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IHHOACHUTEJIbBHAA 3AITMCKA

PaGouas mporpamma o xumuw it 00ydaromuxcs 8-9 Ki1accoB cocTaBieHa Ha OCHOBe TpeboBaHwMid K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus,
npeacTaBieHHbIX B DefepanbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe OCHOBHOTO OOIIEro
o0Opa3zoBaHus, ¢ yI€TOM pacnpeeNEHHbBIX 10 KIaccaM MPOBEPsIeMbIX TPeOOBaHHI K Pe3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOMN MPOrpaMMBbl OCHOBHOTO 001Iero 00pa3oBaHus U SIIEMEHTOB COJICPKaHNUS,
MIPEJCTABICHHBIX B Y HUBEPCATHLHOM KOJTU(PHUKATOPE 10 XUMUH, a TAKXKe Ha OCHOBE [IprMepHO# mporpaMmbl
BOCIIMTaHUS 00yJaromuXxcs MPH MOJTyYeHUH OCHOBHOTO 00111ero oopa3zoBanus u ¢ yuérom Konnenmmm
MperojaBaHus yaeOHOTO TpeaMeTa « XUMUsD» B 00pa30BaTelIbHBIX OpraHu3anusx Poccuiickoi
®denepannu, peaausyroluX 0CHOBHbIE 0011e00pa3oBaTenbHble Iporpammel (yTB. Pemennem Komnerun
Munnpocsemenus Poccun, mpotokon ot 03.12.2019 N TTK-4z8H).

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O NTIPEAMETA «XUMUS»

Bxutag yuebHoro npenmera « XuMus» B IOCTH)KEHUE 11eJIell OCHOBHOTO 00111ero 00pa3oBaHus 00yclOBIIEH
BO MHOTOM 3HAUe€HHEM XUMHYECKOU HAyYKH B ITO3HAHUHU 3aKOHOB IIPHUPOABI, B pa3BUTUH IIPOU3BOJUTCIIBHBIX

CHJI 001IEeCTBA U CO3JJaHUH HOBOM 0a3bl MaTepHaIbHOM KYJIbTYPBHI.

XUMHS KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK PacipoCTpaHuiIa CBOE BIMSHUE Ha BCE 001aCTH
YeJI0BEYECKOTrO CYIIECTBOBAHUS, 3a/1ajla HOBOE BUJIEHUE MUPA, CTalla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYphl, HEOOXOJUMBIM YCIOBUEM KU3HU OOIIECTBA: 3HAHUE XUMHH CITY)KHUT OCHOBOM JIJIst
(dhopMHUpOBaHMSI MUPOBO33PEHHUS YeJIOBEKA, €ro MPeACTaBICHUI 0 MaTepruaIbHOM €MHCTBE MUPA; BAXKHYIO
poJib UrparoT hopMUpyeMble XUMHEH MPEACTAaBICHHS O B3aUMOIIPEBPALICHUSIX SHEPTHH U 00 BOJIIOLUN
BEIIECTB B MPUPO/JIC; COBPEMEHHAs! XUMUS HalpaBjieHa Ha peleHre riIo0albHbIX TPOoOIeM YCTOMUNBOTO
Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM, SHEPTETHUCCKOM, MTUIIIEBOM U AKOJIOTHIECKON 0€30MMacHOCTH, MPooIeM
3/IpaBOOXpPaHEHHUSI.

B ycnoBusx Bo3pacTraroniero 3Ha4eHuss XUMHUH B )KU3HU OOIIECTBA CYILIECTBEHHO MOBBICUIIACH POJIb
XUMHUYECKOT0 0Opa3oBaHus. B miaHe colnpianu3anuy OHO SIBJISIETCS OJHUM U3 YCIOBHM (popMHpoBaHUs
MHTEJJIEKTA JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEeHHOMY YelIOBEKY XUMUYECKHe 3HAaHUSI HEOOX0AUMBI 17151 IPUOOpETeHHsI 00IEKYIbTYPHOTO
YPOBHS, TIO3BOJIAIOLIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOIO0Opa3HOM
KU3HU OOIIIECTBA, U1 OCO3HAHUS BaXKHOCTU Pa3yMHOTO OTHOIIICHUS K CBOEMY 3[I0POBBIO U 3I0POBBIO
JPYTUX, K OKpYXaroIIel MpupoaHON cpefie, IUisi FPaMOTHOTO MOBEACHUS IPU UCTIOIB30BAHUU PA3TUUYHBIX
MaTepHUaIoB U XMMHUYECKUX BEIIECTB B MOBCEAHEBHOM KU3HMU.

XUMHUYeCKoe O6pa3OBaHI/IC B OCHOBHOM IIIKOJIE SIBJIIETCA 0a30BBLIM 10 OTHOIIEHHIO K CHCTEME 061].161"0
XHUMHNYCCKOI'O O6pa3OBaHI/I$I. HOBTOMy Ha COOTBCTCTBYIOIICM €EMY YPOBHE OHO PCAJIM3YCT IMMPUCYIIUC O6H_I€My
XUMHUYCCKOMY 06pa30BaHI/IIO KIITFOUCBLIC ICHHOCTH, KOTOPBIC OTPAKAIOT TOCYAAapCTBCHHBIC, 06I_HCCTB€‘HHI:>IG n
HHAWBUAYAJIbHBIC HOTpe6HOCTI/I. OTUM ONpCALCIIAACTCA CYITHOCTD O6H.ICI>1 CTpaTerun 06yquI/151, BOCIIMTAaHHUA U
pPa3sBUTUA o6yqa10mnxc;l cpeacrBaMu yqe6Horo npeamMeTa «XHUMHUA».

N3ydenue mpeamera: 1) crmocoOCTBYeT peain3aii BO3MOKHOCTEH [Tl CAMOPa3BUTHS M (POPMHUPOBAHUSI
KYJbTYPBI JTJMYHOCTH, €€ 001Iel 1 (YHKIIMOHATBHOW I'PaMOTHOCTH; 2) BHOCHUT BKJIaJ B (JOPMUPOBAHUE
MBIIIUIEHUS] U TBOPUECKUX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB UX CAMOCTOSITEIbHON yueOHOM
NeATeNbHOCTH, SKCTIEPUMEHTAIIBHBIX U HCCIIE0BATENILCKUX YMEHUH, HEOOX0AMMBIX KaK B MOBCETHEBHOM
KHU3HH, TaK ¥ B IPOPECCUOHATILHOM 1eSTENFHOCTH; 3) 3HAKOMUT €O CNEeUU(UKON HAyYHOTO MBIIIICHUS,
3aKJIaJbIBAET OCHOBBI LIEJIOCTHOIO B3IJIsAa HA €IMHCTBO IIPUPO/IbI U YEIOBEKA, ABJISETCS OTBETCTBEHHBIM



3TarnoM B (GOPMHUPOBAHHUU €CTECTBCHHO-HAYYHOU TPAMOTHOCTH MOJIPOCTKOB; 4) CIIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HEHHOCTHOI'O OTHOIICHU K CCTCCTBCHHO-HAYUYHBIM 3HAHUAM, K IPUPOAC, K YCIIOBCKY,
BHOCHT CBOH BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHKE IIKOIHHUKOB.

Haspannple HampaBieHUs B 00yYCHUH XUMHUH 00SCIICUUBAIOTCS CIICIU(PUKON CONepKAHUS TPEIMETA,
KOTOpBIﬁ ABJICTCA NCAArOrn4CCKu aJaliTUPOBAHHBIM OTPAaKCHUEM 6a301301?1 HAayKU XMMHUHU Ha OHpeI[eJIéHHOM
ararie €€ pa3BUTHS.

Kypc xuMun 0CHOBHOM IIKOJIBI OPUEHTUPOBAH HA OCBOEHUE 00YUAIOIIMMUCS OCHOB HEOPTaHHUYECKOM

XHUMHHU U HCKOTOPBIX MOHSATHH U CBGI[GHI/Iﬁ 00 OTACIBbHBIX 00BeKTax 0pFaHI/I‘IeCKOI71 XUMHU.

CrpykTypa coznepxanus npeaMera chopMupoBaHa Ha OCHOBE CHCTEMHOTO TOAX0/a K €T0 U3yUIEHHUIO.
ConepmaHI/Ie CKJIaAbIBACTCA U3 CUCTEMBbI TOHATHI 0 XUMHUYECKOM DJIEMEHTE B BEIICCTBE U CUCTEMBbI MOHSATHH
0 XUMH4YECKOH peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO MPHUHIIUITY [1OCIIEI0BATENILHOTO
Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX MPEICTABICHUI Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHHMS KaK OCHOBBI BCETO €CTeCTBO3HaHus, ypoBHs [lepnoaunueckoro 3akona /. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHAa XMMHUH, YIYCHHA O CTPOCHUU aTOMa 1 XUMHYECKOH CBA31, HpeI[CTaBJ'IeHI/II\/’I 00
IEKTPOIUTUYECKOM TUCCOLMALIMY BEIECTB B pacTBOpax. TeopeTnueckue 3HaHUs paccMaTpUBaIOTCs Ha
OCHOBE SMITMPUYECKH MOJIyYEHHBIX 1 OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEA0BATEIBHO OT OJIHOTO
YPOBHS K JIpYTOMY, BBITIOJIHSAA (QYHKIIMN OOBSICHEHUS U TPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS U

BO3MOJKHOCTEH MPAKTUYCCKOIr0 IPUMCHCHUS U IMOJTYUYCHUSA N3YyIa€MbIX BCUICCTB.

Takas opranu3zanus coaepaHusi Kypca criocoOCTBYeT MpeACTaBIECHUI0 XUMHUECKON COCTaBISIOUIECH
Hay4YHOM KapTHHBI MUpa B JIOTUKE €€ CUCTEMHOM Mpupobl. TeM caMbIM 00ecrieunBaeTcs BO3MOKHOCTh
(dhopMupoBaHUs Y 00y4aIOIIUXCs IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO M METOJaM MO3HAHUS B
Hayke. BaxHO Takxke 3aMEeTHTb, 4YTO OCBOEHHE COACP KAHUS Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAaHUH U3
paHee U3y4eHHBIX KypcoB: «Okpyxaromuid Mupy, «buosorus. 5—7 kimacce» u «Pusuka. 7 Kiaacey.

HOEJIN U3YYEHUA YYEBHOI'O ITPEJIMETA «XUMMUSD»

K HanpaBneHuio nepBOCTENIEHHON 3HAUUMOCTH IIPU peaan3auu 00pa3oBaTeabHbIX QYHKIUN IpeaMeTa
«XUMHUSD» TPAAUIIMOHHO OTHOCAT (POpMUpOBaHKE 3HAHUN OCHOB XMMHUYECKOIN HAyKU Kak 00J1acTh
COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKON JESITEIHOCTH YeJIOBEKa M KaK OJTHOTO U3 KOMIOHEHTOB
MHPOBOM KyJIbTYpHL. 3a/1a4ya MpeAMeTa COCTOUT B POPMUPOBAHUN CUCTEMbI XUMUYECKIX 3HAHUNA —
BOKHEHIINX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUI, JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHUYECKOTO XapaKTepa, sA3bIka HAyKH, 3HAHUW O HayYHBIX METOJIaX U3yYCHUS BEIIECTB U
XMUMHUYECKUX PEaKlUi, a Takke B (GOPMHUPOBAHUU U PA3BUTHH YMEHUN U CIIOCOOOB JESTENLHOCTH,
CBSI3aHHBIX C TUIAHUPOBAaHKEM, HAOIIOICHUEM U MPOBEACHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOMI0ICHUEM
MpaBUJI O€30MaCHOTO OOpPAIEHHS C BEIIECTBAMU B IIOBCETHEBHOM JKU3HH.

Hapsiny ¢ 3TuM 1ienu u3ydeHus npeaMera B IporpaMMe YTOUHEHbl U CKOPPEKTUPOBAHbI ¢ Y4ETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HANIPABJIEHHOCTh OOYYEHMs Ha pa3BUTUE M CaMOpa3BUTHE JIMYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIeKTa U 0011ell KynbTypbl. OOydeHne yMEHHUIO YUUTBHCS M NPOJI0JIKaTh CBOE 0Opa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOW U3 BakKHEHIINX (QYHKIUN y4eOHBIX MPEIMETOB.

B cBs3u ¢ aTuM IIpUu U3YYCHUU IIPpECIMETA B OCHOBHOM IIIKOJIE JAOMUHUPYIOIICC 3HAYCHHUC HpI/IO6peJ'II/I TaKHue

OCIn, Kak:

— q)OpMI/IpOBaHI/IC HUHTCJUICKTYAaJIbHO paBBHTOﬁ JIMYHOCTH, TOTOBOM K CaM006p8.30BaHI/IIO,
COTPYAHHUYCCTBY, CAMOCTOATCIIbHOMY IIPUHATUIO pemeHI/Iﬁ, CIIOCOOHOM aZlalITUPOBATLCA K 6BICTp0
MCHAIOIIKUMCH YCIIOBHUAM KU3HHU,



i HaHpaBHeHHOCTB O6y‘-IeHI/I$I Ha CUCTECMATHUYCCKOC HpI/IOGH_[eHI/Ie yqaumxcsl K CaMOCTOﬂTeHBHOﬁ
HO3HaBaTeJ’IbHOfI ACATCIBbHOCTH, Hay‘-IHLIM MECTOJaM IIO3HaHUA, q)OpMI/IpyTOH_[I/IM MOTHUBaIIUO U pa3BI/ITI/IC
CIIOCOOHOCTEH K XHMUU,

— olecrieueHne yCIoBUH, CIIOCOOCTBYIOIMIUX MPUOOPETCHHUIO 00YJIAIOIIMMICS OIBITa PA3HOOOPA3HOM

ACATCIBHOCTH, ITIO3HAHWA U CaMOIIO3HAaHUA, KIIFOYCBBIX HABBIKOB (KIIIOLIGBBIX KOMHGTGHHHﬁ), HUMCIOIIIUX

YHUBCPCAJIbHOC 3HAYCHUE JIA Pa3JINYHBIX BUJOB ACATCIIbHOCTH,

— (dopmupoBaHue YMEHHI OOBSICHITH U OIICHUBATH SBJICHUS OKPY)KAIOIIETO MUPa Ha OCHOBAHUHU
3HAHUM U OTBITA, TOJTYYEHHBIX [TPU U3YYECHUU XUMUH;

— (dopmupoBanue y 00yJarommXxcsi TYMaHUCTHYCCKUX OTHOIIICHUH, TOHUMAaHUS [ICHHOCTH
XUMUYECKUX 3HAHUM TSI BHIPAOOTKH SKOJOTUUYECKHU 11€TIECO00Pa3HOTO TIOBEICHUS B OBITY U TPYJI0BOM
JESITETFHOCTH B IIEJIIX COXPAHEHHUSI CBOETO 3/I0POBBS M OKPYKAIOIIEH TPUPOTHOM CPEIbI;

— pa3BUTHE MOTHBALIMU K OOY4EHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO HA OCHOBE

YCBOEHHMSI 00I11€YesIOBEYECKUX [IEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IIpoduis u
HaIpPaBJIEHHOCTH JaJIbHENUIIETr0 00y4eHHUsI.

MECTO YYEBHOI'O ITIPEJIMETA «XUMUS» B YHEBHOM IIVTAHE

B cucteme o6miero oOpazoBanus « XuMus» npu3HaHa 00s13aTeIbHBIM YUeOHBIM MTPEIMETOM, KOTOPHIiH
BXOJHT B COCTaB MpeaMeTHOM o0mactu «EcTecTBeHHO-HAaydHbIE TTPEIMETHI».

VY4eOHbIM IJIaHOM Ha €€ u3ydeHne oTBe/ieHO 136 yueOHbIX 4acoB — 1O 2 4. B HeJenio B 8 1 9 kimaccax
COOTBETCTBEHHO.



COJAEPKAHME YYEBHOI'O ITIPEJIMETA

8 KIIACC

IlepBoHaYa/bHBbIE XMUMHYECKHE OHATHSA

[Ipenmer xumuu. Pose xuMuu B )Ku3HU desioBeka. Tena u BemecTsa. PU3nyeckue CBOMCTBA BELIECTB.
ArperaTHoe cocTosiHue BeliecTB. [IoHsATHE 0 METO/IaX MO3HAHMS B XUMUH. XUMHS B cCUCTEME HayK. YucTeie
BemiecTBa 1 cMecu. CriocoObl pa3iesieHrs CMECEH.

ATOMBI U MOJIEKYJBI. XMMHUYECKHE dJIeMEHTbI. CUMBOJIBI XUMUYECKUX JIeMEHTOB. [IpocThie U clI0XKHbIE
BelIeCcTBa. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumnaeckas Gopmyna. BaleHTHOCTh aTOMOB XUMHYECKUX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA COCTAaBa
BeniectB. OTHOCHTENNbHAS aTOMHAsE Macca. OTHOCHUTENIbHAS MOJIEKYIIsipHasi Macca. MaccoBast 10J1st
XAMHYECKOTO DJIEMEHTA B COETMHEHHH.

du3nyuecKkue U XMMUYECKHE SBJICHUA. XUMUYECKask peakius U e€ Ipru3Haku. 3aKOH COXpAaHEHHS MacCChI
BelIecTB. XUMUYeCKre ypaBHeHus. Kitaccuukanus XuMUIeCKUX Peakuii (COeAMHEHMS, Pa3lIOKEHHS,
3aMernieHus, 0OMeHa).

XUMHUYECKUI KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUUYECKOU MOCYA0H, ¢ MpaBUiiaMu pabOThl B 1a00OpaTOPUH U
npuéMamMu o0pameHus ¢ JJabopaTopHBIM 000PYIOBaHUEM; U3YUEHHE U OTMCaHne (PU3NIECKUX CBOICTB
00pa3110B HEOPraHMYECKUX BEUIECTB; HaOMoieHue (pu3nueckux (MIaBjIeHne BOCKa, TasHUE JIba, paCTUpaHue
caxapa B CTYIIKe, KHIIEHUE W KOHJICHCAIUS BOJb) I XUMHUYECKUX (TOPEHHUE CBEYH, IIPOKATUBAHIE METHOM
MIPOBOJIOKH, B3aUMOJIEMCTBHE MeJla C KHCIIOTOM) sIBIIEHUH, HAOII0IEHNE U ONMCAaHUE MPU3HAKOB MTPOTEKAHUS
XAMUYECKHUX PEaKIuii (pa3iosKeHne caxapa, B3auMOJICHCTBHAE CEPHOM KUCIIOTHI C XJIOPHIOM Oapus,
pasnoxxenue runpokcuaa meau(ll) mpu HarpeBanuu, B3auMoIeicTBHE kele3a ¢ pacTBopoM cosi Menu(1l));
M3y4YeHHUE CIIOCOO0B pa3iesieHnus cMecel (C TOMOIbI0 MarauTa, GUIbLTPOBAHKE, BhITIapUBaHUE,
TUCTUIUISILMS, XpoMaTorpadusi), IpoBeIeHUE OUUCTKY MOBAPEHHOM COJIM; HAOIOIEHUE U ONTUCAHKE
Pe3yJbTaTOB MPOBEACHHUSI OIBbITA, MILTIOCTPUPYIOLIEr0 3aKOH COXPAHEHUS MACChl; CO3/JaHie MOJeei
MOJIEKYI (IITapOCTEeP)KHEBBIX).

BaxuHeiinue npeacTaBuTe M HEOPraHUYeCKUX BellecTB

Bosnyx — cmecs razos. Coctas Bo3ayxa. Kucinopox — aneMeHT u nnpocroe Bemectso. Haxoxnenue
KHCJIOpOJa B Ipupoe, huzndeckue 1 XuMHUYeckue cBoiicTBa (peakiuu ropenus). Oxcuapl. [Ipumenenue
kucnopoaa. CrnocoObl NOTy4EHUS KUCI0pO/ia B 1a00paTOpUU U IPOMBIIIIIEHHOCTH. KpyroBopoT kucioposa B
npupoje. O30H — alIoTpOonHAas MOAU(DUKALMS KUCIOPOA.

TennoBoit 3¢ pexT XMMHUECKON peakuu, TEPMOXUMHUYECKHE YPaBHEHHUS, K30~ U SHIOTEpPMUYECKUE
peakuuu. TomIuBO: yrojib U MeTaH. 3arpsi3HEHNE BO3/1yXa, YCUIIEHUE TApHUKOBOTO 3¢ (deKTa, papylieHue
030HOBOTO CJIOSI.

Bogpopoa — snemeHT u mpoctoe BeuiectBo. HaxoxkaeHue Bogopoa B Ipupoae, PU3NUECKUe U XUMHUECKUE
CBOICTBA, IPUMEHEHHE, CIIOCOOBI NoTydeHus. KucnoTsl u comu.

Komnuecto BemectBa. Moinb. MossipHast Macca. 3akoH ABoraapo. MossipHblii 00bEM razoB. Pacuérsl no
XMUMHUYECKUM YPaBHEHHUSM.

®dusnueckue cBocTBa BOAbL. Bona kak pactBoputeins. PactBopbl. HachlleHHBIE 1 HEHACBIIICHHBIE
pacTBOpBL. PacTBOPUMOCTS BeleCTB B BOAE.MaccoBas 10JIs BELIECTBA B pacTBOPE. XUMHUUECKHUE CBONCTBA
BoJbl. OCHOBaHUs. Poib pacTBOPOB B IPUPOJE U B )KU3HU UelnoBeKka. KpyroBopoT Bopbl B IpUpPOE.
3arpsi3HeHHe NpUPOIHBIX BOJ. OXpaHa M OYUCTKA IPUPOIHBIX BOJI.

Knaccugukanus Heoprannyeckux coeannennit. Oxcupl. Kinaccudukaryst okcuaoB: coneodpasyromniie
(OcHOBHBIE, KUCIIOTHBIE, aM(pOTepHBIE) U HecolieoOpazyronue. HomeHnknaTypa okcuI0B (MeXIyHapoHast U
TpuBHaIbHASA). PU3NUECKUE U XUMUYECKHUE CBOWCTBA OKCUAOB. [loyueHne oKCHIoB.

OcnoBanus. Knaccugukaiiyst ocHoBaHMHN: IENOYM U HEpacTBOpUMbIe OcHOBaHMs. HomeHkmaTypa



OCHOBaHUH (MEXIyHapoaHasl U TpUBHaJIbHAs ). PU3NYECKUE U XUMHUECKNE CBOMCTBA OCHOBAHUH.
[Tosmyuenne ocHOBaHUM.

Kucnotsl. Knmaccudukanus kuciaot. HomeHknaTypa KucioT (MexXIyHapoaHas U TPUBHAIIBHAS).
DuU3NYECKUE U XUMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTn MetaiuioB H. H. bekerosa. [Tonyuenne
KHCIIOT.

Comnu. Homenknarypa coseit (MexayHapoHasi U TpuBuaibHast). DU3ndyeckrue 1 XMMUUECKHE CBOMCTBA
conei. [lonyuenue cosen.

I'enernueckas cBsI3b MEXK/Yy KJIacCaMU HEOPraHUYECKUX COCTUHEHUM.

XUMUYECKUH SKCIIEPUMEHT: KaU€CTBEHHOE OIPE/ICIICHUE COAECPKAHUSI KICIOPOia B BO3IyX€; IOJIyYEHHE,
coOupaHue, paclio3HABAHUE U U3yYCHHUE CBOMCTB KUCIIOPO/1a; HAOIIOICHNE B3aUMOICHCTBHS BEIIECTB C
KHCJIOPOJOM H YCIOBHS BO3HUKHOBEHUS M MPEKpaIleHus: ropeHws (Toxkapa); 03HaKOMJICHHE ¢ 00pa3iaMu
OKCHJIOB U ONMCAaHUE UX CBOICTB; MOIydYeHue, COOMpaHue, paclio3HaBaHUE U U3Y4E€HHUE CBOMCTB BOJIOPO/Ia
(ropenue); B3auMoaericTBre Bogopoaa ¢ okcuaoM mean(Il) (Bo3MokHO KCIOJIb30BaHNE BUEOMATEPHUATIOB);
HaboIeHNe 00pa3IoB BELIECTB KOJINYECTBOM | MOJIb; HCCIIEI0BaHNE 0OCOOEHHOCTEH pacTBOPEHUS BELLIECTB
C Pa3INYHOM PACTBOPUMOCTHIO; MPUTOTOBIIEHHE PACTBOPOB C ONMPENEIEHHON MAaCCOBOM JT0JIEH
PacTBOPEHHOTO BEIIECTBA; B3aUMOACHCTBHE BOIbI C METAJUIaMHU (HaTpUEM U KaJibLiieM) (BO3MOKHO
HCI0JIb30BAHNE BUIEOMATEPHUAJIOB); OTPEIeNIEHHE PAaCTBOPOB KUCIIOT U LIEJI0YeH ¢ MOMOIIbI0 HHAUKATOPOB;
UCCleI0OBaHUE 00pa3lioB HEOPraHUUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB; HAOMIOeHIE U3MEHEHHS OKPacK!
MHMKATOPOB B pacTBOPAxX KUCIOT U HIesioueil; u3yueHue Bzaumoaenctsus okcuaa meau(Il) ¢ pacrsopom
CEPHOU KUCIIOTHI, KUCJIOT ¢ METAJUIAMH, PEAKIINM HEUTPAIU3alNH; I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHHI,
BBITECHEHHE OJIHOTO METaJuIa IPYTrUM U3 pacTBOPA COJIU; pPELIeHHE IKCIIEPUMEHTAIbHBIX 33a4 110 TeMe
«BaxHeiue Ki1accbl HEOPraHMYECKUX COCAUHEHUI.

IMepuonuyeckuii 3akoH u llepuoanyeckas cucreMa xumudeckux 1eMenToB /. U. MenjaeseeBa.
Crtpoenue aToMoB. XuUMHYeCKasl ¢BsA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIUH

[TepBbie MOMBITKH KIaCCHU(UKAIIMN XUMHUYECKUX 371eMeHTOB. [IoHATHE O Tpynmax CXOAHBIX 3JIEMEHTOB
(1IeovYHbBIC U MICIIOYHO3EMETBHBIC METAJIIBI, TAJIOTCHBI, MHEPTHBIC T'a3bl). DIEMEHTHI, KOTOPbIE 00pa3yioT
amdoTepHbIC OKCHJIBI M THIPOKCHUJIBI.

[Tepuonnueckuii 3akoH. [leprnoanueckas cucteMa xumuueckux anemenToB J[. 1. Menpaeneesa.
KopoTkonepuoanas u gmuaHoneproiHas Gopmsel [lepruoandeckoit cucTeMbl XMMHYECKHUX JIEMEHTOB /.
N. MenneneeBa. [leproas u rpymmbl. @u3ndeckuii CMBIC MOPSIKOBOIO HOMEpa, HOMEPOB IIEpHoaa 1
TPYIIIBI 3JIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI04eK
aTomoB niepBbIx 20 XxuMuueckux nemeHToB Ileproanyeckoit cucremsr [, 1. MeHnneneeBa. XapakTepucTHKa
XUMHUYECKOTO AJIEMEHTA TI0 ero mojoxkeHuro B [lepuoaudeckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMHUUYECKHUX AJIEMEHTOB, METAIUNIMYECKUX U
HEMETAJUIMYECKUX CBOICTB MO Ipynnam u nepuojam. 3uauenue [lepuoanueckoro 3akona u [lepuoauueckoit
CUCTEMBbI XUMHUYECKHX JIEMEHTOB JUIsl pa3BUTHUS HAyKu U npakTuku. [. 1. MenneneeB — y4€Hblil u
IpaXKJaHWH.

Xumunyeckas cBs3b. KoBaneHTHast (OIspHAs U HEMOJSPHAS) CBSI3b. DIIEKTPOOTPULIATETHHOCTh
XUMHYECKUX 3JIeMeHTOB. MMoHHas CBS3E.

Crenenb okucneHusa. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakinu. [Iporiecchl okucienns u
BoccTaHoBIeHUA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH IKCIEPUMEHT: U3ydeHUE 00Pa3I0B BEIIECTB METAIJIOB U HEMETAIIJIOB; B3aUMO/ICHCTBUE
TUAPOKCHU/IA IIMHKA C PACTBOPAMHU KHUCIIOT U LIEJIOUEH; TPOBEACHHUE OIBITOB, MWILTIOCTPUPYIOLIUX TPUMEPDI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOpEeHHEe, pEaKIIuu Pa3IoKeHUs, COSTUHECHHS).

MexnpeamerHble CBA3H



Peanu3zanus MeXNpeaAMETHBIX CBSI3€H NPU U3YUYEHUU XUMUHU B 8 KJIACCE OCYILLECTBIISIETCS UEPE3
HUCITOJIB30BaAHUEC KaK OGH.[I/IX C€CTCCTBCHHO-HAYYHBIX HOHSITI/II>'I, TaK U HOHSITI/If/'I, ABJIAOHIUXCSA CUCTCMHBIMU JI51
OTJICTBHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBeHHO-HAYYHBIC MTOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIN3, CHHTE3,
KIIacCU(UKaIus, TEPUOANIHOCTD, HAOIIOCHHE, SKCIIEPUMEHT, MOJISTTHPOBAHUE, U3MEPEHUE, MOJICITD,
SIBJICHUE.

®du3uKa: MaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIbI, paIMUOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPUUYECKHI 3apsij1, BEMIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, ras,
(u3HUYecKre BeTMYNHBI, SMHUIIBI H3MEPEHHUS, KOCMOC, TUIAHETHI, 3BE31161, COJTHIIE.

buonorus: porocunres, aprxanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TIOPO/IBI, TIOJIE3HBIC HCKOMIAEMbIE, TOTUIHBO,
BOJTHBIE PECYPCHI.

9 KUIACC
BemecTtBo u xuMuueckasi peakums

[Tepuoauueckuii 3axoH. Ilepuoanueckas cucrema xumuueckux anementoB Jl. . Menneneesa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaIHs,
KaJIbIUS U UX COCTMHEHUI B COOTBETCTBUHM C MOJIOKEHHUEM AJIEMEHTOB B [lepuoandeckoii cucreme u
CTPOEHUEM MX AaTOMOB.

Crpoenue BeniecTna: BUAbl XUMAYECKOU CBSA3U. THITbI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWMCTB
BEIIECTBA OT TUIIA KPUCTAJUTMYECKOW PEIIETKU Y BUJIa XUMHYECKON CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB (MEXKIyHAPOIHAS U TPUBUATIbHAS).
XHUMHUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIUXCS K Pa3JIMYHbIM KJIacCaM HEOPTaHUYECKUX COCIMHEHUH,
FEHETHYECKas CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKUX PEaKIIuid 10 Pa3IMYHbIM IpU3HAKaM (110 YHCITy U COCTaBY YYaCTBYIOIINX B
pEeaKIMK BEIIECTB, M0 TeTIOBOMY dM(DEKTY, 110 U3MEHEHUIO CTECTICHEH OKUCICHNS XUMUYECKHUX JJIEMEHTOB,
110 0OpaTUMOCTH, 110 YYACTHIO KaTaIM3aTopa). DK30- U SHIOTEPMHUIECCKUE PEAKIIUN, TEPMOXUMUYECKUE
YpaBHECHHUS.

[TonsaTre o ckopocTn XuMHUUYeCKor peakiuu. [lonsTre 06 0OpaTUMBIX B HEOOPATHMBIX XUMHUYECKUX
peakuusx. [[oHsATHE O TOMOTEHHBIX U T€TEPOTreHHBIX peakusax. [ToHaTHe 0 XUMUYECKOM paBHOBECHU.
@DaKTOPbl, BIUSIOUIME HA CKOPOCTh XUMUUYECKON PEaKLMK U TOJIOKEHHE XUMHUUYECKOTO PAaBHOBECHS.

OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, SJICKTPOHHBIA OaJIaHC OKUCIIMTEIHLHO-BOCCTAHOBUTEILHOM
peakuuu. CocTaBlieHUE YpaBHEHU OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI C UCIIOJIb30BAHUEM METO/1a
ANIEKTPOHHOTO OajaHca.

Teopust 37EKTPOTUTUUECKON AUCCOIUALIMU. DIECKTPOIUTHI U HE- AIEKTPOJIUTHI. KaTHOHbBI, aHHOHBI.
MexaHu3M AUCCOIMALMK BEUIECTB C PA3IMYHBIMU BUIAMHU XUMUUYECKOH CBs3U. CTENEeHb AUCCOIUALIUU.
CunbHbIe U cllabble YIEKTPOIUTHI.

Peakunu nonHoro oOMeHa. Y ciaoBHs MPOTEKaHUS PEaKIMii HOHHOTO 0OMEHa, MOJIHbBIE H COKpalEHHBIE
HMOHHBIE ypaBHEHHS peakinii. CBONWCTBa KUCIOT, OCHOBaHH U COJIEH B CBETE MpeICTaBICHHH 00
ANEKTPOJUTUYECKOU Aucconani. KauecTtBeHHble peakiiny Ha HOHBL. [loHsATHE O THApOIM3E COMel.

XUMHUYECKUH IKCIEPUMEHT: O3HAKOMIIEHHE C MOJIEISIMU KPUCTAINIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEII[ECTB — METAJUIOB U HEMETAJUIOB (TpaduTa U alMasa), CI0KHBIX BEIIECTB (XJIOPHa HATPHS);
HCCIIeIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKkIiuu OT BO3JCHCTBUS Pa3INYHbIX (PaKTOPOB;
HCCIIEI0BAHUE AIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, MPOLIECCa TUCCOLMALIUN KUCIIOT, IIEJI0YEN U COJIEN
(BO3MOXHO MCMOJB30BAHUE BUACOMATEPUATIOB); MPOBEJICHUE OMBITOB, WUTFOCTPUPYIOIINX TPU3HAKU
MIPOTEKAHUS PEAKIINii MIOHHOTO 0OMeHa (00pa3oBaHKe 0cajKa, BhIJENIEHUE ra3a, 00pa30BaHUE BOJIbI); OIBITOB,



WJUTIOCTPUPYIOIINX IIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (TOpeHne, peakliiy pa3iokKeHUs,
COEJIMHEHUS ); pacllO3HaBaHUE HEOPraHMUECKUX BEIIECTB C IOMOIIbI0 KAUECTBEHHBIX PEAKIUI HA HOHBI;
pelieHne SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTanabl 1 UX cCOeTUHEHHUS

OOm1ast xapakTepuCcTUKa TajgoreHoB. OcoOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIICHUSI.
Crpoenne u Gpu3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIOTEHOB. XMMHUYECKHE CBOMCTBA HA ITPUMEpPE
xJiopa (B3aMMOJENCTBHE ¢ METAJIIaMU, HEMETaJlIIaMH, Lies04aMu). XiiopoBoaopoa. CosiHast KUCIIOTa,
XMMHMUYECKUE CBOMCTBA, MOJIy4eHUE, MpuMeHeHue. JlelficTBre X10pa U XJIOPOBOAOPOia Ha OpraHu3M
YenoBeKa. BaxkHelme XJI0puabl U X HAXOXKACHUE B IPHPO/IE.

O6mas xapakrepuctuka nemMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUSI AaTOMOB, XapaKTEPHBIEC CTEIIEHU
OKHCJICHHUS.

CrpoeHue u ¢pu3nyeckre cBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAa U Cepbl. AJNTOTPOIHbIE MOIU(UKALIUN
KHCIIOpO/1a U cepbl. XUMUYECKHUE CBOMCTBa cepbl. CepoBOIOPO, CTPOEHHUE, (PU3NUECKHE U XUMUYECKUE
cBoiicTBa. OKCH/IBI cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIoTa, (U3nYecKue u
XMUMHMUYECKHE CBOMCTBA (001I1e KaK MPeICTaBUTENS Kilacca KUCIIOT U crienupuieckue). XuMUYecKHue
peaxiuu, Jiexalire B OCHOBE IPOMBIIIUIEHHOTO crioco0a noiydeHust cepHoit kucioTsl. [Ipumenenue. Conu
CEpHOM KUCIJIOTHI, KaUeCTBEHHAsl peakius Ha cynb(ar-uoH. HaxoxaeHue cepsl U €€ COeJMHEHH B IPUPOIE.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeibl COEMHEHUSIMU Cephl (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE
BO3/IyXa M BOJIOEMOB), CIOCOOBI €T0 TIPEIOTBPAIIICHHS.

OO6mrast xapakTepucTuka neMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTEIICHH
OKHUCJICHHUS.

A30T, pacpocTpaHeHue B Ipupoe, pusndeckue 1 Xumudeckre cBoicTBa. KpyroBopot azora B mpupo/ie.
AmMuak, ero pu3nyeckue U XMMHUYECKHEe CBOMCTBA, oJydeHne U npuMenenue. Cosin aMMOHUS, UX
(dbuznueckue U XuMHUYeCKHe CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha HOHbI aMMOHUS. A30THas
KHCJI0Ta, e€ NoJydeHue, (pru3ndeckue u XuMudeckre cBoMcTBa (001Iue Kak MpeACcTaBUTENS Kilacca KUCIOT U
cnenuduueckue). McnonpzoBaHue HUTPATOB U COJIEH aMMOHHUS B KA4€CTBE MUHEPAIbHBIX yI0OpEHHUIA.
XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpellbl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JOXK AU, 3arps3HeHNE
BO3]lyXa, IOYBBI U BOJIOEMOB).

docdop, amorpornHbie Mmoaudukanuu Gochopa, puznyeckue U XUMUIECKUE CBOMCTBA. OKCHT
docdhopa(V) u pochopHas kucinoTa, GU3nIecKre 1 XUMAYECKUE CBOMCTBA, ToJrydeHue. Vcrnonp3oBanue
¢docdaToB B KaueCTBE MUHEPAIBbHBIX YI0OpEHUN.

O6mas xapaktepuctuka 3neMeHToB [VA-rpynmnbel. OcoOeHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTEIICHH
OKHUCJICHUS.

VYrnepon, amoTponHbie MoAU(UKALIMY, PacIPOCTPAHEHUE B IPUPOIC, GU3UYECKUE U XUMUYECKHE
cBoiicTBa. Axcopbuus. Kpyrosoport yriepona B npupoje. OKcusl yriepoja, ux Gu3nieckue 1 XUMHYECKUe
CBOICTBA, eiicTBUE HA XKHUBbIE OPTraHU3MBbI, IOJYyYeHHE U TPUMEHEHHE. DKOJIOTH4YecKre MpoOIeMbl,
CBsi3aHHBIE ¢ OKcUJOM yriepoaa(IV); runoresa rino6anbHOTO MOTEIICHUS KIMMATa; HapHUKOBBIN 3 EKT.
VYronbHas KUCIO0Ta U €€ cou, UX (pu3nyYeckre U XMMHYECKHe CBOMCTBA, MMOJTydeHrEe U TPUMEHEHHE.
KavecTBeHHast peakiys Ha KapOOHAT-HOHBI. Mcnoabp30BaHne KapOOHATOB B OBITY, MEAULIMHE,
MIPOMBIIIJIEHHOCTH U CETIbCKOM XO3SHCTBE.

[lepBoHayvanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIUHEHUAX yriepoaa (MeTaH, 3TaH,
STUJICH, alleTUJIeH, ATAHOJ, TJIMIEPUH, YKCYCHas KucioTa). VX coctaB u xumuyeckoe crpoenue. [lonstue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: )KHUpax, OeNIKax, yriIeBOAaX — U MX POJIM B KU3HH YeJIOBeKa.
MarepuanabHO€ €JMHCTBO OPraHUYECKUX U HEOPTaHMUECKUX COEAUHEHUH.

KpemHuuii, ero ¢pusndeckue u XuMHUUECKUE CBOMCTBA, MOTyueHHe U mpuMeHeHne. CoeJMHEHUs] KpeMHHUS B
npupoje. Obure npeacrasinerus o6 okcuae kpeMuus(IV) u kpemaneBoii kuciore. CUIMKAThI, UX



UCTOJIb30BaHUE B OBITY, MEUIIMHE, TPOMBIIIICHHOCTU. BakHelmne cTpouTebHbIe MaTepHalibl: KepaMHKa,
CTEKJIO, IIEeMEHT, OETOH, kee300eToH. [Ipo6ieMbl 6€30MmacHOTO UCTIOJIB30BAHUS CTPOUTEILHBIX MAaTEPHUAIOB
B MOBCETHEBHOM KU3HMU.

XUMHUYECKUH IKCTICPUMEHT: U3ydeHUE 00pa3I[0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI;
MIPOBEICHUE KAUECTBEHHBIX PEaKIiil Ha XJIOPHUI-UOHBI U HAOJI0JICHHUE TIPU3HAKOB MX MPOTEKAHUS; OTIBITH,
oTpakarolye GU3NIeCKue 1 XMMUYECKUE CBOICTBA TaJIOTCHOB M UX COSAMHEHUH (BO3MOXKHO HCIIOJIE30BaHHE
BHJIEOMATEPHUAJIOB); 03HAKOMJICHHE C 00pa3iaMu XJIOPHUI0B (TAJIOTEHUIOB); O3HAKOMIJICHHE C 00pa3aMu
cepbl U €€ COeIMHEHUSIMU (BO3MOXHO MCIOJIb30BaHUE BUAECOMATEPHUAJIOB); HAOIOJEHHE MTpoliecca
oOyrimmBaHUs caxapa 0] AeHCTBUEM KOHIIEHTPHPOBAHHOW CEPHON KUCIIOTHI; H3yYeHUE XUMUIECKUX
CBOWCTB pa30aBIIEHHOW CEpPHON KUCIIOTHI, TPOBEICHUE KAaUECTBEHHON Peakuny Ha Cynb(ar-uoH u
HaOJroIeHNe MpU3HaKa € MPOTEeKaH!Us; 03HAKOMIICHHE ¢ (PU3MUECKIMH CBOMCTBAMU a30Ta, (hochopa u ux
coelMHEHUH (BO3MOXHO HCII0JIb30BaHNE BUJIEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (POCHOPHBIX
ynoOpeHuit; nosyyeHue, coorupanue, paclo3HaBaHUe U U3YUYE€HUE CBOICTB aMMHaKa; POBEACHNE
KayeCTBEHHBIX peakluii Ha MOH aMMOHHUS U (ocaT-uoH U U3y4eHHEe IPU3HAKOB UX MTPOTEKAHHUS,
B3aMMO/ICHCTBHE KOHIIEHTPUPOBAHHOU a30THOM KHCIIOTHI C MEJIbI0 (BO3MOKHO MCIIOJb30BaHUE
BHJIEOMATEPHUAJIOB); U3yUEHHE MO/JIeNIel KpUCTAIIIMUYECKUX pEelIETOK anmasa, rpaduTta, pymiepeHa;
03HAaKOMJIEHHUE C MPOIIECCOM a/IcOPOILIUH PaCTBOPEHHBIX BEIIECTB aKTHUBHPOBAHHBIM YIJIEM U YCTPOUCTBOM
MIPOTUBOTa3a; Mojdy4yeHrue, cCoOupaHue, paclo3HaBaHue U U3y4eHHE CBOMCTB YIIIEKHUCIIOTO ra3a; MpoBeIeHNe
KauyeCTBEHHBIX peakluil Ha KapOOHAT- U CHIIMKAT-HOHBI U U3y4eHHE MPU3HAKOB WX NMPOTEKAHMUS;
03HAKOMJIEHHUE C POAYKIIMEN CUIIMKATHOM MPOMBIIIJIEHHOCTH; PELIEHHE SIKCIIEPUMEHTAIbHbBIX 3a/1a4 [0 TEME
«BaxxHenme HeMeTaJTbl U KX COSTUHEHHS.

MeTaJJIbl M UX COeAMHEHUS

OO6mrast XxapaKTepUCTHKAa XUMUYECKUX SJIEMEHTOB — METaJUIOB Ha OCHOBAHUH WX TOJIOKCHUS B
[Tepuoanueckoit cucreme xumudeckux 3ieMeHToB Jl. 1. MenaeneeBa u ctpoeHus: aroMoB. CTpoeHue
MeTaJUI0B. MeTaimnyeckas CBA3b U METAUNIMYECKAsl KpUCTALINYECKAs PEMIETKA. DIEKTPOXUMUYECKHUM Pl
HaIpsDKEHUH MeTa/uioB. DU3MYECKUEe U XUMUYECKUE CBOMCTBA MeTa/lIoB. OOIHe CrIOCOOBI MOTyYeHUS
MeTauioB. [IoHATHE O KOPPO3UU METANIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3un. CruiaBsl (CTalb,
YyTr'yH, TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY M IIPOMBIIILICHHOCTH.

[Ilerounbie MeTaUIbI: NOOKEeHUE B [lepuoandeckoi cucreme xumuueckux 3nemeHToB Jl. . Menpeneena;
CTPOCHHE X aTOMOB; HaxOXJIeHHue B pupoae. Pu3ndeckue 1 XUMUYECKHAE CBOMCTBA (Ha IPUMEpPEe HATPHS U
kanus). OKCHIBI ¥ TUIPOKCUIBI HATPHS B Kayusl. [I[ppuMeHeHre menoYyHbIX METaIOB U UX COSTUHEHUH.

[[lennouHO3eMeENBHBIC METAJIBI MArHUN U KaJIbIIUM: TI0JI0)KeHHE B [leproauyeckoil cucteMe XuMUYeCKUX
anemenTtoB JI. 1. MenaeneeBa; CTpoeHUE UX aTOMOB; HaXOKJIeHHE B Ipupoie. PU3NYECKUE U XUMUYECKUE
CBOMCTBA MarHus 1 Kajubliusl. BakHeimme coequHeHus Kaublusl (OKCHT, THAPOKCUI, COJH). JKECTKOCTh
BOJIbI ¥ CIIOCOOBI €€ yCTpaHEeHHUS.

AmoMunmii: nonoxenue B [lepuonnueckoit cucteme xumuieckux 3nemeHToB /. Y. Menneneesa;
CTpOEHHE aToMa; HaX0XAeHHe B pupojie. Pu3nueckue U XMMHYECKHUe CBOMCTBA amtoMUHUs. AMQOTEepHbIe
CBOIMCTBA OKCHJIA ¥ TUIPOKCU]IA ATFOMUHUS.

Kenezo: nonoxenue B [lepnoanueckoii cucreme xuMmuueckux 3neMenToB . 1. MenzaeneeBa; crpoenue
aToMa; HaXO0XAeHUE B pupoae. Pu3nueckre 1 XUMUYECKHUe CBOMCTBA kene3a. OKCHUIbl, THAPOKCUIBI U COJIU
xene3a(Il) u xxenesa(Ill), ux cocras, CBOICTBA U MOTyYEHHE.

XUMHUUYECKUH IKCTIEPUMEHT: O3HAKOMIICHHE C 00pa3ilaMyi METAJIOB | CIIJIABOB, UX (PU3NIECKIMU
CBOMCTBaMM; U3y4YCHHE PE3YIHTATOB KOPPO3UHU METAIIOB (BO3MOKHO MUCTIOIB30BAHUE BHICOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCH/IAa KaJbIUs U HATPHSI C BOIOH (BO3MOYKHO UCTIOJIB30BaHUE
BHJICOMATEPHUAIIOB); HCCIIE0OBAHNE CBOMCTB ®KECTKOM BOJIBI; IPOIIECCa TOPEHUS JKelie3a B KUCIOPOIe

(BO3MOYKHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); IPU3HAKOB MPOTEKaHMsI KAUECTBEHHBIX pEaKLUi Ha HOHBI



(Maruus, Kanbiys, anroMuHus, TuHKa, xxene3a(ll) u xenesza(Ill), menu(1l)); HabmroaeHNe U OTIFICAHNE
MIPOIIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMM HATPUS, Kallus U KaJdblus (BO3MOKHO MCIOIb30BaHKE
BHJICOMATEPUAIIOB); HCCIIEOBaHNE aM(POTEPHBIX CBOMNCTB I'MPOKCHIA ATFOMUHUS M THAPOKCH 1A IIMHKA;

pelIeHNE IKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxxHelne MeTabl ¥ X COSTUHEHUS.
XuMHus M OKpYAKaI0IIas cpeaa

HoBsie maTepuansl 1 TeXHOJIOTMU. BelecTBa u Marepralibl B IOBCEHEBHOM KU3HH YEJIOBEKA. XUMUS U
310poBke. be3onacHoe ucnoib30BaHue BEIIECTB U XUMUYECKUX peakinii B ObiTy. [lepBas momoip npu
XUMHUYECKUX 0)KOTrax U OTpaBieHUsIX. OCHOBBI SKOJIOTMYECKON TPaMOTHOCTH. XUMUUYECKOE 3arpsi3HECHHE
OKpYXarolen cpenbl (mpeaenpHas gomnyctumas Konuentpaius semiects — [1J1K). Pons xumuu B penienun
9KOJIOTUYECKUX TTPOOIIEM.

[TpupoHBIE HCTOYHHUKH YTIIEBOAOPOIOB (YroJib, IPUPOIHBIN a3, He()Th), MPOIYKTHI X IEPEPAOOTKH, UX
POJIb B OBITY M TPOMBITINIEHHOCTH.

XUMHUYECKUH IKCTIEPUMEHT: H3ydyeHrne 00pa3iioB MaTepHaioB (CTEKIIO, CIIJIaBbl METAJIOB, TIOJIUMEPHBIE
MaTepuasbl).

Me)l(l'[pe)_IMeTHble CBH3HU

Peanusanus MmexnpeIMeTHBIX CBA3EH IPU U3YYEHNH XUMUHU B 9 KJIacce OCYILECTBIISIETCS Yepes
HCI0JIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYUYHBIX IMOHSATHIH, TaK U MOHATHUH, ABISIOIIUXCA CUCTEMHBIMU IS
OTZEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT O IUKJIA. Peanu3amus MeXnpeIMETHBIX CBSA3EH NPU N3Y4EHUHN
XUMUH B 9 Ki1acce OCYIIECTBIISIETCS Yepe3 UCTI0Ib30BaHNe KaK OOMIMX eCTeCTBEHHO-HAYUHBIX MMOHSITHH, TaK U
MOHATHM, ABIIAIOIUXCA CUCTEMHBIMU JJIS1 OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1u1re ecTeCTBEHHO-HAaY4HbIE MOHATHS: Hay4HbIN (aKT, TUIOTE3a, 3aKOH, TEOPHsl, aHAJIN3, CUHTE3,
KJ1accu(puKanys, NepuoAnYHOCTb, HAOII0IEHUE, SIKCIIEPUMEHT, MOJEIUPOBaHHUE, U3MEPEHHE, MOJIEIb,
SBJICHHE, TAPHUKOBBIN 3((EKT, TEXHOJIOT U, MaTEPHUAIbI.

®dusnka: MaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIHUJ, U30TOIIbI, paAHOAKTUBHOCTD,
MOJIEKYJIa, EKTPUUECKUN 3apsijl, IPOBOIHUKH, OJYIPOBOIHUKH, TUIEKTPUKH, (POTOIIEMEHT, BEILIECTBO,
TeNno, 00bEM, arperaTHoe COCTOsSIHUE BELECTBA, a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKAs PEIIETKA,
CIIaBbl, GU3NYECKUE BEJIMYMHBI, €AMHULBI U3MEPEHHS], KOCMUUYECKOE IPOCTPAHCTBO, IIAHEThI, 3BE3bI,
CounHize.

buosorus: porocunTes, Ipixanue, Ouochepa, 3KocUcTeEMa, MUHEpaIbHbIE y10OpEHUs, MUKPO3JIEMEHTHI,
MaKpOXJIEMEHTBI, IIUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHbIE HOPO/Ibl, TIOJE3HbIE UCKOIIAEMbIE, TOILUIHBO,
BOJHBIE PECYPCBI.



INVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

N3yuenue xumuu B §8-9 Kitacce HarpaBiieHO HA IOCTHXKEHUE 00y4YarOIIUMHUCS JIMYHOCTHBIX,
METanpeIMETHBIX U MMPEIMETHBIX PE3yIbTATOB OCBOCHHS Y4€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE PE3YJIBTAThl OCBOCHUS IMPOTrPAMMBI OCHOBHOTO 001IIero 00pa3oBaHUs JOCTHTAIOTCS B XOJIC
0oOydYeHUsI XUMHH B SIMHCTBE YUCOHOW U BOCTIMTATEIBHOM AesTenbHOCTH OpraHu3aniy B COOTBETCTBHH C
TPaJIULIMOHHBIMU POCCUMCKUMU COMOKYJIBbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMM, IPUHSITHIMU
B OOII[ECTBE MPaBUIIAMH  HOPMaMU TIOBEJICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPa3BUTHS
Y COIMAIM3ALMN 00YJIarOIIUXCS.

JIngHOCTHBIE pe3ybTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTh, B TOM YHCJIE B YaCTHU:

IMaTpuoTHYECKOr0 BOCIMTAHUS

1) IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIIC/IHIO,
MMOHUMAaHMSI 3HAYCHUS] XUMHUECKOW HayKH B KU3HH COBPEMEHHOTO 00IIECTBA, CIIOCOOHOCTH BIIAJIETh
JOCTOBEpHOM MH(OpMaIUel 0 MepeOBbIX JOCTIKEHUAX U OTKPBITUIX MUPOBOM U OTEYECTBEHHO W XHMUH,

3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBa;

I'paxxmaHckoro BOCHUTAHUS

2) MpEACTABJICHHUA O COUUAJIBHBIX HOpMaX U MpaBUjIax MCKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HON, y4eOHO-UCCIIEIOBATENbLCKOM, TBOPUECKON 1
JPYTrUX BUAAX IEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOI COBMECTHOM NESATENIbHOCTH MIPH BBIOJHEHUU
yueOHBIX, I03HABATEIbHBIX 33/]a4, BHINOJHEHUN XMMUUYECKUX SKCIIEPUMEHTOB, CO3JaHUN YY€OHBIX IPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHMMAaHHIO U B3aUMOIIOMOIIY B IIPOLIECCE 3TOW y4eOHON JeaTeNbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHUE U MOCTYIKH CBOMX TOBAPHIIEH € MO3UIIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMSI MOCIIEICTBUI MOCTYIKOB;

HeHHOCTH HAYYHOI'0 MO3HAHUA

3) MHUPOBO33PCHYCCKUX Hpe,I[CTaBJ'IeHI/Iﬁ O BCIIECTBE U XUMHYECKOH p€aKknun, COOTBETCTBYIOIINUX
COBPECMCHHOMY YPOBHIO PAa3BUTUA HAYKHU U COCTABJIAIOIIUX OCHOBY AJIA TIOHUMAHUA CYIITHOCTHU Hay‘lHOfI
KapTUHBI MUpa, HpeI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3daKOHOMCPHOCTAX Pa3BUTUA ITPHUPOJIbI, B3AUMOCBA3AX
YCJIIOBCKA C HpHpOI[HOﬁ CpCI[Oﬁ, O pOJIM XUMHUHU B IIO3BHAHUU ITUX SaKOHOMepHOCTeﬁ;

4) IIO3HaBaTCJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IMOJIYYCHHUE HOBBIX 3HAHWH 110 XHUMHU, H606XOI[I/IMI>IX JIIA
00BACHEHHS Ha6J'IIO,Z[aeMLIX IIpoHeCcCoB U HBHCHHﬁ;

5) HOSH&B&TCJ’IBHOFI, HHq)OpMaHHOHHOﬁ 1 YUTATEIbCKOM KYJIbTYpPBI, B TOM YHUCJIC HABBIKOB
CaMOCTOSTEIILHOM pa6OTI>I C y‘I66HLIMI/I TCKCTaMU, CHpaBOHHOﬁ HHTepaTypOﬁ, AOCTYIIHBIMH TCXHUYCCKUMU
cpeacTBaMu I/IH(bOpMaI_[I/IOHHbIX TeXHOHOFHﬁ;

6) HHTCPECCAa K O6y‘IeHI/IIO U IIO3HAaHHIO, J'IIO603HaTeJ'ILHOCTI/I, TOTOBHOCTH M CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpOGKTHOfI 1 UCCIIEA0BATEIhCKOM ACATCIIBHOCTHU, K OCO3HAHHOMY BBI60py
HAITpaBJICHHOCTU U YPOBHS 06yquI/151 B HaﬂbHeﬁﬂleM;

®opMHUPOBaHUS KYJIbTYPHI 310POBbS

7) 0CO3HaHHS [IEHHOCTH HU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 KU3HU, 0CO3HAHMS TIOCIEACTBHIA M HEPUATHUS BPEAHBIX NMPUBBIYEK (YOTpeOIeHUs
aJIKOTOJIsI, HAPKOTHUKOB, KYpPEeHUs1), HEOOX0AMMOCTH COOIIOICHUS TIPaBUII O€30MTaCHOCTH MIPU OOpAIeHUH C
XMMUYECKUMU BEIIECTBAMH B OBITY U peabHON KU3HU;

Tpyaosoro Bocnuranus
8) mHTEepeca K MPaKTUIECKOMY H3Y4eHHIO IPOo(eccHii ¥ Tpyaa pa3IMyHOro poja, yBaXKEHHE K TPYLy U



pe3yibTaTtaM TpYyJAOBOM ESTETbHOCTH, B TOM YHCIIE HAa OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUH 110 XUMUH,
OCO3HAHHOTO BBIOOPA MHANBUIYAJIbHON TPAEKTOPHH MPOJAOIDKEHHS 00pa30BaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMUMUU, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN; YCIIEIIHOM
npoheccCHOHATBFHON AATENIFHOCTH M Pa3BUTHSI HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJIallTUPOBATHCS B
npodeccHoHaIBHO cperie;

JKOJIOTHY€eCKOT0 BOCIIMTAHUSA

9) 9KOJIOTHYECKH LIEJIECO00PA3HOr0 OTHOLICHHUS K MPUPO/IC KaK HCTOYHHKY KH3HU Ha 3eMJie, OCHOBE €&
CYIIECTBOBAHMS, IOHUMAHHUS [IEHHOCTHU 37I0POBOTO U OE€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO, OCO3HAHHUSI IEHHOCTH COOIIOICHHS
npaBuiI 0€301MaCHOTO TIOBEJCHHUS IIPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIUX, YTPOXKAIOIINX 3/10POBBIO
W KW3HU JIFOJICH;

10) crocoOHOCTH MPUMEHSThH 3HAHUSI, TIOTy4aeMble TIPU M3YUCHUU XHUMHUH, JUTS PEIICHHS 33/1a4, CBSI3aHHBIX
C OKpYXKarolen MPUPOIHOM CPeIoil, MOBBINIEHUS YPOBHS dKOJOTHUECKON KYJIbTYPhI, OCO3HAHMS
IJ100aJIBHOTO XapakTepa SKOJOTHYECKUX MPoOJIeM U IyTel UX pelIeHUs OCPEACTBOM METOJIOB XUMUH;

11) 3KOJIOTMYECKOTO MBIIIUICHHS, YMEHHS PYKOBOJICTBOBATHCS UM B ITO3HABATEIIBHOM, KOMMYHUKATHBHOM U

COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeMeTHBIX pe3yabTaTOB BBIJACISIOT 3HAYUMBIC JITIs1 JOPMHUPOBAHUS MUPOBO33PECHHUS
oOl1ieHay4Hble MOHATHUS (3aKOH, TEOpUs, IPUHLIUII, TUIIOTE3a, (DaKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U Jp.),
KOTOPBIE HCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEMETaX U MO3BOJISIOT Ha OCHOBE 3HAHH U3
3TUX IpeaMeTOB (GOPMHUPOBATH MPEACTABICHUE O IIEIOCTHONW HAyYHOU KapTUHE MHpPA, U YHUBEpCAIbHbIE
y4ueOHbIe AeUCTBUS (IT03HABATEIIbHBIC, KOMMYHHUKATUBHBIC, PETYISITUBHBIE), KOTOPHIE 00ECIICUHBAIOT
(hopMHUpOBaHKME TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO yUeOHOU
NeSITeIbHOCTH.

MetanpeaMeTHbIe pe3ylbTaThl OCBOCHHS 00pa30BaTEeNbHOM MPOrpaMMBbI 0 XUMUU OTPAXKAIOT OBJIAJICHHE
YHHUBEpPCaJIbHBIMU IT03HABATEIbHBIMU JACUCTBUSAMHU, B TOM YHCIIE:

ba3zoBbIME JOrHUYecCKUMH JeHCTBUAMH

1) yMeHHMEM HUCIIOJIb30BaTh MPUEMBI JJOTHUYSCKOTO MBIIIIJICHHS IIPYU OCBOCHUH 3HAHUI: PACKPHIBATh CMBICIT
XUMUYECKUX TIOHATHH (BBIIEIATH UX XapaKTePHbIE TPU3HAKH, YCTAHABIIMBATh B3AMMOCBS3b C APYTUMH
MTOHSATHUSIMH ), UCIIOJIH30BATh MOHATHUS ISl O0OBSCHEHUS OTACIBHBIX (PAKTOB U SBJICHUI; BHIOUPATh OCHOBAHUS
Y KpUTEpUU A7 KiIacCU(UKAUU XUMHUECKUX BEIECTB U XUMHUECKUX PeaKlUii; yCTaHABIMBATh MPUUYUHHO-
CJIEJICTBEHHBIE CBS3H MEXAY OObEKTaMH U3YyYEHUS; CTPOUTH JIOTHUECKUE PACCYKICHUS (MHIyKTUBHbIE,
JIeIyKTUBHBIE, [0 aHAJIOTUH); JIEJIaTh BBIBOJIBI U 3aKIIOYCHHUS,

2) yMEHHEM MTPUMEHSTH B ITPOIIECCE TO3HAHMS TIOHATHS (TPEIMETHBIC U METAIPEIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIC) MOJIENH, UCTIOIb3yeMbIE B XUMUH, TPEOOPa30BHIBAThH IIUPOKO IPUMEHSIEMBIC B
XUMHH MOJICTIbHBIE MTPEICTABICHUS — XUMUYECKHI 3HAK (CUMBOJI DJIEMEHTA), XUMUYecKas hopMmyna U
ypaBHEHUE XUMUYECKOH peakluy — MPH PEIIeHNN YaeOHO-TI03HABATEeNbHBIX 3a7a4; C Y4ETOM ITHX
MOJENBHBIX MPEACTABICHHUH BBISBIATH U XapaKTePU30BaTh CYIIECTBEHHBIE TPU3HAKU U3yYaeMbIX 00OBEKTOB
— XMMHUYECKHX BEIIECTB U XMMHUECKUX PEaKIUi; BBISBIATH 00IIHE 3aKOHOMEPHOCTH, TPUYUHHO -
CJIE/ICTBEHHBIE CBSI3U M TPOTUBOPEUHS B U3yUAEMBIX MPOLECCAX U SBJICHUIX; IPeAsaraTb KpUTEPUU IS
BBISIBIICHHS 9TUX 3aKOHOMEPHOCTEH U MPOTHUBOPEUHIA; CAMOCTOSITENILHO BBIOMPATH CIIOCO0 pelieHus: y4eOHOM
3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS, BEIOUpATh HanOOJIIee MOIXOASIINN ¢ YIETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB);

Ba3oBbIMH HccIe10BaTEeILCKUMHA JeHCTBUAMHU



3) yMEHHEM HCIOJIb30BaTh MOCTABJICHHBIC BOITPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHMUS, & TAKXKE B
Ka4ueCTBC OCHOBBI HJIA q)OpMI/IpOBaHI/ISI THUINOTE3LI IO MPOBCPKE MPABUIBHOCTH BbICKA3bIBACMBIX CY)KIIGHI/II\/'I;

4) npuoOpeTeHNe OMBITA 110 UTAHUPOBAHHUIO, OPTaHU3AIMH U IPOBEICHUIO YICHUUECKUX SKCIICPUMEHTOB!
yMeHHE HaOJIF01aTh 32 X0I0M IPOIIecca, CAMOCTOATEIILHO IPOrHO3UPOBATh €ro pe3yJbTar, (JOPMYITHPOBATH
0606H_ICHI/ISI 1 BBIBOJIBI I10 pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBaHUA, COCTABJIATH OTYET O
MIPOJICTAHHOM padoTe;

Padoroii c unopmanuei

5) yMmeHHeM BbIOMPATh, aHAJTM3UPOBATH M HHTEPIPETUPOBATH HH(DOPMAIUIO PA3IHUHBIX BUIOB U (hopm
MPEACTABJICHUS, TIOJIy4aeMYIO U3 PA3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAs JIMTEpaTypa XUMUUYECKOTO
COJIepXKaHus, CIIpaBOYHbIE TTOCOOUs, pecypchl MIHTepHeTa); KpUTUYECKU OLIEHUBAThH MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEeM MPUMEHSATh pa3IMYHbIC METO/IBI U 3AIPOCHI MPH MOMCKE U 0TOOpE HHPOPMAITUH U
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOMMBIX JJIs BHITIOJTHEHUST YI€OHBIX M TT0O3HABATENILHBIX 33/1a4 OTIpe -
JENEHHOTO THIA; TPUOOPETEHHE OMbITa B 00JACTH UCTIOIB30BaHus HHGOPMAIITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITEIPHO BEIOMPATH ONTUMATIbHYIO (hOPMY TIPEACTABICHHS HHOOPMAITUU U WILTIOCTPUPOBATh
peraemMble 3a7a9i HECIIOKHBIMU CXeMaMU, JuarpaMMaMH, IpyrumMu opmamu rpaduku 1 ux
KOMOHWHAIIUSAMU,

7) yMEHHEM HUCIIOJIb30BaTh U aHAJM3UPOBATH B IIPOIIECCE YUeOHOM U MCCIIeI0BATENbCKOM I TETbHOCTH
MH(POPMAIIHIO O BIUSHUN TPOMBIIIIIECHHOCTH, CETLCKOTO X03MCTBA M TPAHCIIOPTA HA COCTOSIHHE

OKpY)Karolel MPUPOTHON CPEIbI;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMH

8) ymeHHeM 3a1aBaTh BOMPOCHI (B X0JI€ THAIOTA W/HIIH JUCKYCCHH) TI0 CYIIECTBY 00CYKIaeMOU TEMBI,
(bopMyIHpOBaTh CBOM MPEIOKEHHSI OTHOCHTEIBHO BBITIOTHEHUS MPEIOKCHHON 3a/1auu;

9) mproOpeTeHKe OMBITA PE3CHTAIIMU PE3YTbTATOB BBITIOJHEHHUS XUMUIECKOTO YKCIIEPUMEHTA
(;tabopaTtopHOTO OIBITa, Ta00PATOPHOI PAOOTHI MO UCCIIEIOBAHUIO CBOMCTRB BEIIECTB, YUEOHOTO IIPOEKTA);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHM MO3HABATEILHOW M HCCIIEA0BATEIbCKOM
JeSATETBHOCTH MTPU PEIICHUU BO3HUKAIONIMX MPOOJIEM Ha OCHOBE y4E€Ta OOIIMX HHTEPECOB U COTIIACOBAHMSI
no3uIuii (00CyXKaeHus1, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbI», KOOPIUHAIINS COBMECTHBIX JICHCTBHIA,
OTIpeieIICHUE KPUTEPUEB 110 OIIEHKE KauecTBa BBITIOJIHEHHON paOoThI U IIp.);

YHHBepcaJILHLIMI/I peryjJsaiTuBHbIMHA IIEfICTBPIHMPI

11) YMCHHEM CaMOCTOATCIIbHO OIIPEACIIATD HCIIU ACATCIBHOCTH, INIAHUPOBATDH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0)II/IMOCTI/I KOPPECKTUPOBAThL CBOIO ACATCIIbBHOCTD, BBI6I/IpaTB Hauboee
3(1)(1)6KTI/IBHBIC CII0COOBI peUICHUs y‘I66HLIX H IIO3HaBaTCJIbHBIX 3aJa4, CAMOCTOATCIBbHO COCTAaBJIATh MU
KOPPCKTUPOBATH Hpe,[[J'IO)KeHHHﬁ AJIrOpHUTM ,HeﬁCTBHI;'I IIPpH BBITIOJIHCHU U 3aI[aHHﬁ C y‘IéTOM MOJIYUYCHUA
HOBBIX 3HaHUI 00 HU3y4aCMbIX 00BbEKTaX — BCIICCTBAX U PCAKIUAX; OLUCHUBATL COOTBCTCTBHUC MTOJIYYCHHOT'O
pe3yibTara 3asIBJICHHOM CIIn,

12) YMCHHEM UCIIOJIB30BATh U dHAJIM3UPOBATH KOHTCKCTHI, IPEJIaracMbI€ B YCJIIOBUA 3aJIaHHU.

INPEIMETHBIE PE3YJIbTATBI

B cocraBe MNPECAMCTHBIX PE3YJILTATOB IO OCBOCHUIO 00513aTEIHLHOTO COACPIKAaHUSA, YCTAHOBJIICHHOTO JTaHHOM
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACIAIOT. OCBOCHHBIC O6yanOH_II/IMI/IC$I HAaY4YHBIC 3HAHUA, YMCHUSA U
CITOCOOBI HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-ICCKI/IG JJIA HpeﬂMeTHOﬁ obiactu «XI/IMI/IH», BU bl ACATCIIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUS, €TI0 HHTCPIIPETAlUU, npeo6pa3OBaHmo U MIPUMCHCHUIO B PA3JIMYHBIX y‘Ie6HLIX n
HOBBIX CUTYyallUAX.



[IpenmeTHbIE pe3yabTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH Y O0YUAIOUTUXCS CIACTYIONUX YMEHUI:

8 KIIACC

1) packpwieamv cmbici OCHOBHBIX XMMUYCCKHX TIOHATHIA: ATOM, MOJICKYJIa, XUMUYECKUAN 3JIEMEHT, IPOCTOC
BEILIECTBO, CIOKHOE BEUIECTBO, CMECh (OJHOPOAHAS. M HEOIHOPOIHAS ), BAJICHTHOCTb, OTHOCUTEIIbHAS
aTOMHAasi ¥ MOJIEKYJIsIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBast 10JIst
XHUMHYECKOTO AJIEMEHTA B COCMHCHHH, MOJIIPHBINA 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTCTICHb OKUCIICHHSI, XUMUYECKas PEAKIHsI, KIIACCU(DUKALIUS PEAKIUi: peaKiiuu
COCIMHEHUS, PEAKIIUU PA3JIOKEHHUS, PEAKIIUU 3aMEIICHHS, peaKIIMi OOMEHa, SK30- M SHJIOTEPMHUYECKUE
peakuuu; TeroBor 3 (EKT peakuu; Sapo aToMa, MIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, Pagnuyc
aToMa, XMMHUYECKasl CBsI3b, MOJISIPHAS U HEMOJIApHAsi KOBAJICHTHAsI CBSI3b, HIOHHAS CBS3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi J10J1s BenlecTBa (IIPOLIEHTHAsI KOHIIEHTPAIIHs) B pAaCTBOPE;

2) unIOCMpPUpPOsants B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX TOHATHH (CM. T1. 1) U IPUMEHSITh 3T TOHATHSI
MIPU OTIMCAaHUH BEIIECTB U UX MPEBPAICHU;

3) ucnonvz06ames XUMHYECKYIO CHMBOJIMKY JUTSI COCTaBJICHUS (POPMYJT BEIIECTB M YPABHEHUN XMMHUYECKIX
peaKuuii;

4) onpedensims BaJEHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTCIIEHb OKHCICHHS
2JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; TPUHAICIKHOCTh BEIIECTB K OMPEACIIEHHOMY KJIacCy COSAMHEHUH TI0
dhopmynam; BUJI XUMHUYECKOM CBS3M (KOBaJCHTHAS M MOHHAS) B HEOPTAHUUECKUX COCAMHEHUSX;

5) packpvieams cmoica Tepuomndeckoro 3akona J[. 1. MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAHHE
MEePUOINYECKOIN 3aBUCHMOCTH CBOMCTB XUMUYECKHUX JIEMEHTOB OT MX MOJIoKeHUs B [lepuoanueckoi
CUCTEME; 3aKOHOB COXPaHEHUSI MacChl BEUIECTB, IOCTOSHCTBA COCTABA, aTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aKoHa ABOTa/IpO; OMMUCHIBATh M XapaKTepU30BaTh TabIu4uHy0 hopmy [lepuoamdeckoit cucteMbl
XMUMHMUYECKUX JIEMEHTOB: pa3ndaTh MOHITUS «TJaBHas noarpymnmna (A-rpymnmna)» u «mnobounas noarpymnmna (b-
TPyIIa)», MaJible U OOJBIITNE TIEPUOIBI; COOTHOCUTH 0003HAYCHHS, KOTOPHIE UMEIOTCS B TAOJIHIIC
«Ileproauueckas cucreMa xuMudeckux aeMeHToB J[. Y. MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XUMUYECKHX AJIEMEHTOB (COCTaB M 3aps]l SApa, 00Iee YHCIO FMEKTPOHOB U
pacnpeziefieHue UX M0 IEKTPOHHBIM CIIOSIM);

6) xkraccuguyuposams XMMHUYECKHE FIIEMEHTBI; HEOPraHUYECKUE BEIIECTBA; XUMUYECKHE peakiuu (o
YHCIIy U COCTAaBY YYacTBYIOIUMX B PEAKLUU BEUIECTB, M0 TEIIIOBOMY 3h(DeKTy);

7) xapaxmepuzosams (onucwieams) o0OIINE XUMUYECKUE CBOWCTBA BEIIECTB PA3JIHYHbBIX KJIACCOB,
MOATBEPIK/1asi OMMCAHKUE IPUMEPAMU MOJIEKYIISIPHBIX YPABHEHUN COOTBETCTBYIOLMX XUMUUYECKUX PEAKLIUN;

8) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCMOCTH OT MX KAUYECTBEHHOTO COCTAaBa; BOBMOYKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPALLECHUN B PA3JIMUHBIX YCIOBUSIX;

9) 6bluUCHSIMB OTHOCUTEIBHYIO MOJIEKY/ISIPHYIO M MOJISIPHYIO MaCChl BEIIECTB; MaCCOBYIO JI0JIO
XMUMHYECKOTO AJIEMEHTa 1o (opMyJie COeTUHEHHS; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacy€Thl M0 ypaBHEHUIO XUMHYECKOM peaKIuu;

10) npumensims OCHOBHBIE OTIEPAIIUH MBICITUTEIBHOM JSSITETBHOCTH — aHAIIU3 U CHHTE3, CPaBHEHHE,
0000111eHIEe, CHCTEMATH3AINIO, KIacCU(PUKAIINIO, BBISBICHUE TPUYNHHO-CIIEICTBEHHBIX CBS3EH — I
M3Y4YEHUs1 CBOMCTB BEIIECTB M XUMUUYECKHUX PEAKIIUI; €CTECTBEHHO-HAYYHbIE METO bl IO3HAHUS —
HaOI0/IeHNE, U3MEPEHNE, MOJICTMPOBAHHE, IKCIIEPUMEHT (peaibHbIN 1 MBICICHHBIH);

11) credosams mpaBUIIaM MOJIB30BaHUS XUMUYECKOU TTOCYI0H M J1a00paTOPHBIM 000PYJI0BaHUEM, a TAKKE
MpaBUJIaM 0OpAaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMU IO BBITIOJIHEHUIO T1a00PaTOPHBIX
XMUMHYECKUX OTBITOB IO MOJYYSHUIO U COOMPAHUIO Ta3000pa3HbIX BEHIECTB (BOAOPOIa M KUCIOPOaa),
MPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAaCcCOBOM J10J1eM pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
MPOBOJIUTh XUMUYECKHUE IKCTIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIOT C IOMOIIbIO



WHIUKATOPOB (JIakMyc, peHondranenH, METHIOPAHXK U JIp.).

9 KUIACC

1) packpviéams cmblci OCHOBHBIX XUMUUECKHUX MTOHATHI: XUMUUECKHUI JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE BELECTBO, CI0XKHOE BEIIECTBO, BAJIEHTHOCTb, AIEKTPOOTPULIATEIBLHOCTD, CTEIIEHb
OKHCIICHHSI, XUMHUECKas PEaKILIUsl, XAMHUECKasl CBA3b, TEIJIOBOH A(PEKT peaklnu, MOJIb, MOJIIPHBIN 00BEM,
PacTBOp; AIIEKTPOJIUTHI, HEANIEKTPOJIUTHI, JJIEKTPOIUTHYECKAs JUCCOLMALUs, PeaKIIui HOHHOTO OOMeHa,
KaTaJIn3aTop, XAMHUECKOE PaBHOBECHE, 0OpaTHMbIE U HEOOpATHMbIE PEaKIIMH, OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAaHOBJIEHUE, AJTIOTPOIINS,
aM(pOTEepPHOCTh, XUMHUYECKAs CBsI3b (KOBAJICHTHAsI, HMOHHAs, METAJUTMYECKast ), KpUCTAITMYECKast PeIETKa,
KOPpO3Us METAJJIOB, CILIaBbl; CKOPOCTh XUMUYECKON PEaKIUH, IPEAEIbHO JI0IMYCTUMAasi KOHIIEHTPALH
(ITIK) Bemiectna;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITUH (CM. 1. 1) ¥ IPUMEHSTh 9TH TOHSITUS
MIPY ONTMCAHWH BEIIECTB U MX MPEBPAIICHHIA,

3) ucnonv306amv XAMHYECKYIO CUMBOJIMKY JIJIsl COCTaBICHHS ()OPMYJT BEIIECTB U YPABHEHUH XUMHUECKHX
peaKuuii;

4) onpedensimb BAICHTHOCTh U CTEIICHb OKUCIICHHUS XUMHYECKUX DJICMEHTOB B COCTUHEHHSIX PA3IMYHOTO
COCTaBa; MPUHA/IIEKHOCTH BEILIECTB K ONpeAeIEHHOMY KJIacCy COEMHEHHH 1Mo popMyinaM; BUA XUMHUUECKON
CBsI3U (KOBAJICHTHAs, HOHHAS, METAJNTHIECKas) B HEOPTaHWIECKUX COCTMHEHUSX; 3apsi/l HOHA [0 XUMHYECKOH
(dbopmye; xapakTep cpeibl B BOJHBIX PaCTBOpaxX HEOPraHUYECKUX COCIUHEHUHN, TUIT KPUCTAIITNYECKON
PELIETKN KOHKPETHOIO BELIECTBA;

5) packpwvieams cmoica Tepuoanueckoro 3akona JI. M. MenaeneeBa 1 IeMOHCTPHUPOBATD €ro0 MOHUMAaHHUE:
OTHCHIBATh M XapaKTepu30BaTh TabanuHyto popmy [lepronnyeckoil cucTeMbl XUMHYECKUX 3JIEMEHTOB:
pasnuuaTh MOHATHUS «TJaBHAs moArpymnma (A-rpynmna)» u «modounas noarpynna (b-rpymnma)y, Mansie u
00JIbIIKE TEPUOABI; COOTHOCUTH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B IEPUOAMYECKOM TaONHIIe, C YUCIOBBIMU
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, o0I1ee YUCIIo
AJIEKTPOHOB U pacnpeesieHUe X MO AIEKTPOHHBIM CIIOSIM); 0OBSICHATH 001I1Ee 3aKOHOMEPHOCTHU B
M3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COCIMHEHH B MpeesaX MalblX MepUOI0B U IIaBHBIX MOATPYIII C
y4€TOM CTPOCHHUSI UX ATOMOB;

6) xkraccuguyuposams XMMHUYECKHE FIIEMEHTBI; HEOPraHUYECKUE BEIIECTBA; XUMUYECKHE peakiuu (o
YHCIIy U COCTaBYy yYacCTBYIOIIUX B PEaKIIUU BEUIECTB, M0 TEIJIOBOMY 3D (}EKTy, M0 U3MEHEHUIO CTeIeHeH
OKHUCJICHUS XUMUYECKUX IIEMEHTOB);

7) xapaxmepuzoeams (OIMKUCHIBATE) OOIIUE U CIICHU(PHUCCKHE XUMUYECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEIECTB, MOATBEPXKAas OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX U MIOHHBIX YPAaBHEHHUI COOTBETCTBYIOIINX
XUMHYECKUX PEaKILIU;

8) cocmaensimob ypaBHEHHS 3JIEKTPOTUTHUECKON TUCCOIHAIIMHI KUCIIOT, [IEJI0YEH U COJICH; MOJTHBIC U
COKpaIEHHBIE YPaBHEHUS peaklnii HOHHOTO 0OMEHa; ypaBHEHUS PEAKIIHiA, OATBEPKIAI0IIIX
CYIIECTBOBaHHE T€HETUUECKOM CBSA3M MEX]y BEIIECTBAMM Pa3IMYHbIX KIACCOB;

9) packpuvieams cyuyHOCHb OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIU TTOCPEICTBOM COCTABIICHHS
AIIEKTPOHHOTO 0allaHca ITUX PeaKInii;

10) npoenoszuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHST; BO3MOYKHOCTH TMPOTEKAHHUS
XMUMHYECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUSIX;

11) evruucasims OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MAaCCOBYIO JIOJTFO
XMMHUYECKOT0 3JIEMEHTA 10 (PopMyJsie COeTMHEHNS; MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacuéThl 1O YpaBHEHUIO XUMUYECKOUN pEaKInu;

12) cnedosams mipaBuIIaM MoOJIL30BAHUS XUMHUECKOH MOCYI0U M J1a00OPaTOPHBIM 000PYJOBaHHEM, a TAKIKE

npaBuUiIaM oOpaleHUs C BEIIECTBAMH B COOTBETCTBUH ¢ MHCTPYKIMSIMH IO BBITIOJIHEHHUIO Ta00PAaTOPHBIX



XMUMHYECKUX OIBITOB 10 MOJTYYCHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

13) nposooums peakuum, TOATBEPIKAAIOIINE KAYSCTBCHHBIA COCTAB Pa3JIMYHBIX BELICCTB: pacliO3HABATh
OTIBITHBIM ITYTEM XJIOPUI-, OPOMHU[I-, HOH -, KapOoHaT-, pocdar-, cuaukar-, cyabpar-, THIAPOKCHI-UOHBI,
KaTHOHBI aMMOHHS | HOHBI H3YYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX
BEIIIECTB;

14) npumensims OCHOBHBIC OTIEPAIIMN MBICIUTEIBHOW JICITEIBHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
00001IeHre, CHCTEMAaTH3AIHIO, BBISIBIICHHE TPUYMHHO-CIICICTBEHHBIX CBSA3EH — JUIS N3y4EHHsI CBOICTB
BEIIECTB M XUMHUYECKUX PEaKINil; eCTECTBEHHO-HAYYHbIE METO/IbI MO3HAHUS — HAOII0ICHUE, U3MEPEHHE,

MOJIEJIMPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIIEHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUJIACC
Ne | HammeHOBaHHUe pa3iesioB H TeM MPOrPaMMBbI KoanuecTBo yacoB DyeKTpoHHbIe (LM POBBIE) 00pa3oBaTeJbHbIE
n/n pecypcsl
BCEro | KOHTPOJIbHBIC NMPaKTHYeCKHe
padoThI padoThI
Pa3z[en 1. HepBOHa‘leHble XUMHYCCKHE MOHATHS
1.1. | Xumusi — BazkHast 00,1aCTH €CTECTBO3HAHMS M MPAKTHYECKOIT 1eATeTbHOCTH YeJT0BeKa 5 0 1 Vuu.py
1.2. | BemecrBa 15 1 1 Yuu.py
H XHMHYECKHE PeaKIIuu
Uroro 1o pa3zueny 20
Pas;{en 2. BaxkHeitmmne NnpeaACTaBUTE/IH HEOPraHH4eCKHUX BeleCTB
2.1. | Bosnyx. Kuciopoa. Ionsitne 06 okcuaax 5 0 0 Yun.py
HTTPS://RESH.EDU.RU/
HTTPS://WWW.YAKLASS.RU
HTTPS://SKYSMART.RU
https://interneturok.ru/
https://foxford.ru/wiki/biologiya/
2.2. | Bogopoa. 5 0 2 Vun.py
TloHsITHE 0 KHCJIOTAX H COJISIX HTTPS://RESH.EDU.RU/
HTTPS://WWW.YAKLASS.RU
HTTPS://ISKYSMART.RU
https://interneturok.ru/
https://foxford.ru/wiki/biologiya/
2.3. | KoimyecTBeHHbIE OTHOLIEHHUSI B XUMHH 4 0 0 Yuu.py
https://interneturok.ru/
https://foxford.ru/wiki/biologiya/
2.4. | Boaa. PacrBopbl. ITonsiTue 06 OCHOBaHHSIX 5 0 1 Yuu.py
https://interneturok.ru/
https://foxford.ru/wiki/biologiya/
2.5. | OcHOBHBIE KJIACCHI HEOPraHUYECKUX 11 1 0 Vuu.py
coeMHEeH Ui https://interneturok.ru/
https://foxford.ru/wiki/biologiya/
HWroro no pazageny 30
Paznen 3. Tlepuonnueckuii 3akon u Ilepuoanyeckasi cucrema xumuueckux iementoB JI. M. Meneneea.
CtpoeHue aToM0B. XUMHYecKasi CBsi3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKIIHU
3.1. | Mepuonuueckuii 3axon u Iepuoanyeckas cucrema xumudeckux 31emeHTos JI. I. MenaeneeBa. Ctpoenue 7 1 1 Vun.py
aroma https://interneturok.ru/
https://foxford.ru/wiki/biologiya/



http://www.yaklass.ru/
http://www.yaklass.ru/

3.2. | Xumnyeckas cBsi3b. OKHCJIHTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHH 8 1 0 Vuu.py
https://interneturok.ru/
https://foxford.ru/wiki/biologiya/

Hroro no paszueny: 15

PesepBHOe Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 68 4 6

9 KJIACC
Ne HanmenoBanue pa3aesioB U TeM NPOrpaMMbl KosimyecTBO 4acoB JyieKTpoHHbIe (HU(POBBIE) 06pa3oBaTeILHBIE PeCypPChI
n/n
BCEro | KOHTPOJbHBIE PaGoThHI npaKkTHYecKue paGorsl

Pa3nen 1. BemecTBo m XUMHYECKHe PeaKIHH

1.1. | TloBTOpeHue 1 yriydjieHHe 3HAHNIT OCHOBHBIX Pa3/ieioB Kypca 8 Kiacca 5 0 0 HTTPS://RESH.EDU.RU/
HTTPS://WWW.YAKLASS.RU

1.2. | OcHOBHBIE 3AKOHOMEPHOCTH XHMHYECKHX peaKnuii 4 0 0 HTTPS://RESH.EDU.RU/
HTTPS://WWW.YAKLASS.RU

1.3. | DaekrpoanTHyeckas Juccouuanusi. XuMH4ecKne peakinu B pacTBopax 8 1 0 HTTPS://RESH.EDU.RU/
HTTPS://WWW.YAKLASS.RU

HWroro no pazaeny 17

Pa3zjen 2. HeMeTa/uIbl M HX COeAMHEHHUS

2.1. | O6uas xapakTepuCTHKA XHMHYeCKUX djieMeHToB VIIA-rpynmnsbl. T'ajioreHnl 4 0 0 https://interneturok.ru/

https://foxford.ru/wiki/biologiya/

2.2. | O6uias xapakTepuCTHKA XUMHYECKHX djieMeHToB VIA-rpynnbl. Cepa u eé coetHHeHU ST 5 0 1 HTTPS://RESH.EDU.RU/

HTTPS://WWW.YAKLASS.RU

2.3. | O6uas xapakTepuCTHKA XHMHYECKHX 3JIeMeHTOB VA-rpynnbl. A30T, pochop u uxX coeuHEHUsT 7 0 1 https://interneturok.ru/

https://foxford.ru/wiki/biologiya/

2.4. | O6uas xapaKkTepuCTHKA XHMHYECKHUX dJ1eMenToB IVA-rpynnsl. 8 0 1 https://interneturok.ru/

Vraepoa u KpeMHHUIi U UX COeIMHEH U https://foxford.ru/wiki/biologiya/

HWroro no pazaeny 24

Pa3nen 3. MeTaliibl H UX COeIMHEHUSI

3.1. | O6mue cBOliCTBA METALIOB 4 0 1 HTTPS://RESH.EDU.RU/

HTTPS://WWW.YAKLASS.RU

3.2. | Baxkueiilie MeTaNJIbl M UX COCHHEHHUSI 16 1 2 https://interneturok.ru/

https://foxford.ru/wiki/biologiya/

HWroro no pasueny: 20

Pa3zgen 4. Xumus u okpy:kamias cpeia



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

4.1.

BemecTBa u MaTepHaJibl B )KU3HH 4Y€JI0BEKa

HTTPS://RESH.EDU.RU/
HTTPS://WWW.YAKLASS.RU

Hroro no pazzgeny: 3
PesepBHoe Bpemst 4
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68



http://www.yaklass.ru/

IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Ne | Tema ypoka KoaunyecTBo yacoB Bunael, popmbl
n/n KOHTPOJISA
BCEro | KOHTPOJIbHbIE | IPAKTHYEeCKHe
padoTsbI padoThI

1. | Ilpenmer xumuu. Posib XUMUU B )KU3HU 1 0 0 VYerHbIl onpoc;
9eJoBeKa

2. | Xumus B cuctemMe HayK. MeToibl 1 0 0 YceTHBIN onpoc;
MMO3HAHUS B XUMUHU

3. | 3HakomcTBO ¢ mpaBuiIamu O6e3omacHocTn | 1 0 1 YcTHBIN onpoc;
u npuéMaMu pabOThl B XUMUYECKOM IIpaxTrnueckas
naboparopun. [IpakTuueckas padota Ne pabora;

1. IIpaBuna pa®oTsl B 1a0OpaTOpUu U
npuéMbI 0OpaleHus ¢ 1abopaTopHbBIM
000pyI0BaHUEM

4. | Tena u BemectBa. dusznueckue cBoicTra | 1 0 0 TectupoBanue;
BEIIECTB. ATrperaTHoe COCTOSIHHE
BEIIECTB

5. | Yucreie BemectBa u cmecu. CriocoObl 1 0 0 TectupoBanue;
pasaeneHus cMecen

6. |IIpaktuyeckas pabota: Ne 2. Paznenenue |1 0 1 [TpakTuyeckas
cMmecelt (Ha mpuMepe OYUCTKU pabora;
MTOBapEeHHO con)

7. | Atomsl 1 MoJiekyisl. [IpocTeie 1 0 0 YcTHBIH ompoc;
CJIOXHBIE BEIlIeCTBA

8. | Xumuueckue 31eMeHTHI. 3HaKU 1 0 0 3auer;
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB

9. | AromHO-MOJeKynspHOe yueHue. 3akon |1 0 0 YcTHbIi o11poc;
MTOCTOSIHCTBA COCTaBa BEIIECTB

10. | Xumuyeckas Gpopmyna. BaneHTHOCTD 1 0 0 ITucbMeHHBII
aTOMOB XMMHUYECKHX 3JIEMEHTOB KOHTPOJIb;

11. | CocraBienue XuMHuecKuX GopMyI Mo 1 0 0 ITuceMeHHBIM
BaJIEeHTHOCTH. Haxo’x/ieHne BaJleHTHOCTH KOHTPOJIb;
XUMUYECKUX 3JIEMEHTOB 110 hopMmyiie

12. | OTHOCHTEBHAS aTOMHAs Macca. 1 0 0 [TucbmeHHbII

OTHOCHTCHLHaﬂBKHwaHHpHaHhﬁwca

KOHTPOJIb;




13.

Pewrenne 3a1a4 Ha BEIYUCIICHHE
OTHOCHUTEIILHON MOJIEKYJISIPHOW MacChl

BCIICCTB

IIuceMeHHbBIN

KOHTpOJIb;

14. | MaccoBas 107151 XUMHUYECKOTO 3JIEMEHTA B YcTHBIN 0onpoc;
COEIMHEHUU

15. | Pemenuie 3a1a4 Ha BHIYMCIICHUE Kontponsnas
MaccOBOM JI0JIM XMMUYECKOIO 2JIEMEHTA paborTa;
o popMyIie COeAMHCHUS

16. | dusnueckue U XUMHUICCKHUE SBIICHUS. YcrHbIi onpoc;
XuMuYecKasi peakius

17. | [Ipu3Haky U ycloBUS IPOTEKAHUS VYeTHBIN onpoc;
XUMHUYECKUX PEeaKIHil

18. | 3akoH coxpaHeHHs Macchl BemecTs. M.B. YceTHBIN onpoc;
JIOMOHOCOB — YUEHBIM-3HIUKIIOETUCT

19. | Xumudeckue ypaBHESHUS [TruceMeHHbII

KOHTPOJIb;

20. | Tummbl XUMHYECKUX PEAKITHA YcTHbIH ompoc;
(coenuHeHwMs, pa3noKeHHs, 3aMeIeHUS,
oOmeHa)

21. | Ypok 00001IeHns U CUCTEMAaTH3 AN 3auer;
3HaHUU

22. | YpOK KOHTPOJIsSI 3HAaHUH KonTposbHas

pabora;

23. | Bo3znyx — cMech ra3zoB. CocTaB Bo3Iyxa YcTHbIN onpoc;

24. | TerutoBo# A (HEeKT XUMUUECKONW PEaKIIHH, YcTHBIH ompoc;
MOHATHE O TEPMOXUMHUYECKOM
YpaBHEHUH, K30~ U SHIAOTEPMHUECKUX
peaKusax

25. | CiocoObl Moy4eHus: KHCIOpoaa B YcTHBI onpoc;
1abopaTopuu U MPOMBIIITICHHOCTH.
IIpumenenue kuciopoaa

26. | [Ipaktuueckas padota Ne 3. [lomydenue ITpakTnueckas
U coOMpaHHe KUCIIOPOo/ia, U3YyYE€HHUE €ro pabora;

cBoiictB. KpyroBopot xucnopoja B
npupoje. Tormso (yrojib U MeTaH).
3arpsi3HEHHE BO3/yXa, CIOCOOBI €T0
NpeJOTBpalieHNs. Y CUIeHne
MapHUKOBOTO 3(dekTa, pazpymieHue
030HOBOTO CJIOSI




27.

TommuBo (yroyib 1 MeTaH). 3arps3HeHUE
BO3/IyXa, CIIOCOOBI €ro MpeA0TBPAIICHHUSI.
Ycunenune napHUKOBOTO 3P QeKTa,
paspylLieHHe 030HOBOTO CIIOSIIO

IIuceMeHHbBIN

KOHTpOJIb;

28. | Boiopo 1 — XUMHYECKHI 3JIEMEHT U VYerHbli onpoc;
npocroe BeuecTBo. Haxoxaenue B
npupoie, GU3HIECKUE U XUMUICCKHEC
CBOMCTBA (HA MPUMEPE B3aUMOICUCTBUS
C HEMETAJUIAaMU U OKCHJIaMU METAJIJIOB),
MIPUMEHCHHE, CTIOCOOBI TIOTYICHHUS

29. | Ilpaktuueckas padota Ne 4. [Tonmydyenue [TpakTnueckas
U coOupaHue BOJ0POJa, U3y4eHUE €ro paborTa;
CBONCTB

30. | [ToHsATHE O KUCIIOTAX U COJISIX JlukTaHT;

31. | KomnuectBo BemecTBa. Mok, MolisipHast [TruceMeHHbII
Mmacca KOHTPOJIb;

32. | 3akoH ABoraapo. MonspHbI 00BEM YcTHbIH ompoc;
ra3oB

33. | Pemrenue 3aa4 Ha B3aMOCBS3b [TuceMeHHBIN
KOJIMYECTBA BEIIeCcTBa, 00bEMa U MacChl KOHTPOJIb;
ra3oB. PacuéTel mo XuMu4eckum
YpaBHEHUSIM

34. | Pacy€Thl M0 XUMUUYECKUM YPaBHEHUSIM. [TruceMeHHbII
[Ipumenenue 3akoHa ABOTapo KOHTPOJIb;

35. | dusnueckue cBOCTBA BOABLI. AHAINA3 U YcTHbIM onpoc;
CHUHTE3 — METO/Ibl U3YUEHUS COCTaBa
BOJBI. XUMHUYECKHUE CBOMCTBA BOJEI
(peakuuu ¢ MeTaIaMH, OKCUIAMH
METaJJIOB U HEMETAILJIOB)

36. | [TonsiTe 06 OCHOBAHUSAX U HHIUKATOPAX YcTHBIH ompoc;

37. | Bona xak pactBopuresnb. PacTBopsl. CamoorieHka ¢
PactBopuMOCTb BELIECTB B BOJE. HCIIOJIb30BaHUEM
HaceplieHHble 1 HEHACHIIIIEHHBIE «O1€HOYHOTO
pacTBOpbI JTUCTaY;

38. | KonuenTparus pactBopoB. MaccoBas ITnceMenHbIN
JI0JIs BEILlECTBA B pacTBOpe. Briuncnenus KOHTpO!JIb;

C UCIIOJIB30BAHUECM INOHATHA «MaCCOBas
A0JI BEIECTBA B paCTBOPE»




39.

[Tpaktuyeckas padora Ne 5.
[IpuroToBiieHHe pacTBOPOB C
onpenenéHHou KoHeHTpauuei Pois
pacTBOpPOB B PUPOJIE U B KU3HU
yesoBeka. KpyroBopoT BOJBI B IPUPOJE.
3arpsi3HeHHe NpUpoIHBIX Boa. OxpaHa u
OYHCTKA IPUPOJIHBIX BOJL

IIpaxTuyeckas
paborta;

40.

YPOK KOHTPOJIS 3HAHUU

KontponsHas
pabora;

41.

[TepBbie MOMBITKY KIacCUpUKAIIIT
XUMHYECKUX d1eMeHTOB. IlousaTne o
rpymnmnax CXOAHBIX 3JIEMCHTOB
(IenoYHbIe ¥ MIETI0YHO3EMETbHBIC
MCTAJUIbI, IaJIOTCHBI, MTHCPTHBLIC FaSI)I).
DneMeHTHI, KOTOpbIe 00pa3yroT
aMm(doTepHBbIC OKCUJIBI M THAPOKCHIBI

VYeTHBIN onpoc;

42.

HNonnasg xuMmdeckast CBI3b

YcTHBIN o1poc;

43.

Knaccudukanus HeopraHnyeckux

COEIMHEHUI

I[luceMeHHbIN

KOHTPOJIb;

44,

Oxcugpl: cocTaB, Kiaccupukanus
(ocHOBHBIE, KUCIIOTHBIC, aM(OTEPHBIEC,
HecosieoOpa3yronue), HOMEHKIaTypa
(MexayHapoIHas W TpUBHUAIbHAs).
[Tosnydyenune n XuMU4YECKHE CBOMCTBA
KHCJIOTHBIX U OCHOBHBIX OKCHUJIOB

YcTHBIN onpoc;

45.

OcHoOBaHUS: COCTaB, KIaCCUPHUKAIIHS,
HOMEHKJIaTypa (MeXTyHapoIHasl U
TpUBHAJIbHAS), (GU3UUYECKUE U
XUMHUYECKHUE CBOMCTBA, CIIOCOOBI
MOJTyYCHUS

TectupoBanue;

46.

AMdoTepHbIE OKCUIBI U THAPOKCH]IBI, KX
CBOICTBA U MOJTy4YECHUE

YcTHBI onpoc;

47.

Kucnorsr: COCTaB, KJIaCCI/I(l)I/IKaI_II/I}I,
HOMCHKIJIaTypa, (I)I/IBI/ILIGCKI/IC CBOMCTBA

TectupoBanue;

48.

Kucnortsr: xumudeckue CBOﬁCTBa,
CITOCOOBI MOJIYYCHMU. Psang aktuBHOCTH
MCTAJIJIOB

Y CTHBIN 0Ipoc;

49,

Conu (cpemHue): HOMEHKIIATYpa,
CHOCOOBI TOMYYECHHsI, B3aUMO,ICHCTBUE
CoJlelt C MeTaJlaMu, KUCIOTaMH,
IeJI0YaMHU U COJISIMU

TectupoBanue;




50. | Beruncnenus o ypaBHEHUSM [TnceMeHHbIM
XUMUYECKON peakiuu KOHTPO!JIb;

51. | 'enetrnueckast CBsI3b MEX]1y KJIacCaMU [TnceMeHHbIM
HEOPraHUYECKUX COCAMHEHUI KOHTPOJIb;

52. | Ilpaktuueckas padora Ne 6. Pemenue [TpakTuueckas
AKCIIEPUMEHTAJIbHBIX 3a7a4 10 TEME paborTa;
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COCIIMHEHUIN»

53. | Ypok 0600mieHus u cucTeMaTu3anuu YcTHbI# onpoc;
3HAHUM

54. | Ypok KOHTpOJIsI 3HAaHUH KonTposbHas

pabora;

55. | Ypok 0000611eHus 1 cucTeMaTu3aluu YceTHBIN onpoc;
3HAHUM

56. | Ctpoenne atomoB. CocTaB aTOMHBIX YcTHBIN o1poc;
snep. 30Tonsl. DIIEKTPOHBI.

DU3NYECKUN CMBICT TOPSIAKOBOTO
HOMeEpa AJIEMEHTa

57. | [lepuonyeckwuii 3akoH u [lepuoanyeckas [TuceMeHHBIH
cHCTeMa XMMHUYECKHUX 3y1eMeHToB JI. 1. KOHTpPOJIb;
Menneneea. [lepuoibl, Tpynisl,
noarpynmbl. QU3NUECKUN CMBICIT
HOMEPOB NEePUO0/Ia U TPYIIIbI

58. | CtpocHHeE IEKTPOHHBIX 000JI0UYCK YcTHBIH onpoc;
aTOMOB NEPBBIX 20 XUMUYECKUX
AJIEMEHTOB MEPUOINYECKON CUCTEMBI
. Y. MenneneeBa

59. | XapakTepucTuKka XuMUYECKOTO 3JIeMEHTa YcTHBIN 01poc;
IO €0 IMOJIOKEHUIO B MIEPUOINIECKOM
cucteme 1. 1. MenaeneeBa

60. | 3HaueHue MepHoAMYECKOTO 3aKOHA U [TuceMeHHBIH
MEPUOANYECKON CUCTEMbBI XUMHUYECKUX KOHTPOJIb;
3JIEMEHTOB AJI PAa3BUTHUS HAYKH U
npaktuku. JI. 1. MenzaeneeB — y4éHslii,

MeJaror U rpaxiaaHuH
61. | Ypok KOHTpOs 3HAHUIT KontponbHas

pabora;




62. | DIEKTPOOTPHUILIATEILHOCTh ATOMOB 1 0 0 YcTHbIi onpoc;
XUMHUUYECKHX IEMEHTOB. XUMHUECKast
CBSI3b: KOBAJICHTHASI MOJISIPHAS U

KOBaAJICHTHAsA HCIIOJIApHAasd

63. | CrerneHp OKUCIICHUS 1 0 0 VYerHbli onpoc;

64. | OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC 1 0 0 VYerHbll onpoc;
peakuuu (OBP). [Ipouecco! okuciaeHus u
BoccTaHOBJIEHUS. OKUCIIUTENN U

BOCCTAaHOBHUTCIIN

65. | CocraBnenne ypaBHEHUI OKACIUTENBHO- | 1 0 0 YceTHBIN onpoc;
BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ Hn CXEM

AJIEKTPOHHOTO OanaHca

66. | Ypok 00001IeHns U cCHCTeMaTH3aluu 1 0 0 TectupoBanue,
3HAHHI
67. | Ypok pa3BuBaromiero KOHTpost 3HaHuil. | 1 0 0 CamoorieHka ¢
XuMus B I€WCTBUHU HUCIOJIb30BAaHUEM
«OneHouHoro
JIACTaY;
68. | Kucimopoa — XMMHUYECKHIA SJIEMEHT U 1 0 0 YcTHBIH ompoc;

npocroe BemecTBo. O30H. Haxoxnenue
KHCJIOPOJia B IpUpPOJie, (PU3MIECKUE U
XUMUYECKHIE CBOMCTBA (peaKIu
okucnenus, ropenue). [lonstae 06

OKCHJIaX
OBUIEE KOJIMYECTBO YACOB IIO 68 4 6
[MPOI'PAMME
9 KJIACC
Ne | Tema ypoka KoanuecTBo 4acos Buapl,
n/n (popmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHe
KOHTPOJIS
padoThI padoThI
1. | Kiaccudukanus 1 HOMEHKIATypa 1 0 0 Vel
HEOPraHMYECKUX BEIIeCTB (MEXIyHApO HAS OTIpoC;
Y TPUBHAJIbHAS)
2. | [lepuomuueckwii 3akoH. [lepuonnyeckas 1 0 0 VcTHEIN
CHUCTeMa XMMHYECKHUX 2JIEMEHTOB OTIpoC;
. . MenpeneeBa. CTpoeHue aToMOB




3. | 3aKkOHOMEpPHOCTH B U3MEHCHHH CBOWCTB YcrHbIi
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX OIIpOC;
MEePUOOB, KaJIHs, KAJIBIHUS U UX
COCAUHEHHUI B COOTBETCTBHUHU C IOJO0KECHUEM
B IIEPUOJNYECKON CUCTEME U CTPOEHUEM
aTOMOB

4, | XuMH4YeCKHE CBOMCTBA BEIIECTB, YcerHEbII
OTHOCAILIUXCSA K Pa3IMYHbIM KJIaccam OIIpOC;
HEOPraHUYeCKUX COCAMHEHUH, X
TCHETUYECKAS CBI3b

5. | Ctpoenue BemiecTBa: BUIbI XUMUUECKOU YceTHEI
CBSI3U. THUIBI KPUCTATUTMYECKUX PEHIETOK, OITpOC;
3aBHCHMOCTH CBOMCTB BEIIIECTBA OT THUIIA
KPUCTAJUTMYECKOMN PEIIETKH

6. | Knaccuduxaiuss XUMHYECKIX peaKiuii mo YcTHBI
pPa3IUYHBIM TpU3HAKaM (IO YHCITY U OITpOC;
COCTaBY yYaCTBYIOIIMX B PEAKIIUH BEIIECTB,

10 TerI0BOMY 3((eKTy, 0 N3MEHEHHUIO
CTENCHEN OKHMCICHHS XUMUYSCKUX
AJIEMEHTOB, M0 0OPATUMOCTH, TI0 YYaCTHIO
KatanuzaTopa). DK30- ¥ SHIOTEPMHUECKHE
peaKuru, TEPMOXUMUYECKUE YPAaBHEHUS

7. | IloHsATHE O CKOPOCTH XUMUYECKON PEAKITUH. VYcrHblid
[ToHsiTHE O TOMOTE€HHBIX U TE€TEPOTCHHBIX OIIpOC;
peakuusx. @akTopsl, BIAUSIONINE HA
CKOPOCTb XUMHYECKOW peaKIuu

8. | IlonsTue 06 0oOpaTUMBIX U HEOOPATUMBIX YcTHbII
XUMHUUYECKUX peakuusix. [lonarue o OIIpOC;
XUMHUYECKOM PaBHOBECUM

9. | ®akTopsl, BIUSIONIME HA CMEILICHHUE Ycrabii
XUMHUYECKOTO PaBHOBECHS OIIpOC;

10. | MexaHU3M OKHCIUTENHHO- VcTHbIN
BOCCTAHOBUTEIIbHBIX PEAKLIHM OIIpOC;
(2TEeKTPOHHBIN OaaHC OKUCIUTETHHO-

BOCCTaHOBUTEIHHON PEAKIIHH)

11. | Teopus >AEKTPOIUTUUYECKOMN TUCCOITUAIUN. YcTHBIN
DNEeKTPOIUTHI U HEANEKTPOJIUThL. KaTHOHBI, OIIpOC;
aHMOHBEI. MeXaHU3M AUCCOLMAINH BEIISCTB
C pa3JIMYHBIMU BUJAMU XUMHYECKOU CBSI3U

12. | Crenens gucconuanuu. CUIBHBIE U clIa0bIE VCTHEIN

QJICKTPOJIUTHI

OTIpOC;




13. | Peakuuu noOHHOTO OOMEHA, YCIIOBUS UX [TnceMeHHbIM
npoTekaHus. FloHHbIE ypaBHEHHUs pEaKLUU KOHTPOJIb;

14. | Xumuyeckue CBOMCTBA KUCIIOT B CBETE YcrHbIi
MPEJCTAaBICHUN 00 IEKTPOIUTUYECKOM 0IIpOC;
JUCCOIUAIIUU

15. | Xumuyeckue cBOMCTBa OCHOBAHUM B CBETE YcrHbiit
MIPEJICTaBICHUN 00 ANEKTPOIUTUYECKON 0IIpoC;
JTUCCOIUAIINN

16. | XuMudecKre CBOWCTBA COJICH B CBETE YcrHbiit
MIpEICTaBICHUH 00 AIEKTPOIUTHUECKON OIIpoc;
JTUCCOITUAITIN

17. | TlonsiTre o ruzIpoau3e comeit YceTHEBI

OIIpoc;

18. | KauecTBeHHBIC peakny Ha KATHOHBI U YcTHbI
AHUOHBI OIpoc;

19. | IIpakTrueckas pabota Nel. Pemenne [TpaxTnyeckas
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME paboTa;
"DnexTponuTHYecKas qucconuanus”

20. | Ypok 000011eHns U CUCTEMATH3 AN VY cTHBI
3HAHUM OIIpOC;

21. | Ypok KOHTpOJIsI 3HAaHUH KoHnTtponbHas

pabora;

22. | O0mas xapaKTepUCTHKA raJIOr¢HOB. YcTHbII
Oco0eHHOCTH CTPOEHHS aTOMOB 3TUX 0Ipoc;
3JIEMEHTOB, XapaKTEPHBIE /Il HUX CTEEHU
okucinenus. CTpoeHue u pu3nveckue
CBOMCTBA MPOCTHIX BEUIECTB — IaJIOFE€HOB.

XHUMHYECKHE CBOMCTBA HA IPUMEPE XJIOpa
(B3auMoeiicTBHE C METAJIAMH,
HEMeTaJlJIaMU, [eJI0YaMH )

23. | Xnoposojopoa. ConsiHast KUCTIOTA, YcTHbII
XUMUYECKHE CBOMCTBA, MOIYUYEHUE, OIIpOC;
npuMeHeHne. KauectBeHHas peakuus Ha
XJIOPUA-HOHBI

24. | ®usnonornueckoe IeHCTBUE XJIopa u YcTHBIN
XJIOPOBOJIOPO/Ia HA OPraHU3M Y€JIOBEKa. OIIpOC;
Baxxneiiine X10puapl U UX HAXOXKICHUE B
pupoJie

25. | Ilpaktuueckas padorta Ne2. [Tomydenue ITpakTnueckas
COJISTHOM KHCJIOThI, U3yUYEHHE €€ CBOMCTB paborTa;




26. | Pemenue 3a1a4 Ha BBIYUCIICHUS TIO [TucbmenHbII
YpaBHEHUSIM XUMHUYECKUX PEAKIUH, €CITN KOHTPOJIb;
OJIMH PEareHT JIaH B U30BITKE

27. | Obmas xapakTepucTUKa 3eMeHTOB VIA- YcerHbii
rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB 0TIpoC;
ITHX JIEMEHTOB, XapaKTePHBIC I HUX
crenieHn okucieHus. CTpoeHHe U
(u3HYECKrEe CBOMCTBA TPOCTHIX BEIIECTB -

KHUCJIOPOJIa U cepbl. AJUIOTPOIIHBIE
MOIU(PHUKAITIN KHUCIIOPOA U CEPHI.
XHWMHUYECKUE CBOMCTBA CEPBI

28. | CepoBojiopo, cTpoeHue, pusmaeckne u YcTHBIN
XUMHUYECKUE CBOMCTBA OIIpoC;

29. | OkcHbI cephl KaK MPeICTaBUTEIN YcrHbii
KHCIIOTHBIX OKCHJIOB. CepHHUCTAs KHCIIOTa OTIpOC;

30. | Cepnas xucinora, GpU3NIECKUE u YcTHBIN
XMUMHUYECKHE CBOMCTBA (001I1e KakK OIpoc;
MIPEJICTAaBUTEIS KJIacca KUCIOT U
cnenuduueckue), mpumenenne. Comn
CEpHOM KUCIIOTHI, KaUeCTBEHHAs peaklys Ha
cynb(dar-uoH

31. | XuMuuecKue peakiini, JICXKaIHe B OCHOBE VcTHbIi
MIPOMBIIIIJIEHHOTO CIIOCco0a MoTydeHus 0TIpOC;
cepHOM KUCIOTHI. Penienue 3agad Ha
HaXO0XJ/IEHHE MAacCOBOM J0JIH BbIXOa
MIPOJIyKTa peakiuu

32. | HaxoxaeHue cepbl U € COeTMHECHU B YceTHBIN
npupoae. XuMHYECKOe 3arpsi3HEHHE 0TIpOC;
OKPY’KaIoIllel Cpe/ibl COETMHEHUSIMU CEPhI
(KUCIOTHBIE JOXKIH, 3aTPA3HEHHUE BO3yXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPALECHHS

33. | O01as xapakTeprcTHKa 3JIEMEHTOB VA- YcTHbII
rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB OTIpoC;

3THUX 3JIEMEHTOB, XapaKTepHbIE ISl HUX
CTETIEHH OKUCJICHMS. A30T,
pacrpocTpaHeHHe B IpUpoJie, pusnueckue
U XUMHYecKue cBolictBa. Kpyrosopot asora
B IIpUpOJIE




34. | AMMuak, ero GU3MYECKUE U XUMUYCCKHE YcerHbii
CBOMCTBa, oNydeHue u npumenenue. Conu OTIpOC;
aMMOHHSI, X (PU3UIECKHE U XUMHYCCKUE
CBOMCTBA, MpuMeHeHue. KauecTBeHHas
peaxius Ha HOHbI AMMOHHS

35. | [IpakTuueckas padota Ne3. [Toryuenue [TpakTuyeckas
aMMUaKa, U3y4eHHe ero CBONCTB paborta;

36. | A30THas KHCIIOTa, € PU3MYCCKUE U YcTHbIH
XUMUYECKHE CBOMCTBA (00IINE KaK OIIpOC;
MIPEJCTaBUTEINS Kilacca KUCIIOT U
cnenuduueckue). Hutpatsl

37. | Ucnonp30BaHKHEe HUTPATOB H COJICH VYcrHbii
aMMOHHSI B KQUeCTBE MUHEPATHHBIX OTIpOC;
yaoOpeHui. XuMHUUeCKOe 3arpsi3sHEHUE
OKpYXKaroIIeH Cpeibl COSTMHCHUSIMHA a30Ta
(KUCIIOTHBIC JIOK/IH, 3arPs3HEHUE BO3/IyXa,

TTOYBBI ¥ BOJIOEMOB)

38. | ®ocdop, amtoTpoITHbIe MO AU DHUKAIHH YcTHBIN
dbocdopa, puznyeckne U XUMHUECKHE 0Ipoc;
CBOMCTBA

39. | Oxcun dhocdhopa(V) u hochopras kuciora, YcTHbIi
¢buznyeckue U XuMUYeCKHe CBONCTBA, 0TIpOC;
nosnyueHue. KauectBeHHas peakius Ha
dhocdar-noHsl

40. | Ucnionp3oBanue pocdaroB B KauecTBe YcTHbII
MUHEpaJIbHBIX yI00peHuil. 3arpsi3HeHue 0TIpOC;
MIPUPOIHBIX BOJIOEMOB (ochaTamu

41. | Yruepo, aJuIOTPOITHbIE MOU(UKALINH, VCcTHBIN
pacmnpocTpaHeHue B pupoe, husnueckue 0TIpOC;
Y XUMUYECKHE CBOMCTBA. AJICOpOIHS.

KpyrosopoT yriepoaa B mpupoje

42. | Oxcuapl yriaepona, ux pu3nuecKue u VcTHBIN

XUMHYECKHE CBONCTBA, PU3NOTIOTHYECKOE OTIpoC;

JIeiCTBUE HA )KUBbIE OPTraHU3MBI,
MOJTy4deHHE U IPUMEHEHHNE. DKOJIOTHYeCcKHe
po0JIeMbl, CBSI3aHHbIE C OKCHJIOM
yrnepona(IV); runoresa rino6aibHOTO
MOTEIUICHUS KIIMMaTa; MapHUKOBBIA AP dexT




43. | YroabHas KUCIIOTA U €€ COIHU, UX VcTHbIi
(uznUecKre U XUMUIECKIE CBOWCTBA, 0IIpoC;
nojy4yeHue u npuMmenenue. Kauectsennas
peaknus Ha KapOOHAT-UOHBI.

Hcnonp3oBanue KapOOHATOB B OBITY,
MEJIUIIUHE, TPOMBIIIJIEHHOCTH, CETbCKOM
XO03S1CTBE

44. | Tlpaktuueckas padora Ne4. [lomydyenue IIpaxTryeckas
yriekucioro raza. Kauectsennas peaxius paboTa;
Ha KapOOHAT-HOH

45. | [lepBoHavyanbHbIC TOHATHS 00 YcrHbiit
OpPraHUYECKUX BEIIECTBAX KaK O 0IIpOC;
COCIMHEHUSX YTIIepo/ia: 0COOCHHOCTH
COCTaBa U CTPOEHUS

46. | TToHATHE O OMOJOTUYECKH BOKHBIX VYcrHblid
BEIIIECTBAX: XKUpaX, OeKax, yriaeBoax. 0TIpOC;
MartepuaibHO€ €UHCTBO OPTaHUYECKUX 1
HEOPraHWYECKUX COCTMHEHUN

47. | KpemHnid, ero puzndeckne 1 XMMUIECKHE YcTHbII
CBOJCTBa, MOJIyYeHUE U IPUMEHEHUE B 0TIpOC;
anekrpoHuke. CoenHEeHUsI KPEMHUS B
pHupoie

48. | O6mume nmpeacTaBaeHUs 00 OKCHIE VcTHBI
kpeMuauA(IV) 1 KpeMHHEBOM KUCIIOTE. OIIpOC;
CunukaThl, UX UCHOJIb30BaHUE B OBITY,

MEIUIINHE, TPOMBIIITICHHOCTH

49. | BaxHeWIne CTpPOUTEIIbHBIC MaTePUAIbI: YcrHblid
KepaMuKa, CTeKJIO, [IEeMEeHT, OETOH, 0TIpOC;
x)ene300eToH. [Ipobiaembl 6e301acHOTO
WCIO0JIb30BAaHUS CTPOUTENBHBIX MaTEPHAIIOB
B MTOBCE/IHEBHOM JKU3HU

50. | [Ipaktuueckas pabora Ne 5. Perienne [IpakTunueckas
AKCIIEPUMEHTAJIbHBIX 3a/a4 [0 TEME paboTa;
«BaxxHenmue HeMeTauIbl U X
COCTMHEHUS»

51. | Ypok 06001ieHns u cucreMaTu3aluu VcTHEIN
3HaHUHN OIIpOC;

52. | YpoK KOHTpOJIs 3HAHUI KonTponbHas

pabora;




53.

OOmast XapakTepUCTUKAa XUMUYECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBAHUU MX
I0JIOKEHUS B IEPUOUYECKOMN CHCTEME
xuMmudeckux anemeHToB JI. 1. MeHneneeBa
U cTpoeHUs aToMOB. CTpOEHHE METaIIJIOB.
Mertannnueckas CBsI3b U MeTaJlJIMUEcKas
KpUCTaJUINYECKas peléerka

YcTHBIN

OTIpOC;

54.

DNEKTPOXUMHUYECKUN Psii HAPsHKEHUI
MeTaioB. du3nueckre U XUMHYECKUE
cBoiicTBa MeTayuioB. OOuIMe crnocoOsl
MOJIy4YEHUS] METAJIIOB

YcTHBIN

OTIpOC;

55.

[ToHsiTHE O KOPPO3UH METAIIIOB U
OCHOBHBIE CIIOCOOBI 3aLIUTHI OT KOPPO3UH

YcerHbINi

OTIpOC;

56.

CrnaBsel (CTayb, YyTYH, TIOPATIOMHHHM,
OpoH3a), UX MPUMEHEHHE B OBITY U

IMPOMBIINIJICHHOCTH

YcerHbINi

OTIpOC;

S7.

Illenounbie MmeTamisl. [logoxeHnne B
HepI/IOHI/I‘—IeCKOI\/'I CUCTEMEC XUMHUYCCKUX
anemenToB JI. 1. MenneneeBa, CTpoeHue
atoMoB. HaxoxieHrne B mpupo/ie.
dusnyeckre U XMMUYECKHIe CBOMCTBA (Ha
npuMepe HaTpusi ¥ Kayusi). OKCUbI 1
TUAPOKCHIBI HATPHS U Kaius. [IpumeHeHune
MIEJTOYHBIX METAJUIOB U UX COCTMHEHUN

VYcTHBIN

OTIpOC;

58.

Illenoyno3eMenbHbIC METAIJILI MATHUHN U
KaJIbIIU, cTpoeHue aroMoB. [losioxkenue B
MEePUOIMYECKON CUCTEME XUMHYECKUX
anemeHToB 1. Y. Menaeneena.
Haxoxnenue B mpupone. ®usnueckue u
XUMHYECKHE CBOMCTBA. BaxkHemue
COCTMHCHUS KaJIbIUs (OKCHI, THUIPOKCHUI,
COJIN)

YceTHBIN
O1Ipoc;

59.

Pemenue 3agay Ha BEIYMCIICHUS 110
YPaBHCHUAM XUMHUUCCKUX peaKHHfI, €Clin
OJIUH U3 pCAarcHTOB J1aH B M30BITKE WU
COACPKUT NPUMCCH, MacCOBOM JOIHU
BbIXOa MPOAYKTa pCAKIIUU

[IuceMeHHbIH
KOHTpO!JIb;

60.

JKEcTKOCTh BOMBI M CIIOCOOBI €&
yCTpaHeHHUsl. BeluncneHus no ypaBHEHUsIM
XUMUYECKUX PEAKIUH, €CIIH OJIUH U3
peareHTOB J1aH B BUJI€ BOJTHOTO PacTBOpa C
HM3BECTHOM MaccOBOM Jo0jei

YcTHBIN
0Ipoc;




61. | Ilpaktuueckas padora Ne6. JKéctrocTh 1 ITpakTnueckas
BOJIbI U METO/IbI €€ yCTpaHEHUS pabora;
62. | Anromunuii. [Tonoxenue B mepuoandeckoin | 1 Ycerubiid
CUCTEME XUMUYECKUX 37eMeHTOB /. U. OIIpOC;
MenneneeBa, CTpOEHHE aTOMA.
Haxoxnenue B npupone. Puznueckue u
XHUMHYECKUE CBOMCTBA. AM(OTEpHBIE
CBOMCTBA OKCHJIA Y THAPOKCHIA
63. | .JXKene3o. [TonoxeHune B NeproMIECKOM 1 YcTHBIN
CHUCTEME XUMUYECKUX 37eMeHTOoB /I, U. OITpOC;
MenneneeBa, CTpOEHHE aTOMA.
Haxoxnenue B npupone. Puznueckue u
XUMHUYECKUE CBOMCTBA
64. | Oxcunel, Tuapokcuabl u conm xkenesa(ll) m | 1 YcrHbiit
xenesza(Ill) 0TIpOC;
65. | [IpakTuueckast padora Ne 7. Perenue 1 [TpakTuueckas
AKCIIEPUMEHTAJIBHBIX 33724 110 TEME paboTa;
«BaxxHenmme MeTaIbl U KX COSTUHEHUS
66. | Ypok KOHTpOJIs 3HAaHUH 1 KoHnTtponbHas
pabora;
67. | [IpupogHBIe UICTOYHHUKH YTIIEBOJIOPOJIOB 1 YcTHbIl
(yroJib, IpUPOIHBIN Ta3, HEPTH) TPOTYKTHI 0TIpoc;
UX TIepepabO0TKH, UX POJIb B OBITY U
poMblIiieHHocTH HoBble MaTepualsl u
TexHoJoruu. BemecTBa u marepuaisl B
MOBCEIHEBHOM JKU3HU YeJIOBEKa. XUMUS U
310poBbe. bezonacHoe ncnosib30BaHue
BEIIECTB U XMMHUYECKUX pEaKuil B ObITY
68. | OCHOBBI 3KOJIOrMYECKOH IPaMOTHOCTH. 1 YcTHbI
XUMUYECKOE 3arpsi3HEHUE OKPYKaIOIIeH 0TIpOC;
Cpelbl, IpeiebHO JOMyCTUMAs
KoHIeHTpamus Bemiects - [1JIK). Poib
XUMHH B PELIICHUH SKOJIOTHUECKUX MPOOIEM
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V1A YYEHUKA

8 KIIACC

Xumust. 8 knace/I"abpuensia O.C., Octpoymos U.I'., Cagkos C.A., AknmonepHoe o0miectBo «M31aTenbcTBo
«IIpocsemeHuney;

BBenure cBoil BapuaHT:

- Xumust. 8 ki1.: pabodast retpaas kK yaeonuky O.C. 'abpuensna «Xumus. 8 kimace»

- Xumusi. 8 Ki1.: TeTpajab 11l 71a00paTOPHBIX OIBITOB U MPAKTHUECKUX padboT K yueOnuky O.C. ['abpuensna
«Xumus. 8 kiacc

9 KUIACC

Xumus. 9 xmace/T'adpuensa O.C., OctpoymoB W.T'., Cnaakos C.A., AknroHepHOe 001ecTBo «M3maTenbcTBo
«Ipocsemenney;

BBenure cBOil BapuaHT:

- Xumus. 9 ki1.: pabodast tetpas kK yaeonuky O.C. 'abpuensHa « Xumus. 8 kiace»

- Xumus. 9 KI1.: TeTpab IS JIA00PATOPHBIX OMBITOB M MPAKTHIECKHUX padoT k yueonuky O.C. ['abpuensHa
«Xumus. 9 kimacc

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
8 KJIACC

1. HacronpHast kaura yaurens. Xumus. 8 kinacc / O.C. Tabpuensu, H.IT. Bocko6oitnukosa, A.B. fmykoBa. —
M.: ipoda, 2018.

2. Xumus. 8 Kkiacc: KOHTPOJbHBIE B TPOoBepoUHbIe paboThl K yueOHuky O.C. ['abpuensna «Xumus. 8 kimace»
/ O.C. I'abpuensn, I1.H. Bepeskun, A.A. Yiakosa u ap. — 8-e uzj., crepeoruit. — M.: Jlpoda, 2020

3. 7. Xomuenko U.I". Pemenue 3amadq o xXuMun

9 KJIACC

1. HacronpHas kaura yaurens. Xumus. 9 kinacc / O.C. Tabpuensu, H.I1. Bocko6oitnukosa, A.B. fmykoBa. —
M.: Ipoda, 2018.

2. Xumus. 9 Kacc: KOHTPOJIbHbBIE U ITpoBepouHbie paboThl K yueOHuKy O.C. ['abpuensina «Xumus. 8 kiaacc»
/ O.C. I'abpuensn, I1.H. Bepeskun, A.A. Yinakosa u ap. — 8-e uzj., crepeoruit. — M.: Jlpoda, 2020

3. 7. Xomuenko U.I'. Pemenue 3amaq o xXuMun

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

8 KJIACC

https://uchi.ru/
HTTPS://RESH.EDU.RU/
HTTPS://WWW.YAKLASS.RU
HTTPS://SKYSMART.RU
https://interneturok.ru/
https://foxford.ru/wiki/biologiya/

9 KJIACC
https://uchi.ru/


http://www.yaklass.ru/

HTTPS://RESH.EDU.RU/
HTTPS://WWW.YAKLASS.RU
HTTPS://SKYSMART.RU
https://interneturok.ru/
https://foxford.ru/wiki/biologiya/


http://www.yaklass.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHUE

CropaBoynble Tabaumbl. MoJienu KpucTainueckux pemerok. Tabmuma «[lepuoanueckas cuctema
xumuudeckux dnemenToB JI.M. Menneneesa». Tabnuima «PacTBOpUMOCTB COJEH, KUCIIOT U OCHOBaHMIA B
BoJie".

OBOPYJIOBAHMUE /UIA ITIPOBEAEHUSA IIPAKTHYECKUX PABOT

lITatus, ¢papdopoBas yamika, CHUPTOBKA, CIUPTOBKH, TUT'€IIbHBIC ITUIIIIBI, XUMUYECKAN CTaKaH, Ty9HHa,
poOHUPKH, MPOOHPKA C MTPOOKOH M Ta300TBOTHON TPYOKOIA.
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