJIBTYPhI, 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
oOIIeHayYHbIe TOHATHA (3aKOH, TEOPHs, IPUHIIMII, TUTIOTE3a, (PaKT, cucTeMa, IpoIecc, SKCIIEPUMEHT U Ap.),
KOTOpPBIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX IPEeIMETaX U MO3BOJISAIOT HA OCHOBE 3HAaHUH U3
ITHX MPEeAMETOB (POPMUPOBATH MPECTABICHHUE O IEIIOCTHOW HAYYHOH KapTUHE MUPA, M YHUBEPCAIHHBIC
yueOHbIe AecTBUS (IT03HABATEIbHBIE, KOMMYHUKAaTUBHBIE, PETYJITUBHBIE), KOTOPbIE 00€CIIEUNBAIOT
(dopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHMIO U OCYIIECTBICHUIO YUeOHOMH
JeATEIbHOCTH.

MertamnpeamMeTHble pe3yabTaThl OCBOCHHS 00pa30BaTEIbHOM MPOrpaMMBbI 110 XUMHH OTPaKAIOT OBJIaJICHHUE
YHUBEpCaJIbHBIMU I03HABATEIbHBIMU ICUCTBUSAMHU, B TOM YHCIIE:

ba3oBbIMHU JIOTHYeCKHMMU JeHCTBUSIMH

1) yMeHHeM UCIOIB30BAThH MPUEMBI JIOTHYECKOTO MBIIIICHUS TIPH OCBOCHUH 3HAHHIA: PACKPBIBATH CMBICIT
XUMHYECKHUX TTOHATUHN (BBIAECNATH UX XapaKTepHbIe MPU3HAKU, YCTAaHABINBATh B3AaUMOCBS3b C IPYTUMU
MOHSITUSIMH ), UCTIOTB30BATh MOHSATHUS A1 OOBSICHEHUSI OTACTBHBIX ()aKTOB U SBICHUHN; BEIOUPATh OCHOBAHHS
U KPUTEPUH TSI KIIacCU(PUKALUN XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIMi; yCTaHABINBATh IPUYUHHO-
CJIEJICTBEHHBIC CBS3H MEKIY O0BEKTaMU U3YyUEHUS; CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHBHbIE,
JeyKTUBHBIE, IO aHAJIOTUHN); JIeJaTh BBIBOJIbI M 3aKJIIOUEHHS;

2) yMEHHEM MPUMEHSTH B MPOIIECCe TTO3HAHUS TOHTHS (IIPEAMETHBIC U METaNpeIMETHbIC),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEININ, UCTIOIb3yEMbIE B XUMUHU, IPEOOPA30BHIBATH IIMPOKO IPUMEHSEMBIE B
XUMHUHU MOJICJIBbHBIC TIPEICTABICHHS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMHuueckas hopmysa u
ypaBHEHNE XUMUYECKOHN pPEeaKIIuu — IMPHU PEIIeHUN YIeOHO-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 W MPOTHUBOPEUNI; CAMOCTOSITEIHHO BRIOUPATh CIIOCO0 pelieHns yaeOHOH
3a/1auu (CpaBHUBATh HECKOJBKO BApUAHTOB PEIICHHS, BRIOWPATh HanOoJee MOAX OAIINN C YIETOM
CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHEB);

Ba3zoBbIMH HccIe10BaATEILCKUMH JeHCTBUAMH



3) yMEHHEM UCIOJIb30BaTh MOCTABICHHBIE BOMIPOCH! B KAUECTBE MHCTPYMEHTA IMO3HAHMS, @ TAKIKE B
KayecTBE OCHOBBI JIJIs1 JOPMUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

4) mpuoOpeTeHHe OIbITa MO TUIAHMPOBAHKIO, OPTAaHU3AIMH U ITPOBEICHHUIO YUYCHUIECKUX IKCIIEPUMEHTOB:
yMeHHe Ha0JII01aTh 32 X0JJ0M IIPOLIecca, CAaMOCTOATEIHLHO TPOTHO3UPOBATh €0 Pe3yIbTat, GOpMyIUPOBAThH
0000111eHUS ¥ BBIBOBI IO Pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIIEI0OBAaHUS, COCTABIATH OTUET O
poJiesIaHHO paboTe;

Paboroii ¢ unpopmanuei

5) yMeHueM BbIOMpaTh, aHAIM3UPOBATH M HHTEPIIPETHPOBATH HHPOPMAIIHIO PA3IHYHBIX BUIOB U GOPM
MPEJICTaBICHHUS, TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJISipHAsl 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 yUeOHBIX U MMO3HABATENBHBIX 3a/1a4 OIpe-
JEJIEHHOTO THITA; TPUOOPETEHUE OIBITA B 00JIACTH MCIIOJIB30BaHMS HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, OBJIAJICHUE KYJIbTYPO aKTUBHOT'O UCIIOIB30BAHUSI PA3JIMYHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITEIILHO BBIOUPATH ONTHMAIILHYIO (JOPMY MPEACTABICHUS HHPOPMAIUH U WILUTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMU CXeMaMH, AuarpaMMamu, JpyruMu popmamu rpaduku 1 ux
KOMOUHAIIUSIMHU,

7) yMEHHEM UCIIOB30BATh U aHATM3UPOBATH B MPOIIECCE YUCOHOM M UCCIIEI0BATEIbCKOM eI TEIbHOCTH
UH(GOPMAILIKIO O BIUSHUU MPOMBIIIIEHHOCTH, CEJIBCKOT0 X035HCTBA U TPAHCIIOPTA HAa COCTOSTHUE
OKpPY’KaloIIe NpUpOJIHON Cpebl;

YHuBepcaabHbIMH KOMMYHUKATUBHBIMU el CTBUSIMH

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

9) nproOpeTeHre ONbITa MPE3CHTAIMH PE3yJIbTATOB BHITOJHEHUS XUMUYECKOTO SKCIIEPUMEHTA
(J1abopaTopHOTO OMBITA, TA0OPATOPHOI pabOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHHKAMU ITO3HABATEIILHON M UCCIIE0BATEIbCKOM
NeSITeTIHHOCTH TIPH PEIICHUH BOSHUKAIOIIUX MPOOJIeM Ha OCHOBE Y4ETa 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 OMMPEACIIATE HCIIN ACATCIIbHOCTH, INIAaHUPOBATh, OCYHICCTBJIATD,
KOHTPOJIMPOBATH U IIPU HeO6XO,Z[I/IMOCTI/I KOPPCKTUPOBATH CBOIO JACATCIBHOCTD, BBIGI/IpaTB HanOoJIIee
S(I)(I)CKTI/IBHBIC CIIOCOOBI peHmiCHuAd y‘{e6HLIX 1 MMO3HABAaTCIIbHBIX 3aJa4, CaAMOCTOATCIIbHO COCTABJIATH UJIN
KOPPCKTUPOBATH HpCHHOX(eHHLIﬁ AJITOpUTM JIenCcTBU IIPpU BbIITOJIHCHUN 3aJIaHUi ¢ y‘-IéTOM MOJIYy4YCHU 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
CIoCcOOBI IeWCTBUM, cCIeIM(PUIECKHE IS TPEIMETHOU 00JIacTH « XUMUS, BUBI ACSITEILHOCTH 10
MOJTyYEHUIO0 HOBOTO 3HAHMSI, €r0 UHTEPIIPETAINH, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUCOHBIX

HOBBIX CUTYyallUsIX.



[IpenMeTHBIE pe3yabTaThl OTPaKalOT CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS CIEAYIOIUX YMEHHI:

8 KJIACC

1) packpwieams cmbici OCHOBHBIX XUMHUYCSCKHUX MMOHATHIA: aTOM, MOJIEKYJIa, XUMHUYECKHIA JIECMEHT, IPOCTOE
BEIIECTBO, CII0)KHOE BEIIECTBO, CMECh (OJJHOPO/IHAS U HEOJHOPO/IHAS ), BAJIGHTHOCTb, OTHOCUTEIbHAS
aTOMHas U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIleCTBA, MOJIb, MOJISIpHASI Macca, MaccoBasi 10JIs
XUMHYECKOT0 3JIEMEHTA B COSIMHEHUH, MOJIAPHBIA 00BEM, OKCUI, KUCIIOTa, OCHOBAHHUE, COJIb,
3EKTPOOTPHUIIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKius, KjJacCuQUKaIus peakiuii: peakuu
COEIMHEHU S, PEaKLIUU PA3JIOKEHUS, PEaKIMK 3aMeIleHus], peakliui 0OMeHa, 3K30- U SHAOTEPMHUUYECKHE
peaxkuu; TermioBoi 3¢ deKT peakuu; APo aToma, IMEKTPOHHBIN CIION aToMa, aToMHasi opouTaib, paanyc
aToMa, XUMUYECKas CBS3b, MOJIIPHAS M HETIOJISIpHAs KOBAJIGHTHAS CBSI3b, MOHHASI CBSI3b, HOH, KATHOH, aHHOH,
pacTBOp, MaccoBasi 10JIsl BELECTBA (MIPOLIEHTHAsI KOHIICHTPAIHs) B PaCTBOPE;

2) unmocmpuposams B3aUMOCBSA3b OCHOBHBIX XMMUYECKHUX MOHATHH (CM. T1. 1) ¥ IPUMEHATh 3TH MOHITUS
MIPU OMHMCAHUH BEIIECTB M MX MPEBPAIICHHI;

3) ucnoavb306ams XAMHYECKYIO CHMBOJIMKY JUISl COCTaBJICHUs (DOPMYIT BEIIECTB U YPAaBHCHUH XMMUYECKUX
peaKuuii;

4) onpedensmp BAICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCAMHCHHUSAXK; CTCIICHb OKHCIICHHSI
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX; IPUHAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KJIacCy COEAMHEHUH 110
dbopmynam; BUJI XUMHUYECKOM CBsI3H (KOBAJICHTHASI U MIOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX;

5) packpwieamov cmwica Tlepuoauuaeckoro 3akona J[. . MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAaHKE
MEPUOJNYECKON 3aBUCHMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT UX MOJI0kKeHUs B [lepuoanueckoii
CUCTEME; 3aKOHOB COXPaHEHMsI MACChl BELLIECTB, [IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHMUS,
3aKO0HA ABOTaJIpo; OMKCHIBATH U XapaKTEPHU30BaTh TaOIMIHYIO Gopmy [leproaudeckoil CHCTEMBI
XUMHYECKHX DJIEMEHTOB: pa3NinyaTh MOHITHS «TJIaBHas moarpynna (A-rpynmna)» u «nobdounas noarpynmna (b-
rpynmna)», Maible U 00JbIINe TEPUOIBl; COOTHOCUTH 0003HAUEHHSI, KOTOPBIE UMEIOTCS B TA0IHIIE
«Ilepuoanueckas cucrema xuMuueckux snemeHToB . . MenzaeneeBa» ¢ YuCIOBBIMU XapaKTEpUCTUKAMHU
CTPOEHHS aTOMOB XUMUYECKUX AJIIEMEHTOB (COCTaB U 3aps/l sSApa, 00IIee YHCIO SJIEKTPOHOB U
pacnpeieieHue X MO0 JIEKTPOHHBIM CIIO0SIM);

6) rraccuguyuposams XUMUYECKHE STIEMEHTBI; HEOPTaHHUECKHE BEIIECTBA; XMMHUYECKHE PeakIiu (110
YHCITy ¥ COCTaBY yUaCTBYIOIIMX B PEaKIIMH BEUIECTB, MO TEIIIOBOMY dPPEKTy);

7) xapaxmepuzoéams (onucvléams) 0OIIE XUMUIECKHE CBOWCTBA BELIECTB PA3IMYHBIX KIIACCOB,
MOATBEPIK/Iasl ONMCAHUE PUMEPAMHU MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIMIA;

8) npoecnozuposams CBONCTBA BEIICCTB B 3aBUCHMOCTH OT MX KAYECTBEHHOTO COCTaBa; BOZMOXXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAEHUN B PA3IMYHBIX YCIOBUSIX;

9) ebiuuCIAMb OTHOCUTEIILHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MacChl BELIIECTB; MACCOBYIO JIOJTHO
XUMHYECKOT0 3JIEMEHTa 10 (OpMyJie COeTMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B paCTBOPE; IPOBOAUTD
pacy€ThI 10 YPAaBHEHHUIO XUMUYECKOM PEaKInu;

10) npumensims OCHOBHBIE OTIEPAIIUH MBICITUTEIBHOM JIATEIbHOCTH — aHAJIN3 M CHHTE3, CPAaBHECHUE,
000011eHIE, CHCTEMAaTH3AINIO, KITACCH(UKAIINIO, BBISIBJICHUE TPHUYUHHO-CIICACTBEHHBIX CBSI3EH — IS
W3Y4YEHUs CBOMCTB BEIIECTB M XUMHUECKUX PEAKIINI; €CTECTBEHHO-HAYUHBIC METO/IbI IO3HAHUS —
HaOJII0ZICHUE, I3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN 1 MBICJICHHBIH );

11) credosams TipaBuUIaM MOJIb30BAHUS XUMHUYECKON TIOCY/I0M U JTAOOPATOPHBIM 000PYI0BAHHEM, a TAKKE
npaBujIaM oOpalIieHHs C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKITUSMH T10 BBITIOJIHEHHIO JIA0OPATOPHBIX
XUMUYECKHUX OTBITOB T10 TIOJYYCHHUIO M COOMPaHUIO Ta3000pa3HBIX BEIIECTB (BOJIOPO/Ia U KUCIOPOa),
IIPUTOTOBJICHUIO PACTBOPOB € OIPEAEIEHHON MAaCCOBOM 10JIEW paCTBOPEHHOIO BELIECTBA; IIJIAHUPOBATh U
MPOBOJIUTh XUMUYECKUE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB HIEJIOYEH U KUCIOT C TOMOIIBIO



WHIUKATOPOB (JaKkmyc, peHon(TalenH, MEeTUIIOPAHXK U JIp.).

9 KJIACC

1) packpvieams cmblci OCHOBHBIX XUMHUYECKUX IMOHATHI: XUMUUCSCKUH JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, ITPOCTOE BEIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPHULIATEILHOCTD, CTEIICHD
OKHCIICHUSI, XUMUYECKas peaKiysl, XUMUYECKas CBSI3b, TEIUIOBON 3P PEKT peakluu, MOJIb, MOJIAPHBIM 00BEM,
pacTBOP; AJEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOIUTUYECKAs AUCCOLUALMS, PEAKLIUH HOHHOTO OOMEHa,
KaTaJln3aTop, XUMUYECKOe paBHOBECHE, 00paTUMble U HEOOpATUMBbIE PEAKLIUU, OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH, OKHCIIUTEND, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHUE, AJIIOTPOIINS,
aM(pOTEepHOCTh, XUMHUYECKas CBsI3b (KOBaJIECHTHAs!, MOHHAs, METAJIMUECKas ), KpUCTANINYECKash pelIETKa,
KOPpO3Us METAIIJIOB, CIUIABBI; CKOPOCTh XUMUYECKON PEAKLIUH, TPEAEIBHO JOIIYCTUMAasi KOHLIEHTPALHs
(ITIK) Bemiectna;

2) uLIOCMpUpOoB8ams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TIOHATUHN (CM. 1. 1) M IPUMEHSATH 3TH TOHITHUS
IIPY OMMCAHUU BELIECTB U UX MPEBPAIICHUN;

3) ucnoavb306ams XAMHYECKYIO CAMBOJIMKY JUISl COCTaBJICHUs (DOPMYIT BEIIECTB U YPAaBHCHUH XMMUYECKUX
peaKuuii;

4) onpedensmp BAICHTHOCTD U CTCIICHb OKUCICHUS XUMUYECKUX DJICMEHTOB B COCIMHEHHSX Pa3INYHOTO
COCTaBa; MPUHAUICKHOCTH BEIIECTB K ONPEEIIEHHOMY KJIACCY COEMHEHUH 1Mo (popMyiam; BII XUMHUYECKO
CBs3M (KOBaJICHTHAs, HOHHAs, METAJUINYECKas) B HEOPIraHUUYECKUX COSAMHEHUSX; 3apsi/i HOHA 10 XUMUYECKOM
(dopMyiie; XxapakTep cpe/ibl B BOJHBIX PACTBOPAX HEOPIaHUYECKUX COSAMHEHUMN, TUIl KPUCTAITINYECKON
PELIETKN KOHKPETHOI'O BELIECTBA;

5) packpwieamo cmwica Tlepuoaudeckoro 3akona J[. . MeneneeBa u 1€MOHCTPUPOBATE €T0 MOHUMAaHHE:
OINMCHIBATh M XapaKTepu30BaTh TabauuHyto Gopmy lleproanueckoil cucreMbl XUMHUYECKUX AJIEMEHTOB:
pas3nnyaTh NOHATHS «TJIaBHAs moArpymnmna (A-rpymnmna)» 1 «mobounas noarpynna (b-rpymnmna)», Mansie u
OoJbIIIME MTEPUO/IbI; COOTHOCUTH 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJInIe, C YUCIOBBIMU
XapaKTepUCTUKaMU CTPOEHUSI aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsi] si/pa, o0I1ee Yucio
3JIEKTPOHOB U PACHpPEIeNICHHE UX MO AIEKTPOHHBIM CII0SM); OOBSACHATH O0IME 3aKOHOMEPHOCTH B
M3MEHEHNU CBOMCTB 3JIEMEHTOB U MX COEIUHEHU B IIpeeIax MajbIX IEPUOIOB U INIaBHBIX MOATPYIII C
Y4€TOM CTPOEHHUS UX aTOMOB;

6) xraccuguyuposams XAMUYECKHE IIEMEHTbI; HEOPTaHUYECKHE BEIIECTBA; XUMHUYECKUE peakiuH (1o
YHCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEILECTB, MO TEMIOBOMY 3G (HEKTY, O U3MEHEHHUIO CTETEeHeH
OKHCJIEHHS XMMHUYECKUX DJIEMEHTOB);

7) xapaxmepuz06ams (ONUCHIBATH) OOIINE U CIECHU(PUICCKIE XUMUYECKHE CBOWCTBA MPOCTHIX U CIIOKHBIX
BEIIECTB, TOATBEP:K/1asi OMMCAHUE TPUMEPAMHU MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHHI COOTBETCTBYIOLINX
XUMHYECKHUX PEaKLINN;

8) cocmaensims ypaBHEHHUS IEKTPOIUTHYCCKOM AUCCOIMAIIUK KUCIIOT, MIEJI0YEH U COJICH; OTHbIC 1
COKpalIEHHbIE YPAaBHEHUS peaKIMii HOHHOTO 0OMEeHa; ypaBHEHUS PEeaKIIHii, MOITBEPKIAI0LIIX
CYILLIECTBOBaHHE F€HETUUECKOM CBSI3U MEX/1y BEIIECTBAMHU PA3IUYHBIX KJIACCOB;

9) packpvieams cywHOCNb OKUCITUTEIBHO-BOCCTAHOBUTEIBLHBIX PEAKIIUi MOCPEJICTBOM COCTABIICHHUS
3JIEKTPOHHOTO OajlaHca 3TUX PeaKIIMii;

10) npoerosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOCHHUS; BO3MOXXHOCTH TIPOTCKAHHUS
XUMHUYECKHUX IPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;

11) sbluucasims OTHOCUTENBHYIO MOJICKYJIIPHYIO U MOJISIPHYFO MAacChl BEIIECTB; MACCOBYIO JIOJTHO
XMMHYECKOI'0 3JIEMEHTA 10 (GOopMyJie COEUHEHNUS; MAaCCOBYIO JOJIO BELIECTBA B PACTBOPE; IPOBOJAUTH
Ppacy€Thl 110 YPAaBHEHUIO XMMUYECKON PEAKIUU;

12) crneoosamsv nipaBuIIaM MOIB30BAHUS XMMUYECKOUW ITOCYI0H U 1TaDOpaTopHBIM 000pYI0BaHHEM, a TAKKE

npaBUiIaM OOpAICHHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSMHU 10 BBITIOJTHEHUIO JTA0OPATOPHBIX



XUMHUYECKHUX OTIBITOB IO MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa M YTJIEKUCIIOTO ra3a);

13) nposooums peakiuu, MOATBEPKIAFONIHE KAYECTBEHHBIN COCTAB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATh
OTIBITHBIM TTyTEM XJIOpUI-, OpOMUI-, HOAK -, KapOOHaT-, (hocdar-, CHIIMKAT-, CyIb(aT-, THAPOKCUI-HOHBI,
KaTHOHBI aMMOHHUS U MOHBI M3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

14) npumensims OCHOBHBIE OIIEPAIIMU MBICTHTEILHON EITEIBHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
0000111eHIEe, CHCTEMATH3AIUIO, BBISBICHUE IPUYNHHO-CIIEICTBEHHBIX CBSI3eH — JJI N3YUYCHUS CBONCTB
BEIIECTB U XMMHUYECKUX PEaKIIMii; eCTeCTBEHHO-HAYyUHbIE METO bl IO3HAHUS — Ha0JI0/IeHue, U3MEPEHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN).



TEMATHYECKOE IINITAHUPOBAHUE

8 KJIACC
Ne | HammeHoBaHHe pa3JeioB H TeM IIPOrPaMMBbI KosnmyecTBo yacoB JjexTponHble (1H(pPOBHIE) 06pa3oBaTebLHbIC
n/n pecypcsl
BCEro | KOHTPOJILHbIE NpaKTHYeCKHe
pa6oTsI padoThI
Paznen 1. lepBonavyanbHbIe XHMHYECKHE NOHATHS
1.1. [ Xumusi — BaxHas 00J1aCTh €CTECTBO3HAHUS M IPAKTHYECKOIi JesiTe IbHOCTH YeJI0OBeKa 5 1 https://resh.edu.ru/subject/29/8/
https://foxford.ru/wiki/himiya
1.2. | BemecrBa 15 1 1 https://resh.edu.ru/subject/29/8/
M XHMHYECKHE Peakuuu https://foxford.ru/wiki/himiya
Hroro no pazzneny 20
Pasnen 2. BaxkHelilne npeAcTABUTEH HEOPTaHMYECKHX BelleCTB
2.1. | Bo3ayx. Kuciopon. Ilonsitne 06 oxcnaax 5 1 https://resh.edu.ru/subject/29/8/
https://foxford.ru/wiki/himiya
2.2. | Boxopon. 5 1 1 https://resh.edu.ru/subject/29/8/
TloHsITHE 0 KHUCJIOTAX H COJISIX https://foxford.ru/wiki/himiya
2.3. | KoJnyecTBeHHBbIE OTHOUIEHUSI B XMMHH 4 https://resh.edu.ru/subject/29/8/
https://foxford.ru/wiki/himiya
2.4. | Boaa. PacrBopbl. [IoHsiTHE 00 OCHOBaHHSIX 5 1 https://resh.edu.ru/subject/29/8/
https://foxford.ru/wiki/himiya
2.5. | OCHOBHBIE KJIACCHI HEOPraHUYECKUX 11 1 1 https://resh.edu.ru/subject/29/8/
coeTMHeHHIi https://foxford.ru/wiki/himiya
Hroro no paszneny 30
Pa3znen 3. llepuoanyeckuii 3akon u [Tepnoauyeckas cucreMa XuMu4Yeckux 3aemenToB JI. U. MenaeneeBa.
CTpOeH“e aToMoOB. XUMHYeCKasl CBSI3b. OKHCJIUTEIHHO-BOCCTAHOBHUTEIbHbIE peaxkuuu
3.1. | Iepuoauyeckmuii 3axoH u [lepuoanyeckas cucrema xummuueckux 31emenTos JI. U. MenaeneeBa. Ctpoenue 7 1 https://resh.edu.ru/subject/29/8/
aToma https://foxford.ru/wiki/himiya
3.2. | Xumuueckas cBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIHH 8 https://resh.edu.ru/subject/29/8/
https://foxford.ru/wiki/himiya
Hroro o pasneny: 15
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 4 6
9 KJIACC
Ne | HanmmeHoBaHMe pa31eJioB H TeM POrPaMMBbI KosmuecTBo yacoB daexTponHsie (HPpoBLIe) 06pasoBaTebHbIE Pecypehl
n/n

BCEro

KOHTPOJIbHBIE PA00ThI

NpaKTH4YecKne padoThl




Pa3zes 1. BemecTBo 4 XUMHYeCKHe PeaKIuu

1.1. | IloBTOpeHue U yriyd/aeHne 3HAHMIT OCHOBHBIX pa3/iesioB Kypca 8 kiiacca 5 https://resh.edu.ru/subject/29/9/
https://foxford.ru/wiki/himiya

1.2. | OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKUX PeaKumii 4 https://resh.edu.ru/subject/29/9/
https://foxford.ru/wiki/himiya

1.3. | DaexrponuTnyeckasi Aucconuamusi. XuMUYeCKHe peaKiui B pacTBopax 8 https://resh.edu.ru/subject/29/9/
https://foxford.ru/wiki/himiya

Hroro no paszneny 17

Pazzen 2. HeMeTa/uIbl M HX COEIMHEHHSI

2.1. | O6mas XxapaKTepHCTHKA XUMHYeCKHX 3J1eMeHTOB VIIA-rpynnsl. I'ajoreHnl 4 https://resh.edu.ru/subject/29/9/
https://foxford.ru/wiki/himiya

2.2. | O6umasi XapaKTepUCTHKA XHMHYECKHUX 3J1eMeHTOB VIA-rpynnsl. Cepa u eé coelHHeHUsI 5 https://resh.edu.ru/subject/29/9/
https://foxford.ru/wiki/himiya

2.3. | O6mas XapaKTepHCTHKA XHMHYECKHX 3JIeMeHTOB VA-rpynnbl. A30T, pocdop u ux coeuHeHus 7 https://resh.edu.ru/subject/29/9/
https://foxford.ru/wiki/himiya

2.4. | O6uast XapaKTePHCTHKA XHMUYECKHX J;1eMeHTOB [VA-rpynnsi. 8 https://resh.edu.ru/subject/29/9/

Yriepox u KpeMHMIi U MX COeAMHEHUs https://foxford.ru/wiki/himiya

Hroro no paznemy 24

Pa3zes 3. MeTaslibl H MX COIMHEHHUS

3.1. | OGumue cBOiicTBa METANIOB 4 https://resh.edu.ru/subject/29/9/
https://foxford.ru/wiki/himiya

3.2. | Baxueiilme MeTANLILI U UX COEMHEHUS 16 https://resh.edu.ru/subject/29/9/
https://foxford.ru/wiki/himiya

Wroro o pasueny: 20

Pa3zzes1 4. Xumusi M OKpy KaloImas cpeia

4.1. | BeuecTBa M MaTepuaJIbl B )KU3HU YeJT0BeKa 3 https://resh.edu.ru/subject/29/9/
https://foxford.ru/wiki/himiya

HWroro o pasneny: 3

PesepBHOE Bpemst 4

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68




INIOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
Ne | Tema ypoka KosmuecTBo yacoB Buapbl,
n/n dopmbi
BCero | KOHTPOJIbHbIE | IPAKTHYeCKHe
KOHTPOJIs
padoThI padoThI

1. | I IlepBoHauanbHbIC XUMHYECKHE MOHATHS. | 1 YcTHbil
[Ipenmer xumuu. BemecTsa u ux OIpoc;
cBoricTBa.JI/O Nel:PaccMoTpenue BemecT
C Pa3ITUYHBIMU (PU3NYECKIMH CBONCTBAMHU.

2. | MeToapl MO3HAHUS B XUMUH. 1

3. | Ipaktuueckas padora Nel. ITpuémsr 1 1 [IpaxTnueckas
Oe3omacHoOl paboThl ¢ 000pyAOBaHUEM U pabora;
BeniecTBamu. CTpOeHUE TUIaMEHHU.

4. | Ywucrsle BemecTBa U cmecu.JI /O Ne2: 1 YcrHBIIT
Paznenenne cMecu ¢ TOMOIIBIO MarHuTa. OTIpoOC;

5. | IIpaktuyeckas padora Ne 2 Ouncrka 1 1 [IpaxTnueckas
3arpsi3HEHHON MOBapEHHOMCOIH. paborta;

6. | Dusznueckre U XUMUYCCKUE SIBIICHUS. 1 YcTHbIl
Xumunueckue peakinu.JI/O Ne3: TIpumepst OIIpoC;
¢bu3. sBICHU (pacTUpaHUe caxapa B
CTYIIKE,HarPEBAHHUE CTCKITHHON
Tpy6kn).JI/O Ned: [Ipumepsl XuMm. siBIeHUN
(ropeHue cBeuHr, MPOKATMBAHUEMETHOM
MIPOBOJIOKH, B3aUMOICHCTBHE MIETIOUN C
&/, cepHOI KUCTOTHI CXJIOPUAOM Oapusi 1
T.J.).

7. | AToMBI, MOJICKYJIBI U MOHBI. BemiecTsa 1 YcrHbIi
MOJIEKYJISIPHOTO ¥ HEMOJIE-KYJISIPHOTO OIIpoC;
CTPOEHHUSI.

8. | IIpocThie U CIIOKHBIC BEIIECTBRA. 1 YcTHBIN
Xumnaeckue 351eMeHTHL.JI/O Ne5. OTIPOC;
O3zHakomMiieHHe ¢ 00pa3laMu IPOCTHIX U
CJIOXHBIX BEIIIECTB.

9. | 3HaKW XUMHUYECKUX JICMECHTOB. 1 Jukranr;
OTtHocuTeIbHAsI AaTOMHAS Macca.

10. | 3aKOH ITOCTOSIHCTBA COCTABA BEIECTB 1 YcTHbIM

OT1poC;

11. | Xumuueckue hopmysibl. OTHOCUTETbHAS 1 VYcerHbii

MOJIEKYJISIpHAsI Macca. OI1poc;




12. | MaccoBas noas XMMHUYECKOro 3JIEMEHTA B VYcTHEI
COCIIMHEHUHU. OTIpOC;

13. | BaneHTHOCTh XUMHUYECKUX JIEMEHTOB. VYcrHbii
Omnpenenenye BaICHTHOCTUAIIEMEHTOB 10 OT1poc;
dbopmynamM OMHAPHBIX COSTUHEHUH.

14. | CocraBnenune XumMuueckux Gopmy [TucbMeHHBbIN
OMHAPHBIX COSTMHEHHI TOBAJEHTHOCTH. KOHTPOJIb;

15. | AToMHO-MOJIEKYJIIpHOE YUeHHUE. 3aKOH YcTHbil
COXpPAaHEHHUS MacChl BEIIECTB. OT1poC;

16. | XuMuueckue ypaBHEHUSI. [TrucbMeHHBbIN

KOHTPOJIb;

17. | Tunsl xumudeckux peakiuid. JI/O Ne6: YcrHbIi
PasnoxxeHrne ocHOBHOTO kapOoHaTa MeAH OTIpoC;

(II)) (manaxura).Jl/O Ne7: Peakmus
3aMEeICHHS MEU JKEeTIE30M

18. | Tumbl XUMHUYECKUX PEAKITHIA. YcrHbil

oI1poc;

19. | [ToBTOpEeHUE M 0000IIEHNE TTO TEME YcrHbIi
«IlepBoHauaIbHBIC XUMUYECKUECTIOHATHU S OTIpoC;

20. | KontponbHast padota Nel mo teme: KonTponbHas
"IlepBoHayalibHbIE XUMUUECKHUE TTOHATHA". pabora;

21. | II. Baxxneiimue npencTaBuTeIH YcTHbIl
Heopranmueckux BemiectB. Kucnopon, ero OIIpoC;
o0111as1 XapaKTepUCTHKA, HAXOXKIECHHUE B
IpUPOJIE UTIOTYUYEHHUE.

22. | CoiicTBa kuciaopona. OKCHIIBL. YcrHbIi
IIpumenenne. KpyroBopor kuciopoa OIIpOC;
Bripupoae. JI/O Ne8: O3HakomiieHue ¢
o0Opasiamu OKCHIOB.

23. | Ilpaktudeckas padorta Ne3. [TonydyeHnue u [IpakTnueckas
CBOMCTBA KHCIOPOJA. pabora;

24. | O30H. AJUTOTPOITHS KUCIOPOJIa YcrHbIM

OT1poC;

25. | Bo3nyx u ero cocras. YcrHbII

OIIpoC;

26. | Bomopo, ero o01as XxapakKTepUCTHKa, YCTHBIH

HaX0XJIEHUE B PUPO/IE,TOTyUEHHE. OT1poC;




27. | CpoiicTBa 1 mpuMeHeHue Bogopoaa.Jl/O YcrHbii
Ne9: B3zaumonelicTBue Bo1opoaa ¢ OKCUAOM OIIpOC;
menu (1)

28. | Ilpaktuueckas padota Ned. «I[Tomyuyenue [IpakTrueckas
BOJIOPO/JIa U UCCIIEIOBAHUEETO CBOMCTBY pabora;

29. | IloHsiTHE O KUCIOTAX U COJISX. VYcerHbii

OI1poc;

30. | KonTposbsHas padora Ne2 KontposnbHas

pabora;
31. | Komm4yecTBEHHBIE OTHOIICHUS B XUMHH. VYcerHbii
Monb — eAMHHUIA KOJTMYECTBA BEIIECTRA. OI1poc;
Momnspnas macca.
32. | 3akoH ABoraapo. Momnsipablii 00beM ra3os. YcrHbii
OTIpoC;

33. | OTHOCHTEIbHAS TNIOTHOCTH TA30B YcTHbil
OI1poc;

34. | PacueTsl 10 XUMHUYECKUM YPaBHEHUSIM. [IncemenHsbIi
KOHTPOJIb;

35. | Boga. XuMuyeckue CBOWCTBA U VYcrHbIit
IPUMEHEHHE BO/IBI. OT1poc;

36. | Bona — pactBopuTtens. PacTBopsbl. YcTHbil

OIIpoC;
37. | MaccoBast 1011 paCTBOPEHHOT'O BEIIIECTBA. [InceMeHHBIM
KOHTPOJIb;

38. | Pemenue pacuetHbIx 3a1au «Haxoxmenue ITnceMeHHBIH
MacCOBOM J0JIM PACTBOPEHHOTOBEILIECTBA B KOHTPOJIb;
pactBope. Brruncienue maccel
PacTBOPEHHOI'0 BEIECTBABObI IS
IPUTOTOBIICHUS PAacTBOPA ONPEeICHHON
KOHIICHTPALIUN»

39. | Ipaktuueckas padora Ne5. [IpurorosieHue IIpakTrueckas
PacTBOPOB COJIEN COMPEECTEHHON MacCOBOM pabora;
JI0JIeH PacTBOPEHHOTO BEIIECTBA

40. | Baxneiimme Ki1acCbl HEOPraHUIECKUX VYcTHbIN
coeauHeHuil. OKCUAbL: KiacCupUKaIns, OTIpOC;

HOMEHKJIaTypa, CBOIMCTBA,
noay4yenue,npumerenue. JI/O Ne 10:
B3anmoaencTBre OCHOBHBIX OKCHJIOB C

KHCIIOTaMU.




41. | I'mapoxcunabl. OCHOBaHUS: KiaccuuKaims, VYcTHEI
HOMEHKJIATypa, MOJIy4YEHHE. OTpoc;

42. | XuMuyeckue cBoiicTBa ocHoBanuii.JI/O ITnceMeHHbBIH
Nell: CroiicTBa pacCTBOPUMBIX U KOHTPOJIb;
HEpacTBOPUMBIX OCHOBaHM.JI/O Nol2:

B3auMonelicTBuE 11Ie7I04€EN C
kucioramu.JI/O Nel3: B3aumonetictBue
HEPaCTBOPUMBIX OCHOBAHHH C
kucinotamu.JI/O Nel4: Paznoxenue
rugpokcuaa meau (1) mpu HarpeBaHuu

43. | AmdorepHbie OKCHIBI U TUAPOKCHBLIL/O YcTHbil
Nel5: B3aumogeiicTBue ruipokcuia UHKa 0IIpOC;

C pacTBOpaMHU KHCIIOT UIIETOYECH.

44. | KucnoTtsl: cocraB, KiIacCHPHUKAIUS, VcerHbiit
HOMEHKJIaTypa, MOTy4YeHHE KUCIIOT. OTIpOC;

45, | Xumnueckue cBoiictsa kucior.JI/0O Nel6: VYcrHbIit
JleiicTBue KUCIOT Ha UHAUKATOPHL.JI/O OIIpOC;

Nel7: OTHOLIIEHUE KUCIOT K METAJIAM.

46. | Conu: xnaccugukaiys, HOMEHKIATYypa, YcTHbIHI
CIocoObI OMyUYeHUs OTIpOC;

47. | CoiicTBa coJjei IInceMeHHbIH

KOHTPOJIb;

48. | I'eneTndeckas CBSI3b MEX]Ty OCHOBHBIMHU YcrHbIi
KJIaCCaMU HEOPTaHUYECKUXCOETMHEHU I OTpoc;

49. | Ilpaktudeckas padora Ne6. Pemenue IIpaxTrueckas
HKCIIEPUMEHTAIILHBIX 33/1a4 TIOTEME pabora;
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX
COETUHEHUIN)

50. | KonrponbHas paborta Ne3 no Teme: KonTponbhas
«OCHOBHBIE KJ1acChl HEOPTaHUUECKHUX pabora;
COCJIMHEHU .

51. | 3. Ilepuoanueckuii 3aKOH U CTPOEHUE VYcrHbii
atoma. Knaccudukarms XuUMUIECKUX OTIPOC;
2JIEMEHTOB.

52. | [lepuoanueckwuii 3axon J1. 1. Meneneena. VYcTHEBII

OTpoc;

53. | [lepuoaudeckas TabInIla XUMUUIECKUX YcTHBIN
3JIEMEHTOB OTIpOC;

94. | Ctpoenue atoma. CocTaB aTOMHBIX sIJIEp. VYcerHbii

HN30TO1EI.

OTIpOC;




95. | Pacmipenenenue 31€KTPOHOB 110 1 [TucbMeHHBIH
HHEPreTHUYECKUM YPOBHSIM. KOHTPOJIb;

56. | 3nauenue [lepuoanueckoro 3akoHa 1 YcrHbiii
u [leproanyeckoit CHCTEMbI XUMHUYECKHX orpoc;
3JICMEHTOB JIJIsl Pa3BUTHUS HAYKH U
npaktuku. J[. 1. MenzaeneeB — y4€HbIH,

MeAaror U rpakJIaHuH.

57. | JJaGoparopHslii onbIT: B3anmoelicTBre 1 [TncbMeHHBIN
TUIPOKCHUIA IMHKA C pACTBOPAMU KHCIIOT U KOHTPOJIb;
mieaouei

58. | KonTposbsHas pabora Ned 1 1 KontposnbHas

pabora;

59. | DIEeKTPOOTPHULIATEIPHOCTH ATOMOB 1 VeTHBIH
XAMHUYECKHUX DJIEMEHTOB. OT1poc;

60. | KoBanentHnas cs3b. [lonsipaas u 1 VYcTHbil
HETOJIIPHAst KOBAJICHTHBIC CBS3U OIpoc;

61. | Mounnas cBs3b 1 Y CTHEBIN

OT1poc;

62. | BaleHTHOCTE U CTEIIEHh OKUCICHHUSL. 1 IIuceMeHHbIH
[TpaBuna onpeneneHus cTeneHen KOHTPOJIb;
OKHCJIEHHS DJIEMEHTOB

63. | OKHCIUTENHLHO-BOCCTAHOBUTEILHBIE 1 ITuceMeHHBIH
peakiuu (OBP). KOHTPOJIb;

64. | [Ipotieccryl OKUCIIEHUS U BOCCTAHOBIICHUSI. 1 ITnceMeHHBIH

KOHTPOJIb;

65. | OKuCIUTENN U BOCCTAHOBUTEIH. 1 ITnceMeHHBIH

KOHTPOJIb;
66. | O600menue u nosropenue no teme OBP. 1 YcerHbi
OTIpOoC;

67. | O6o0mIeHNE, cUcTeMaTH3aIus 1 Koppekius | 1 VYcrHbIit
3HAHWU ydalIuXxcs 3a KypCXUMHH 8 Kitacca oT1poc;

68. | O6o0meHune, cucTeMaTu3aIys 1 Koppekus | 1 YcTHBIH
3HAHMN ydaluxcs 3a Kypc XUMHUHU 8 Kiacca OTIpOoC;
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9 KJIACC
Ne | Tema ypoka KosnvecTBO 4acos Buapbi,

n/n

dopmbi




KOHTPOJIs

BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHe
padoThI padoThI
1. | Ilepuoamueckuii 3axoH. [lepuoguaeckas 1 YcrHbI
CUCTEMA XMMHUYECKHX 3JIEMEHTOB OI1poc;
J. . Menpaeneena.
2. | Crpoenne aToMOB. 3aKOHOMEPHOCTH B 1 VYcrHbiit
M3MEHEHUHU CBOMCTB XMMHUECKHUX OT1poC;
3JIEMEHTOB NEPBbIX TPEX MEPHUOOB, KaJus,
KaJIbIUsl U X COCTUHEHHUI B COOTBETCTBUU
C TMOJIOKEHUEM DJIEMEHTOB B
MEPUOANYECKON CUCTEME U CTPOCHUEM UX
aTOMOB.
3. | Knaccudukaius u HOMEHKIaTypa 1 YcrHbIi
HEOpPraHUYECKUX BEILECTB (MEXKIyHapo Has oI1poc;
U TPUBUAJIbHAS).
4, | XuMHu4ecKue CBOICTBA BEIIECTB, 1 ITnceMeHHBIH
OTHOCSIIIMXCS K Pa3IMYHBIM KJIaccaM KOHTPOJIb;
HEOPraHUYECKUX COSAMHEHUHN, UX
TeHeTUYEeCKasl CBA3b HEOPraHUYECKUX
BEIIIECTB.
5. | CtpoeHue BemiecTBa: BUJbl XMMUYECKON 1 YcrHbii
CBSI3M U TUIIBI KPUCTAIIIMUYECKUX PELIETOK. OT1poc;
3aBUCHUMOCTh CBOMCTB BEILIECTB OT UX
CTPOEHHUS.
6. | Kmaccudukamms xumMudeckux peakiuii mo |1 YcTHbil
pa3IMYHBIM MMPU3HAKAM OIIpoC;
7. | TennoBoil 3¢ ekt peakuu. 1 YcrHbIi
OT1poc;

8. | CKOpOCTh XUMHUYECKUX PEAKIIHH. 1 VYcTHbIN
OIIpoC;

9. |OBP 1 [MucbmenHbII
KOHTPOJIb;

10. | CymmuocTh mporiecca dnekTponuTinaeckoin | 1 YcTHBIH
JUCCOLIMALINY. OIIpoC;

11. | Iuccomuanus KHCIIOT, OCHOBAHHH U coJleid. | 1 ITncbMeHHBIN

KOHTPOJIb;

12. | CnaOble u cuibHBIC AJIeKTpoauThl. CTenens | 1 VYcerHbii

JYCCOIIHAIINH.

OTIpOC;




13. | Peakuuu MOHHOTO OOMEHa. [InceMeHHBIN
KOHTPOJIb;

14. | 'maponus cosei. YcrHbiii
OT1poc;

15. | II/pNel.Pemenue sxcniepuMeHTaIbHBIX [IpakTrueckas
3a/ad. pabora;

16. | Pemrenue 3ama4 Ha U30BITOK U HELOCTATOK. ITnceMeHHBIH

KOHTPOJIb;

17. | KontponsHaspabora Nel. KonTtposbHas

pabora;

18. | 2. Hemeramnbl 1 UX cOeAMHEHUS. 001Ias YcrHbIi
XapaKTePUCTHKA XUMUYECKUX IJIEMEHTOB OTIpoC;
VIIA-rpynnsl. ['anoreHs.

19. | Xmop VYerubliit

OTIpOC;

20. | X;1opoBOAOPOA:TIOTyYECHUE U YcTHbIH
cBoiicTBa. JIJabopaTOpHBIN OMBIT: OIIpOC;
Pacno3naBanue XJ10pHUI-MOHOB.

21. | Ilpaktuueckas padota: Ne 2. [Toyuenue [IpakTuueckas
COJISTHOM KHMCJIOTBI, U3yYEHUE €€ CBOWCTB. pabora;

22. | OOmmas XxapakTepUCTUKAa XUMUIECKHX YcTHbil
aneMeHToB VIA-rpynmnsl. Cepa u eé OIIpOC;
COEIIMHEHUs

23. | CBoiicTBa HIPUMEHEHUE CEPHI. YcrHbIl

OTIpOC;

24. | CepoBoaopoa.Cynbdhuisl YcTHbIH

OT1poC;
25. | Oxcun cepsl (IV).Ceprucras kuciora. YcrHbil
OTIpOC;

26. | Oxcun ceps (VI).CepHas kucinora. [MucrmMeHHBIH
JlaGopatopHsbie onbITh: OOHapyKeHUE KOHTPOJIb;
cyne(har-uoHOB. B3aumoeiicteue
pa30aBIeHHON CEPHOM KUCIOTHI C IITHKOM.

27. | KontponbHas padoTta Ne2 KonTposnbHas

pabora;

28. | OOrmIas XxapakTepUCTUKA XUMUIECKHX VYcTHbil
aneMeHToB VA-rpynisl. A30t, pochop u OTIpOC;

UX COEOUHEHUS




29. | AMMHaKx. YcTHbil
OI1poc;
30. | Conu ammonusi. JlJabopartopusie onbIThI: 1. [MucbmenHbI
B3aumopeiicTBue cosield aMMOHUS KOHTpOJIb;
C WIENOYBIO.
31. | A3oTHas KucCIoTa [TucbMeHHBbIN
KOHTPOJIb;
32. | Conu a30THOM KHCIIOTHI [MucbmenHbIi
KOHTPOJIb;

33. | ®ochop. Oxcua hocdopa(V). Dochopras YcTHbii
KHCJIOTA U €€ COJIH. OI1poc;

34. | Ilpaktuueckas padora: Ne 3. [Tomydyenune [IpaxTnueckas
aMMuaKa, U3y4eHHue ero CBOUCTB. paborta;

35. | OOm1ast XxapaKTepUCTHKA XUMHYECKUX YcTHbIN
aneMeHToB [VA-Tpynmsl. Yriepon u OIIpOC;
KPEeMHHUHU M UX COCTUHEHUs. AJUTOTPOTIHS
yraepoaa.

36. | XuMHUYecKHe CBOMCTBA YTIIEpoa. [TuceMeHnHbIiM
AncopOuus. KOHTPOJIb;

37. | Okcun yriepona(Il) - yrapHsrii ras. YcTHbI

OT1poc;

38. | Oxcun yriepona(IV) - yrnexucierii ras. [IpakTuyeckas
[Tpaktuueckast pabotaNe 4. [Tonyyenue pabora;
yraekucioro rasa. KauectBenHas peakiius
Ha KapOOHaT-HOH.

39. | YrompHas KHCIOTa U €€ COJIH. YcTHbI
Jlaboparopuslii onbiT: KauecTBeHHas OIIpOC;
peakuus Ha KapOOHaT-HOH.

40. | [Ipaktryeckas pabora: Ne 5. Pemrenue [IpakTnueckas
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME pabora;
«Hemeramibm.

41. | Kpemuuii. Oxcun kpemuns (1V). VYcTHbIH

OT1poC;

42. | KpemuueBas kuciota u ee coiu. CTekIo. VYcTHbIN
[{emeHT. OIIpOC;

43. | KontponbHast pabora Ne3 KonTposnbHas

pabora;

44. | MeTamibl ¥ UX COCTMHEHHUS. VYcerHbii

OTIpOC;




45. | HaxoxeHrne MeTauioB B PUPOJIE U VYcTHEI
CHOCOOBI UX MOTYYCHHUS. OI1poc;

46. | Ctpoenue MeTayuioB. MeTamnyeckast CBS3b VYcTHbI
1 METaJUIMYECKasi KpUCTAILTHYECKas OTIpOC;
pemérka. IIEKTPOXUMUYECKUN sl
HaIPsHKEHUH METaJIOB.

47. | duzndeckue U1 XUMHUECKHE CBOMCTBA [T1ucbMeHHBII
MeTauioB. O0IIMe criocoObl MOTydeHHUs KOHTPOJIb;
MeTaioB. JIabopaTopHble ONBITHI:
3aBUCHUMOCTBH CKOPOCTH PEAKIIMU METaljia C
KHUCJIOTOM OT IPUPOBI METaJIA.

48. | Crnassl. JIJabopaTOpHBIE OIBITHL: YcTHbIHI
O3HakoMJICHHE ¢ 00pa3IlaMu CIIaBOB OTIpOC;
METaJlIOB.

49. | lllemounsie MeTasuibl. ITonoxenue B YcrHbIi
[Tepuoanyueckoil cucTeMe XUMUYECKUX OIIpOC;
anemeHnToB [l. 1. Menaeneesa, ctpoeHue
aroMoB. Haxoxnenue B mpupoe.

50. | ®u3nueckue U XMMUYECKHUE CBOMCTBA (Ha [TuceMeHnHbIiM
MIpUMEpPE HATPUS U KaJIns). KOHTPOJIb;

51. | Okcuapl ¥ THAPOKCHUIBI HATPUS U KA. YcrHbIi

OTIpOC;

52. | [IpumMeHeHHE MEIIOYHBIX METAJIOB H UX YcrHbIi
COEIMHEHUM. OIIpOC;

53. | lllemouHo3eMeNbHBIE METAILIBI MATHUH 1 YcTHBIN
KaJIbIIMM, cTpoeHue aToMOB. [lonoxenue B OTIpOC;
[Tepuonnueckoi cucTeMe XUMHUYECKUX
anemenToB JI. 1. Menpeneena.

Haxoxnenue B mpupo/e.
54. | duznueckre U XUMUYCCKHUE CBOMCTBA. ITucemenHbIH
KOHTpOJIb;

55. | BaxxHelimue coeTMHCHUS Kaablus (OKCH/I, VYcrHbIit
TUAPOKCHI, COJIN). OTIPOC;

56. | JKécTkocTh BOIBI ¥ cIOCOOBI €€ YcrHbII
YCTpaHEHHUS. OTpoc;

57. | Ilpaktuueckue padbotsl: Ne 6. XKEcTtkocTb [IpakTrueckas
BOJIbI I METO/IBI €€ YCTPaHCHHUS. pabora;




58. | Amomunuii. [Tonoxenue B [lepuonnyeckoii | 1 YcrHBIIT
CHUCTEME XUMUYECKUX 3i1eMeHTOB []. M. OIIpOC;
MeHnpeneeBa, CTpOCHHE aTOMA.

Haxoxnaenue B npupoae. JlabopaTopHslii
onbIT: O3HAKOMIICHHE C 00pa3amMu
QTFOMHUHUS U €T0 CIUIaBOB.

59. | ®usnueckue U XUMUYECKUE CBOWCTBA. 1 [MucbmenHbIi
JlaGopaTopHbIii onbIT: AM$OTEpHBIE KOHTPOJIb;
CBOICTBa OKCHA U THAPOKCHIA.

60. | XKeneso. [Tonoxxenue B [leproanueckoit 1 VYcTHEIN
CUCTEME XMMHYECKHX JJIEMEHTOB OI1poc;

. . MenneneeBa, CTpOEHUE aTOMA.
Haxoxnenue B mpupoze.
61. | ®usznueckue U XMMHUYECKHUE CBOMCTBA. 1 [TucbmenHbIi
KOHTPOJIb;
62. | CoenuHeHus xenesa. 1 [MuceMeHHbIi
KOHTPOJIb;

63. | IIpakTuueckas pabotaNe7. Pemenue 1 [IpaxTnueckas
9KCIIEPUMEHTANBHBIX 33/1a4 110 TEME paborta;
«Mertamb».

64. | KoutponbHas padota Ned 1 KontposnbHas

pabora;

65. | HoBbie MaTepHaibl ¥ TEXHOIOTHH. 1 YcTHbil
BemecTBa 1 MaTepuansl B MOBCEAHEBHON OIIpoC;
YKU3HU YeTIoBeKa. XUMHUS U 3[IOPOBBE.

66. | [IpupoaHBIE HCTOYHUKHU YTIIEBOIOPOIOB 1 YcTHbIi
(yroias, mpupoAHbIN Ta3, He(Th), MPOITYKTHI OIpoC;

UX NepepadoTKH, UX POJIb B OBITY U
MPOMBIIIIIICHHOCTH.

67. | OCHOBBI 2KOJIOTHYECKOW TPAMOTHOCTH. 1 VYcTHbIN
XUMHYECKOE 3arpsi3HEHUE OKPY KaroIen OI1poC;
cpensl (IpeenbHO AOMyCTUMAS
koHueHTpanus Bemects — [1J[K). Ponb
XUMHH B PEIICHUH IKOJOTUIYECKHUX TTPOoOIieM

68. | O0o0OIeH e, cucTeMaTH3aIus 1 Koppekius | 1 YCTHBIH
3HAHWW ydaluxcs 3a Kypc XuMmun 9 kiracca OT1poC;
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
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8 KJIACC
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9 KUIACC

Xumus. 9 knacc/Pymsutuc I.E., ®enpaman @.1°., AkimonepHoe obiiectBo «M3aarenscTBo «IIpocBemnieHney;
BBenute cBoil BapuaHr:
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8 KIIACC
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9 KUIACC
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