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IHHOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma o xumuw it 00ydaromuxcs 8-9 Ki1accoB cocTapieHa Ha OCHOBe TpeOoBaHMiA K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus,
npeacTaBiIeHHbIX B DenepanibHOM roCcyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAapPTE OCHOBHOTO OOIIETo
o0pa3oBaHus, ¢ yI€TOM pacrpeie€HHBIX 10 KJIacCaM MPOBEPSIeMbIX TPEOOBaHMIA K pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIEr0 00pa30BaHUs U 3JIEMEHTOB COJICPKAHMU,
MIPE/ICTaBICHHBIX B Y HUBEPCAILHOM KOU(UKATOpE IO XUMUH, a TaKkKe Ha ocHoBe [IpumepHOil mporpaMMbl
BOCITUTaHMs 00Y4arOLUXCsl IPU MOJIy4EHUH OCHOBHOTO 00111ero oopa3oBanus u ¢ yuérom Konuennuu
MpenogaBaHus y4eOHOTo peaMeTa « XuMuUsh B 00pa3oBaTeNIbHBIX Opranu3anusax Poccuiickoi
®denepanny, peain3yronX OCHOBHBIE 00111€00pazoBaTenbHble porpaMmsl (yTB. Pemenuem Komnerun
Munnpocsemenus Poccun, mpotokon ot 03.12.2019 N I1K-48H).

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMUS»

Bxuag yuebHoro npeamera «XuMush» B JOCTHKEHHE 11€7I€il OCHOBHOTO 00111er0 00pa3oBaHus 00yCIOBIEH
BO MHOTOM 3HAUE€HHEM XHUMHYECKON HAYKHM B ITO3HAHWHU 3aKOHOB IPUPO/JbI, B pa3BUTUHU ITPOU3BOANUTECIBHBIX

CHJI 00IIIECTBA U CO3JJaHUH HOBOM 0a3bl MaTepUaIbHOMN KYJIbTYPBHI.

XUMHS KaK 2JIEMEHT CHUCTEMBI €CTECTBEHHBIX HaYK PacIpoCTpaHuia CBOE BIMSHUE Ha BCE 00IaCTH
YeJI0BEYECKOrO CYIIECTBOBAHMUS, 3a]lajla HOBOE BUJCHHE MHPA, CTajla HEOTHEMIJIEMbIM KOMIIOHEHTOM
MHPOBOH KYJIbTYphl, HEOOXOIMMBIM YCIIOBUEM KM3HU OOIIECTBA: 3HAHWE XUMUHU CITY’)KUT OCHOBOM ISt
(hopMHUpOBaHMSI MUPOBO33PEHHUSI YENIOBEKA, €ro MpeACTaBlIeHUI 0 MaTepruaIbHOM €UHCTBE MUPA; BAKHYIO
poJib UrparoT hopMUpyeMble XUMHEH MPEACTAaBICHHS O B3aUMOIIPEBPALICHUSIX SHEPTHH U 00 IBOJIIOLUN
BEIIECTB B MPUPO/IC; COBPEMEHHAs! XUMUS HalpaBjeHa Ha pellleHue rI00anbHbIX TPOoOieM yCTONYHUBOTO
Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM, SHEPTCTUUECKOM, TUIIIEBOM U AKOJIOTHYECKOH 06€301MacHOCTH, pooIeM
3/IpaBOOXpPaHEHHUSI.

B ycnoBusx Bo3pacTaroniero 3Ha4eHus XMMHUH B )KU3HU 0OIIeCTBa CYILIECTBEHHO OBBICHUIIACH POJIb
XMUMHUYECKOT0 oOpa3oBaHus. B riane conuanm3anuy OHO SBISETCS OJHUM U3 YCIOBUN (OPMUPOBAHUS
MHTEJUJIEKTA JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSI.

CoBpeMeHHOMY YelIOBEKY XUMUYECKHe 3HAaHUSI HEOOXOAUMBI 7151 IPUOOpETeHHsI 00IEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOIIET0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4acTBOBATh B MHOTOOOpa3HOM
KU3HU OOIIEeCTBa, /Ui OCO3HAHUS BaYKHOCTU Pa3yMHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U 3JJ0POBBIO
JPYTUX, K OKpY>Karolei IpUpoIHOH cpeie, M TPaMOTHOTO MOBEICHUS MPU UCTIOJIb30BAaHUU PA3THUYHBIX
MaTepHUaIoB U XUMUYECKHUX BEIIECTB B IIOBCEAHEBHOM KU3HU.

XuMuyeckoe 00pazoBaHuE B OCHOBHOM HIKOJIE SIBISIETCSI 0Q30BBIM 110 OTHOIIICHHUIO K CHUCTEME OO0IIIEero
XUMHUYECKOTO oOpa3oBaHus. [IoaTOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUcCyIre oduemy
XUMHUYECKOMY 00pa30BaHUIO KIIFOUEBbIE IIEGHHOCTH, KOTOPBIE OTPAXKAIOT FOCYAapCTBEHHBIE, OOIIIECTBEHHBIE U
WHIUBUAYaIbHBIE TOTPEOHOCTH. DTUM ONPEAETSETCS CYIIHOCTh OOIIel cTpaTerui 00y4eH s, BOCITUTAHUS U
pa3BUTHS 00YUAIOIINXCS CPEICTBAMHU YUeOHOTO MpeaMeTa «XUMHSD.

N3ydenue mpeamera: 1) crmocoOCTBYeT peann3aliii BO3MOXKHOCTEH [JIsl CaMOPa3BUTHS U GOPMHUPOBAHHS
KYJIBTYpBI TMYHOCTH, €€ 0011ei 1 (YyHKIIMOHATBHOM IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMHUPOBAHUE
MBIIIUIEHUS] ¥ TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSATEIILHON Y4eOHOM
JeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATENILCKUX YMEHHUH, HE0OOXOAMMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK U B IPO(PECCUOHATILHOM IS TENFHOCTH; 3) 3HAKOMUT CO CHEU(PHUKON HAYYHOT'O MBILIUICHUS,
3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIs4a HA €IMHCTBO NIPUPOJABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM



3TanoM B (GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTHU TIOJIPOCTKOB; 4) CIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HEHHOCTHOI'O OTHOIICHU K €CCTCCTBCHHO-HAYYHbIM 3HAHUWAM, K IPUPOAC, K UCTIOBCKY,
BHOCHT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHME IIKOJIBHUKOB.

Haspannple HampaBieHUs B 00yICHUH XUMHUH 00SCIICYUBAIOTCS CIEITUGPUKON CONepKaHUS IPEAMETA,
KOTOpBIﬁ ABJISICTCA IIEAArOrMYCCKU aJAlITUPOBAHHBIM OTPAKCHHUEM 0a3o0BoOii HAayKHU XUMHUHU Ha OHpeIIeJIéHHOM
arare €€ pa3BUTHSL.

Kypc xumun 0CHOBHOM IIKOJIBI OPUEHTUPOBAH HA OCBOCHHE 00YUYAIOIIUMHUCS OCHOB HEOPTraHUYECKOM

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

CrpykTypa coaep:kaHus rnpeamera chopMUpOBaHA HA OCHOBE CUCTEMHOTO IOAX0/a K €r0 U3y4YEHHUIO.
ConepmaHI/Ie CKJIabIBACTCA U3 CUCTEMbI TIOHITHH 0 XUMHUYECKOM 3JIEMEHTE 1 BEIICCTBC U CUCTEMBI MOHSATHH
0 XUMHYecKOoH peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO MPHUHIIUITY [1OCIIEI0BATENILHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPE/ICTABICHUIN pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHHMs KaK OCHOBBI BCETO €CTECTBO3HaHus, ypoBHs llepnonnyeckoro 3akona /. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHA XMMHUHU, YIYCHHA O CTPOCHUU aTOMa U XUMHYECKOH CBA31, HpeI[CTaBJ'IeHI/Iﬁ 00
IEKTPOIUTUYECKOM TUCCOLMALIMY BEIECTB B pacTBOpax. TeopeTnueckue 3HaHUs paccCMaTpUBaIOTCs Ha
OCHOBE AMIIMPUYECKH MOTYYCHHBIX U OCMBICIECHHBIX (DAKTOB, pa3BUBAIOTCS MTOCIIEOBATEIBLHO OT OJHOTO
YPOBHS K JIpYyTrOMY, BBITIOJNHSSA (YHKIIMH OOBSCHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U

BO3MOJKHOCTEH MPAKTUYCCKOI'0 MIPUMCEHCHHA U MMOJTYYCHUA NU3Yy4aCMbIX BCIICCTB.

Takas opranusans cogepKaHusi Kypca criocoOCTBYET MPEACTaBICHUIO0 XUMUYECKOHM COCTaBIISIIOIIEH
Hay4YyHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npupoisl. Tem caMbiM oOecrieynBaeTcsi BO3MOKHOCTD
(dbopMupoBaHUs y 00yHarOMMUXCS IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHHUIO M METO/IaM MO3HAHUS B
Hayke. BakHO Takke 3aMETUTh, UTO OCBOCHHUE COJIEPKaHUs Kypca MPOUCXOAMT C MPUBJICUEHNEM 3HAHUH U3
paHee M3y4eHHBIX KypcoB: «Okpyxaromuii Mupy», «buonorus. 5—7 kmacce» n «dusuka. 7 Kiaacey.

HOEJIN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUSD»

K HanpaBneHuio nepBoCTENEHHON 3HAUMMOCTH MIPU peau3aluu 00pa3oBaTeNbHbIX (DYHKIIHI TpeaMeTa
«XUMHUSD» TPAAUIIMOHHO OTHOCAT (pOpMUpOBaHKE 3HAHUN OCHOB XMMHUYECKOI HayKU Kak 00J1acTh
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JeSITEIbHOCTH YeJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHL. 3a/1a4ya MpeAMeTa COCTOUT B POPMUPOBAHUN CUCTEMbI XMMHUYECKUX 3HAHUN —
BOKHEHIINX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUI, JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, 3HAHUW O HayYHBIX METOJIaX NU3YUYCHHUS BEIIECTB U
XMUMHUYECKUX PEaKlUi, a Takke B ((GOPMHUPOBAHUH U PA3BUTUU YMEHHH U CII0COOOB JAESITETLHOCTH,
CBSI3aHHBIX C IJTAHUPOBAHUEM, HAOIIOICHUEM U MTPOBEICHUEM XMMHUYECKOT0 IKCIIEPUMEHTA, COOII0ICHHEM
paBuII 6€30MacHOTO 00pallleHus C BEIeCTBAMU B ITOBCETHEBHOM KU3HU.

Hapsiny ¢ aTuM nenu n3ydeHust npeMeTa B IporpaMMe yTOUYHEHbI M CKOPPEKTHUPOBAHBI ¢ YYETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HAMIPABJICHHOCTh OOYyYeHMs Ha pa3BUTHE U CaMOpPa3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIeKTa ¥ 0011el KyabTypbl. O0ydeHne yMEHUIO YUYUThCS U IPOJI0JKaTh CBOE 00pa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOW U3 BaKHEHIINX (YHKIMN y4eOHBIX TPEIMETOB.

B cBs3u ¢ 3THM IIpU U3y4CHUU NIPCAMCETA B OCHOBHOM IIKOJIE JAOMUHUPYIOIICC 3HAYCHHUC HpI/I06peJ'II/I TaKHue
OCIk, Kak:

— q)OpMI/IpOBaHI/IC HHTCIIJICKTYAaJIbHO paBBHTOﬁ JIJMYHOCTH, TOTOBOM K CaM006p8.30BaHI/IIO,
COTPYAHHUICCTBY, CAMOCTOATCIIbHOMY HPUHATUIO pemeHI/Iﬁ, CIIOCOOHOM aZlalITUPOBATHCA K 6BICTp0
MCHAIOIHUMCH YCIIOBUAM KU3HU,



i HaHpaBHeHHOCTB O6y‘-IeHI/I$I Ha CUCTECMATHUYCCKOC HpI/IOGH_[eHI/Ie yqaumxcsl K CaMOCTOﬂTeHBHOﬁ
HO3HaBaTeJ’IbHOfI ACATCIBbHOCTH, Hay‘-IHLIM MECTOJaM IIO3HaHHA, q)OpMI/Ip}IIOH_[I/IM MOTHUBaAIIUO U pa3BI/ITI/Ie
CIIOCOOHOCTEH K XMMUU,

— olecrieueHne yCIoBUH, CIIOCOOCTBYIOIMIUX MPUOOPETCHHUIO 00YJIAIOIIMMICS OIBITa PA3HOOOPA3HOM

JACATCIBHOCTH, IIO3HAHUA U CaMOIIO3HaHHM A, KIIFOYCBBIX HABBIKOB (KIIIOLIGBBIX KOMHGTGHHHﬁ), HUMCIOIIUX

YHHUBCPCAJIbHOC 3HAYCHHUEC IJIAA PA3JIMYHBIX BUAOB ACATCILHOCTH,

— (dopmupoBaHue yMEHHI OOBSICHITH U OLICHUBATH SIBJICHUS OKPYXKAIOIIET0 MUPa HA OCHOBAHHUH
3HAHUM U OIBITA, IMOJTYYEHHBIX IPU U3YUYECHUU XUMUH;

— (dopmupoBanue y 00yJarommXxcsi TYMaHUCTHYCCKUX OTHOIIICHUH, TOHUMAaHUS [ICHHOCTH
XUMUYECKUX 3HAHUH 17151 BEIPAOOTKH YKOJIOTHUYECKH I€71€CO00Pa3HOTO TOBEACHUS B OBITY U TPYJOBOM
NESITETFHOCTH B LIEIISIX COXPAHEHHS CBOETO 37I0POBBS U OKPYKAIOIIEH MTPUPOTHON CPEbl;

— pa3BUTHE MOTHBALIUU K 00Y4EHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO Ha OCHOBE

YCBOEHHMSI 00I11€YeSIOBEYECKUX [IEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IIpoduis u
HaIpPaBJIEHHOCTH JaJIbHEHIIEro 00ydeHHUsI.

MECTO YYEBHOI'O ITIPEJJMETA «XUMUS» B YYEBHOM I1VIAHE

B cucteme ob1rero o6pazoBanus «XuMush Npru3HaHa 0043aTeIbHBIM yYEOHBIM IPEIMETOM, KOTOPBIN
BXOJHT B COCTaB MpeaMeTHOM 001acTh «EcTecTBeHHO-HAaydHbIE TTPEIMETHI».

VY4eOHbIM IJTaHOM Ha €€ u3ydeHue oTBe/ieHO 136 yueOHbBIX 4acoB — 10 2 4. B HeJenio B 8 1 9 kimaccax
COOTBETCTBEHHO.



COJAEPKAHME YYEBHOI'O IIPE/IMETA

8 KIIACC

IlepBoHaYa/bLHBIE XUMHYECKHE TIOHATHSA

[Ipenmer xumuu. Pose xuMuu B )KU3HU desioBeka. Tena u BemecTsa. PU3nyeckue CBOWCTBA BEIIECTB.
ArperaTHoe cocTosiHue BemiecTB. [loHsTHE 0 MeTOIaX TIO3HAHUS B XUMUU. XUMUS B CUCTEMe HayK. UncThie
BemiecTBa 1 cMecH. CriocoObl pasiesieHus: cMeceii.

ATOMBI U MOJIEKYIIBI. XUMHUYECKUE AIeMeHThl. CUMBOJIBI XUMHUYECKUX 3JeMEHTOB. [IpocThbie U clioxHbIe
BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas popmyna. BaqeHTHOCTh aTOMOB XUMHUECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BewecTB. OTHOCUTENIbHAS aTOMHasi Macca. OTHOCUTEIbHAs MOJIEKY IsipHas Mmacca. MaccoBast 10714
XAMHYECKOTO JJIEMEHTA B COCMHEHUH.

Ou3nyuecKkue U XUMUUECKUE SIBIICHHS. XMMHUYECKasi peakus U e€ MpHU3HaKu. 3aKOH COXPaHEHUS MacChl
BelIecTB. XUMUYecKre ypaBHeHus. Kitaccuukanus XuMUIeCKUX Peakuii (COeAMHEH M, Pa3IOKEHHS,
3aMernieHus, o0OMeHa).

XUMUYECKUI KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHMUYECKOM MOCY0M, ¢ MpaBUiiaMu pabOThI B 1TaOOpaTopuu u
npuéMamMu 00pameHus ¢ JJabopaTopHBIM 000PYIOBaHUEM; U3YUEHHE U ONMCaHne (PU3NIECKUX CBOICTB
00pa3110B HEOPraHUUECKUX BELIECTB; HaOmoieHne pu3nyeckux (MiIaBjieHne BOCKa, TasHUE JIbJia, paCTUPaHHE
caxapa B CTYIIKe, KHIIEHUE W KOHJICHCAIUS BOJIbI) H XUMUYECKHUX (TOPEHNE CBEUH, MPOKATMBAHNE METHON
MIPOBOJIOKH, B3aMOJIEHCTBHE MeJla C KHCIOTOM) sIBIIEHUH, HAOII0IEHNE U ONMCAaHUE MPU3HAKOB MTPOTEKAHUS
XUMUYECKUX peakiuii (pa3ioKeHre caxapa, B3auMOJIEHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
pasnoxxenue runpokcuaa meau(Il) mpu HarpeBanuu, B3anMoielicTBHE Keme3a ¢ pactBopoM cosir Meau(1l));
M3y4YeHHUe CIoco00B pa3zesieHusi cMecel (C MOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BHIMIAPUBAHME,
TUCTUIUTSILMS, XpoMaTorpadusi), IpoBeJeHHE OUUCTKU TOBAPEHHOM COJIM; HaOII0IEHUE U OMTUCaHHe
Pe3yNIbTaTOB MPOBEACHHUS OMBITA, HILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHs MacChl; CO3/IaHue MOJiesen
MOJIEKY (IITapOCTEPKHEBBIX).

BaxuHeiinmue npeacTaBuTe/ i HEOPraHMYECKMX BellecTB

Bosnyx — cmecs razos. Cocras Bo3ayxa. Kuciaopon — aneMeHT u nnpocroe Bemectso. Haxoxnenue
KHCJIOpOJa B IpUpoe, Gpu3ndeckue 1 XMMUYeckre cBoicTBa (peakuuu ropenusi). Oxcunsl. [Ipumenenune
kucnopozaa. CriocoObl NOTy4EHUs KUCIOPOia B JaA0OPATOPUM M IPOMBIIIIIEHHOCTH. KpyroBoport kucioposia B
npupoje. O30H — alI0TPONHAsA MOIU(PHUKALHUS KUCIOPOa.

TennoBoil 3¢ dexT XMMHUUECKON peakluu, TEPMOXUMUYECKNE YPABHEHUS, K30~ U SHIOTEPMUYECKUE
peakuuu. TOmIMBO: yrojb U MeTaH. 3arpsa3HeHue BO3/AyXa, YCHJIEHHE NapHUKOBOrO 3QeKTa, paspyLieHue
030HOBOTO CJIOSI.

Bopopoa — anemeHT u npocroe BeuectBo. Haxoxaenue Bogopoaa B pupoie, prusnyeckre 1 XuMHUYECKHe
CBOICTBA, MPUMEHEHHE, CIIOCO0BI oydyeHus. Kucnotsl u conu.

KomnnuectBo BemectBa. Mois. MossipHast Macca. 3akoH ABoraapo. MounspHblii 00bEM razoB. Pacuérsl o
XUMHUYECKUM yPaBHEHUSM.

®dusnueckue cBocTBa BOAbL. Bona kak pactBoputeins. PactBopbl. HachllieHHbIE 1 HEHACBIIICHHBIE
pacTBOpBL. PacTBOpUMOCTS BelleCcTB B BoAE.MaccoBas 10JIs BELIECTBA B pacTBOpEe. XUMUYECKUE CBOMCTBA
BoJbl. OCHOBaHHUA. PoJib pacTBOPOB B IPHUPOJIE U B XKU3HU YejoBeka. KpyroBopoT BoJsI B IpUpoIE.
3arpsi3HeHHe NpUpoaHbIX BoJ. OXpaHa U 0YMCTKA IPUPOIHBIX BOJI.

Knaccugukanus Heoprannyeckux coeannennit. Oxcupl. Kinaccudukaryst okcumoB: coneodpasyromniie
(ocHOBHBIE, KUCIIOTHBIE, aM(oTepHbIE) U HecoseoOpa3zyrone. HomeHnkinaTypa okcuoB (MeXIyHapoIHast U
TpuBHaIbHAA). PU3NUECKUE U XMMUUYECKHE CBOICTBA OKcuIoB. [lomydueHne okcuaos.

OcnoBanus. Kiaccudukanus ocHOBaHUil: IETOYHN M HEPACTBOPUMBIE ocHOBaHUA. HomenkiaTypa



OCHOBaHUH (MeXAyHApOaHAas U TpUBHaJIbHAs). PU3NYECKUE U XMMUYECKHUE CBOIICTBA OCHOBAHUH.
[Tosyuenne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucinot. HomeHnknarypa KucioT (MeXayHapoIHasi U TPUBUAIBHAS ).
@uU3NYECKUE U XUMUYECKHE CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTauioB H. H. bekerosa. ITonyuenue
KHCJIOT.

Conu. Homenkmnatypa cosieit (MexyHapoaHasi U TpuBHallbHas). PU3HUECKUE M XUMHUECKUE CBOMCTBA
conei. [lonyyenue cosen.

I'enernyeckast cBA3b MEX Y KJlJacCaMH HEOPraHUYECKUX COEAMHEHUH.

XUMUYECKUI SKCIIEPUMEHT: KaUECTBEHHOE OIPE/ICIICHUE COAECPKAHUSI KHCIOPOia B BO3IyX€; MIOJIyUEeHHE,
coOupaHue, paclo3HaBaHNE M U3YYCHHE CBOMCTB KUCIIOPO/1a; HAOIOJCHNE B3aUMOICHCTBHS BEIIECTB C
KHCJIOPO/IOM U YCJIOBHUSI BOSHUKHOBEHUS U MPEKpaIlleHUs TOpeHus (I1okapa); 03HaKOMJIEHHE ¢ 00pa3amMmu
OKCHJIOB U ONMCAaHUE UX CBOMCTB; MOIy4YeHue, COOMpaHne, paclio3HaBaHUE U 3Y4YE€HHUE CBOMCTB BOJOPOJIa
(ropenue); B3auMoaercTBrEe Boopoaa ¢ okcuaoM meau(Il) (Bo3MoXKHO MCIOJIb30BaHNE BUIEOMATEPHUATIOB);
HaboIeHNe 00pa3IoB BEIECTB KOJINYECTBOM | MOJIb; HCCIIE0BaHNE 0COOEHHOCTEH pacTBOPEHUS BELLIECTB
C pa3INYHOM PACTBOPUMOCTHIO; IPUTOTOBJICHHE PACTBOPOB C ONMPEIECIEHHON MAacCCOBOU 101eH
PacTBOPEHHOTO BEIIECTBA; B3aMMOAEHCTBHE BOIbI C METaNIaMU (HATPUEM U KaJIbIIMEM) (BO3ZMOXKHO
HCI0JIb30BaHNE BUEOMATEPUAJIOB); OTIpEAETICHIE PACTBOPOB KUCIIOT U IIEJI0Y€ell ¢ HOMOIIbIO HH/IMKATOPOB;
HccleIoBaHNE 00pa3lioB HEOPraHUUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HaOJII0IEHUE U3MEHEHUS! OKPACKU
MHMKAaTOPOB B pacTBOPAx KUCIOT U Iesloueit; u3yuenue B3aumoeiicteus okcuaa meau(ll) ¢ pactsopom
CEPHOU KUCJIOTHI, KUCJIOT ¢ METAJUIAMH, PEAKIIMM HEUTPAIU3alNH; [I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJTHOTO METaJlla IpYruM U3 PacTBOpPA COJIM; pelIeHre HIKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe
«BaxHenmue Kiaccbl HEOPraHMYECKUX COEAMHEHUI.

IMepuoanyeckuii 3axkoH u Ilepuoanueckas cucrema xumudeckux djemeHToB . U. Menaeseena.
Crtpoenue aToMoB. XUMHYECKasl CBSI3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN

[TepBbie MOMBITKHM KIaCCU(UKAITUN XUMHUYECKUX 71eMeHTOB. [IoHATHE O Tpynmax CXOAHBIX 3JIEMEHTOB
(1IeI0YHbBIC U MET0YHO3EMEIIbHBIE METAIIIBI, TAJIOT€HbI, UHEPTHBIC T'a3bl). DJIEMEHThI, KOTOPbIC 00pa3yroT
aMm(doTepHbIC OKCU/IBI ¥ TUIAPOKCHIBI.

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa xuMmuueckux iemenToB Jl. 1. Menaeneesa.
KopoTkonepuoanas u jymmHHONIEpHoaHas (hopmel [leproanueckoil cucTeMbl XMMUYECKHX AJIEMEHTOB /1.
N. Menneneea. [leproasr u rpymmbl. @u3ndeckuii CMBICT MOPSIKOBOTO HOMEpa, HOMEPOB IIEpHoIa U
TPYIIIBI AJIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX sijiep. M3oTonbl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000J109eK
aTomoB niepBbIX 20 xuMuueckux eMeHToB [lepuoanueckoit cucremsl JI. . MenaeneeBa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA 10 ero noJioskeHuto B [lepuoanueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMHUUYECKHUX AJIEMEHTOB, METAIUNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO Tpynnam u nepuojam. 3Hauenue [leprnoanueckoro 3akoHa u [lepuoanueckoit
CUCTEMbI XUMHUYECKHUX IEMEHTOB JJI pa3BUTHs Hayku U npakTuku. [{. 1. MenneneeB — yu€Hblil u
IpaKJaHWH.

Xumudeckasi cBsi3b. KoBaneHTHas (MOJsIpHAs ¥ HETIONSIPHAs) CBsI3b. DNEKTPOOTPHUIATETLHOCTh
XUMHYECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccel OKUCIeHus 1
BoccTaHOBJIIeHUSA. OKHCINTEIIH U BOCCTAHOBUTEIIH.

XUMHUYECKUH IKCIEPUMEHT: U3ydeHUE 00Pa3I[0B BEIIECTB METAIJIOB U HEMETAIIJIOB; B3aUMO/ICHCTBUE
TUAPOKCH/IA IMHKA C PAaCTBOPAMH KUCJIOT U IIEJI0YEl; TPOBEACHHUE OMBITOB, UILTFOCTPUPYIOIIUX TPUMEPDI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIINH (TOPEHHE, PEaKIIUU PA3JI0KEHUS, COSTUHEHUS).

MexnpeaMeTHble CBA3H



Peanu3arust MeXXNpeAMETHBIX CBS3€H NMPU H3yYCHUN XUMUH B 8 KIIACCE OCYIIECTBIISIETCS Yepes
HUCITOJIb30BAHUEC KaK OGH.[I/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaxK U HOHSITI/II>'I, ABJIAOMIUXCSA CUCTEMHBIMU 1151
OTJICITBHBIX MMPEJIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHUs, 3aKOH, aHAIU3, CHHTE3,
KIIacCU(pUKaIus, TEPUOUIHOCTb, HAOIIOJCHHE, SKCIIEPUMEHT, MOJISTHPOBAHUE, U3MEPEHUE, MOJICITb,
SIBJICHUE.

du3uKa: MmaTepus, aToM, MEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUI, U30TOMbI, PAJUOAKTUBHOCTb,
MOJIEKYJIa, HIIEKTPUUYECKHH 3apsijl, BEIIECTBO, TENIO, 00bEM, arperaTHoe COCTOSIHUE BEIECTBa, a3,
(bu3nyYecKre BEIMYMHBI, SIMHHUIIBI U3MEPCHHSI, KOCMOC, IJIAaHEThI, 3BE3/1bI, COTHIIE.

buonorus: porocunres, aprxanue, buocdepa.

I'eorpadust: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPO/IBI, TIOJIE3HBIC HCKOMTAEMbIE, TOILITHBO,
BOJTHBIE PECYPCHI.

9 KUIACC
BemecTBo u XuMnueckasi peakums

[Tepnoanueckuit 3akoH. [lepnonnueckas cucrema xumudeckux 3neMeHToB J1. . Menaeneesa. Ctpoenune
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalus,
KaJIbIUS U UX COCIMHEHUN B COOTBETCTBUM C MOJIOKEHUEM JIEMEHTOB B [lepunoandeckoi cucreme u
CTPOEHUEM MX aTOMOB.

Crpoenue BeniecTna: BUAbl XAMUYECKOM CBSI3U. THUIBI KPUCTAIUIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKU U BUJIA XUMUYECKOU CBSI3H.

Knaccudukanuys 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB (MEXKIYHAPOIHAS U TPUBUATIbHAS).
XHUMHUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIMNXCS K Pa3IMYHbIM KJIacCaM HEOPraHUYECKUX COCIMHEHUH,
T€HETHYECKas CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMuaeckux peakiiiii Mo pa3aIuvaHbIM ITPU3HaKaM (110 YUCITY U COCTaBY YYacCTBYIOIIUX B
pEeaKIMK BEIIECTB, MO TeIIOBOMY d(PQEKTy, 0 H3MEHEHUIO CTETICHEH OKUCIICHUS XUMUYECKUX YJIEMEHTOB,
110 0OpaTUMOCTH, 110 YYACTHIO KaTaIu3aTopa). DK30- U SJHIOTEPMHUIECCKUE PEAKIIUN, TEPMOXUMUYECKUE
YpaBHECHHUS.

[Tonsatue o ckopocTu XuMu4yeckor peakuun. [ToHaTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peakuusx. [[oHsATHE O TOMOTEHHBIX U T€TEPOTreHHBIX peakusax. [ToHaTHe 0 XUMUYECKOM paBHOBECHU.
DaKTOPbI, BIUAIONIME HA CKOPOCTh XMMUUECKOHN PEAKIIUH U MOJIOKEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, SJICKTPOHHBINA OaJIaHC OKUCIIMTEIHLHO-BOCCTAHOBUTEILHOM
peakuun. CocTaBieHHe YPaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C HCIIOJIB30BAaHUEM METO1A
ANIEKTPOHHOTO OajlaHca.

Teopust 37EKTPOTUTUUECKON AUCCOIUALIMU. DIECKTPOIUTHI U HE- AIEKTPOJIUTHI. KaTHOHbBI, aHUOHBI.
MexaHu3M IMCCOLMAlMY BEUIECTB € PA3IMUHBIMU BUAAMHU XUMHUECKOM CBs13U. CTeneHb JUCCOIMAIIIH.
CunbHbIE U Cl1a0ble ANEKTPOJIUTHI.

Peakunu nonHoro oOMeHa. Y ciaoBHs MPOTEKaHUS PEaKIuii HOHHOTO OOMEHa, TOJIHBIE U COKPAIIEHHbIE
HMOHHBIE ypaBHEHUS peakinii. CBONHCTBA KUCIOT, OCHOBaHU U COJIEH B CBETE MPeACTaBICHHI 00
ANEKTPOJUTUYECKOU Aucconnanny. KauecTBeHHbIe peakuu Ha HOHBI. [IoHsITHE O THapOIU3€e COJIEH.

XUMHUYECKUH HKCIIEPUMEHT: 03HAKOMIIEHHE C MOJEIIAIMHU KPUCTAINTMYECKUX PEIIETOK HEOPTraHUUECKUX
BEII[ECTB — METAJUIOB U HEMETAJUIOB (TpaduTa U aliMasa), CIOKHBIX BEIIECTB (XJIOpHa HATPHS);
MCCIIeIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIIMH OT BO3ACHCTBUS Pa3IMUHBIX (aKTOPOB;
HCCIIEIOBAHUE AJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, ITPOLECCA TUCCOLMALMN KUCIIOT, EJI0YEN U COJIen
(BO3MOXHO MCMOJB30BAHUE BUACOMATEPUAIIOB); MPOBEJICHNUE OMBITOB, WITFOCTPUPYIOIINX TPU3HAKU
MPOTEKAaHUS peaKIInii HOHHOTO 0OMeHa (00pa3oBaHKe 0cajKa, BhIJIEICHUE Ta3a, 00pa30BaHUE BOJIBI); OIBITOB,



WJUTIOCTPUPYIOIIMX IPUMEPHI OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX peaklnii (TOpeHNe, peakLiuy pa3yiosKeHus,
COEJIMHEHHS ); pacllO3HaBaHUE HEOPraHMYECKUX BEIIECTB C IIOMOIIbI0 KAUECTBEHHBIX PEAKIUI HA HOHBI;
pelieHue SKCIIEPUMEHTAIbHbIX 3a/1a4.

HeMeTanabl 1 UX cCOeTUHEHHUS

OOm1ast xapakTepuCcTUKa rajJoreHoB. OcOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTETICHN OKHUCIICHUS.
Crpoenne u Gpu3MUECKUE CBONCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUYECKHE CBOMCTBA HA ITPUMEpPE
xJiopa (B3aMMOJENCTBHE ¢ METAJIIaMU, HEMeTaJlIIaMH, Leslo4aMu). XJiopoBoaopoa. CosiHast KUCIIOTa,
XMMUYECKHE CBOMCTBA, MOTyYeHHne, NpuMeHeHne. JlelicTBre XJI0pa U XJIOPOBOJIOPOIa Ha OPraHu3M
YenoBeka. BaxkHelme XJI0pUabl U X HAX0XKIEHUE B IIPUPOJIE.

O6mas xapakrepuctuka nemMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIEC CTEIIEHU
OKHCIICHHSL.

Ctpoenne U Gpu3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U CEPhl. AJUTOTPOTTHBIE MOTU(PHKAIIHA
KHUCIIOpO/1a U cepbl. XUMUYECKHUE CBOWCTBa cepbl. CepoBOIOPO, CTPOEHUE, (PU3NUECKUE U XUMUYECKHE
cBoiicTBa. OKCHIBI Cephl KaK MPECTaBUTENN KUCIOTHBIX OKCUI0B. CepHast KHCIoTa, pU3nUecKue 1
XMUMHMUYECKHE CBOMCTBA (001I1e KaK MPeICTaBUTENs Kilacca KUCIIOT U crienupudeckue). XuMU4ecKue
peaKIny, JIeXKaliue B OCHOBE MPOMBIIIUIEHHOTO CIIOCO0a MoTy4eHust cepHoi KucioThl. [Ipumenenne. Comm
CEpHOI KUCIIOTHI, KAaUECTBEHHAs peakius Ha Cynbdar-noH. HaxoxaeHue cepbl 1 €€ CoeIMHEHHUH B IPUPOJIC.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpe/bl COSAMHEHUSMHE Cephl (KUCIOTHBIE JIOXKIH, 3arpsi3HEHHE
BO3/IyXa M BOJOEMOB), CITIOCOOBI €0 MPEA0TBPAICHUS.

OO6mrast xapakTepucTuka anemMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIC CTETICHH
OKHUCJICHUS.

A30T, pacmpocTpaHeHue B Ipupoe, prusndeckue 1 XuMuieckue cBoictBa. KpyroBopoT a3ora B npupoze.
AmMuak, ero (pu3nyecKkue U XuMU4eckre CBOWCTBa, ojydeHue u npumeHeHue. Coau aMMOHUS, UX
¢buznueckue U XuMU4eckre cBONCTBa, MpuMeHeHue. KauecTBeHHas peakiysi Ha MOHbI aMMOHUSA. A30THas
KHCJI0Ta, €€ MoJTydeHue, (pru3nueckue u XuMu4yeckre CBOMCTBa (001ue KaKk MpeACcTaBUTENS Kilacca KUCIOT U
cnenuduueckue). Microsib30BaHne HUTPATOB U COJIEH aMMOHUS B KQUECTBE MUHEPAIbHBIX yI00pEHUI.
XUMHYECKOe 3arps3HEHHE OKPYKaIOIIEeH Cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAU, 3arps3HeHNE
BO3]lyXa, IOYBBI U BOJOEMOB).

docdop, amutorpornHbie Moaudukanuu Gochopa, puznueckne u XuMuueckue cBocTra. OKcuI
dhocdhopa(V) u pochopnas kucnora, puzndeckre 1 XAMUYECKUE CBOMCTBA, TIoJydeHue. Vcmonp3oBanme
¢docdaToB B KaueCTBE MUHEPAIBbHBIX YI00OpEHUH.

O6mas xapakrepuctuka sneMeHToB [V A-rpyrmbl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepPHbIE CTETICHU
OKHCJICHUS.

Yrnepon, amioTponHbie MOAU(UKAIINK, PACIPOCTPAHEHHE B IPUPOAE, (PU3HUECKUE U XUMUYECKUE
cBoiicTBa. AncopOuus. KpyroBopor yriepona B npupoje. OKcuisl yriepoaa, ux GU3n4ecKue 1 XUMHYECKUE
CBOJCTBa, ICMCTBUE HA KUBBIE OPTAaHU3MBI, IOTYyYEHHE U TPUMEHEHHEe. DKOJIOTHUYeCKHUEe MPOOIeMBI,
CBsI3aHHBIE ¢ OkcuioM yraepoaa(IV); runoresa rmo6anbHOTO NOTEIJICHUS KIUMaTa; TapHUKOBBIN d(PPeKT.
VYronbHas KUCIIOTa U €€ coiu, UX (PU3NYecKre U XMMHUYEeCKHe CBOMCTBA, MOJydeHNEe U TPUMEHEHHE.
KauecTtBenHas peakuus Ha kapOoHaT-HOHBL. Vcnons3oBaHue KapOOHATOB B OBITY, MEAUIIMHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUIX yriepoaa (MeTaH, ITaH,
STUJICH, AlleTUJICH, 3TAHOJI, TJIMIEPUH, YKCYCHas KucinoTa). Mx coctaB n xumuyeckoe crpoenue. [lonstue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: )KHUPaX, OeNKaX, YriaeBoaaX — U UX POJIH B )KH3HU YEIOBEKa.

MaTCpI/IaJ'ILHOC CANHCTBO OPraHUYCCKUX U HCOPraHNYCCKUX COCIUHEHMH.
erMHPIfI, €ro (1)143I/IHCCKI/IC 1 XUMHWYCCKHEC CBOI>'ICTBa, MOJIYYCHUC U IPUMCHCHHUC. COCIII/IHCHI/IH KpECMHUA B

npupoje. O6mue npencrasieHus 06 okcuae kpemuus(IV) n kpemuueBoii kucnote. CHIMKATHL, UX



UCIOJIb30BAHUE B OBITY, MEUIIMHE, TPOMBIIIUIEHHOCTH. BaxkHele cTpouTeabHbIe MaTEpUabl: KepaMHKa,
CTEKJIO, IIEMEHT, OeTOH, jxene300eToH. [IpoGeMbl 6€30MacHOTO MCIIOIb30BAHUS CTPOUTEIBHBIX MAaTEPUAIOB
B MOBCETHEBHOM KU3HMU.

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHUE 00Pa3I[0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIIOTHI,
MIPOBEICHUE KAUECTBEHHBIX PEaKiil Ha XJIOPHUI-UOHBI U HAOJII0JICHHUE TIPU3HAKOB MX MPOTEKAHUS; OTIBITH,
oTpakarolme GU3NIeCKue 1 XMMUYECKUE CBOMCTBA TaJIOTCHOB M UX COSAMHEHHI (BO3MOYKHO MCIIOIb30BAHNE
BHJIEOMATEPHUAJIOB); 03HAKOMJICHHE C 00pa3IiaMu XJIOPHUI0B (TaIOTeHHUI0B); 0O3HAKOMJIEHHE ¢ 0Opa3iaMu
Cepbl U €€ COeIMHEHUIMU (BO3MOXHO HCIOJIb30BaHUE BUAECOMATEPUAJIOB); HAOJIOJEHHE MTpoliecca
oOyrmuBaHUs caxapa o] AeHCTBUEM KOHIICHTPUPOBAHHOW CEPHOI KUCIOTHI; N3yYeHHE XUMHUECKIX
CBOWCTB pa30aBIEHHON CEPHOW KUCIIOTHI, TPOBEACHNE KAaUeCTBEHHOM pEakIy Ha Cyab(paT-HuoH U
HaOJroIeHNe MpHU3HaKa e€ MPOTEKaHUs; O3HAKOMIIEHHE ¢ (PU3NIECKUMHU CBOMCTBaMH a30Ta, pocdopa u ux
COoeIMHEHUH (BO3MOXHO HCIIOJIb30BaHUE BUIEOMAaTEPHAlIOB), 00pa3liaMM a30THBIX U (HOCHOPHBIX
ynoOpeHuit; nosyyeHue, coorpaHue, paclio3HaBaHUE U U3y4EHUE CBOMCTB aMMHUaKa; IPOBEIEHUE
KayeCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocaT-uoH U U3y4eHHEe IPU3HAKOB UX MIPOTEKAHHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30 THOM KUCIIOTHI C MEJIBbIO (BO3MOKHO MCIOJIH30BAaHNE
BUJIEOMATEPUANIOB); U3yUEHHE MOJIeNIel KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, QpysiepeHa;
03HAaKOMJIEHHUE C MPOIIECCOM a/IcOPOIIUHN PaCTBOPEHHBIX BEIIECTB aKTHUBHPOBAHHBIM YIJIEM U YCTPOUCTBOM
MIPOTUBOTa3a; MoJy4YeHrue, CoOupaHue, paclo3HaBaHue U U3y4eHHe CBOMCTB YIJIEKUCIIOTO T'a3a; MPOBEICHNE
KayeCTBEHHBIX peakluil Ha KapOOHAT- U CHJIMKAT-HOHBI U U3y4eHHE MPU3HAKOB WX NMPOTEKAHMUS;
03HAaKOMJIEHHE C TPOAYKLHEN CHIIMKATHON MPOMBIIIIEHHOCTH; pelIeHHe SKCIIEPUMEHTaIbHBIX 3a/1a4 [0 TeEMe
«BaxHenme HeMeTaUTbl M KX COEUHEHHS.

MeTaaabl ¥ UX COeAMHEHHS

OO6mrast XxapaKTepUCTHKAa XUMUYECKUX AIIEMEHTOB — METaJUIOB Ha OCHOBAHWH WX TOJIOKCHUS B
[Tepuonnueckoit cucreme xumuueckux 3neMeHToB [{. . MenneneeBa u ctpoenust atroMoB. CTpoeHue
MeTaJuIoB. MeTannuyeckas CBSI3b M METAUIMYECKAss KPUCTAIUTMYECKAs peIIETKA. DJIEKTPOXUMHUYECKUN Pl
HaIpsDKEHUH MeTa/uioB. PU3HYECKHEe M XUMHYECKHE CBOMCTBA MeTauioB. OO0IIHe criocoObl MOTyYeHUS
MeTauioB. [IoHATHE O KOPPO3UU METAILIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl (CTalb,
YyTr'yH, TIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHHE B OBITY U TPOMBIITICHHOCTH.

[llenrounbie MeTaibl: TIOJI0KeHUE B [lepronnueckoit cucreme xumuyeckux sneMeHToB J1. 1. Menaeneena;
CTPOCHHE MX aTOMOB; HaXOXKJIeHHE B pupoae. Pu3ndeckue 1 XMMHUYECKHUE CBOWCTBA (HAa MpUMEpe HATPHS U
Kanus ). OKCHIBI ¥ THIPOKCUIBI HATPHUS U Kaius. [[puMeHeHne MeI0YHbIX METAIIOB U UX COSAMHCHHM.

[IlerouHO3eMeENbHBIC METAJIBI MArHUN U KaJIbIIUM: TI0JI0)KeHHE B [leproauyeckoil cucTeMe XuMUYECKUX
snemenToB JI. . MeneneeBa; CTpoeHHE UX aTOMOB; HAXOKJICHUE B IIpupoie. PU3NUECKUE U XUMUYECKUE
CBOMCTBA MarHus 1 Kajubliusl. BakHelmme coequaeHus Kaabus (OKCHT, THAPOKCHU, COJH). JKECTKOCTD
BOJIbI U CTIOCOOBI €€ yCTpaHEeHHUS.

AmoMunmii: nonoxenue B [lepuonnueckoit cucteme xumuieckux 3nemeHtoB /. Y. Menneneena;
CTpOEHHE aTOMa; HaX0XkIeHUE B mpupoje. Pu3ndeckre 1 XUMUUECKHEe CBOMCTBA almrOMUHMS. AMDOTEpHBIE
CBOMCTBA OKCHJIA U THUIPOKCUJA AITFOMUHUS.

Kenezo: nonoxenue B [lepnoanueckoii cucreme xumuueckux 3neMenToB . 1. MenaeneeBa; crpoenue
aToMma; HaxoX/1eHue B npupojie. Duznyeckre u XMMHUYECKUE CBOMCTBA xele3a. OKCUIbL, THAPOKCUIBI U COIH
xene3a(Il) u xxenesa(Ill), ux cocras, CBO¥CTBA U IOTyYECHHUE.

XUMHUUYECKUH IKCTIEPUMEHT: O3HAKOMIICHHE C 00pa3ilaMyi METAJIOB | CIIJIABOB, UX (PHU3NIECKIMU
CBOMCTBaMM; U3yUEHHUE Pe3yIbTaTOB KOPPO3UHU METAIIOB (BO3MOKHO MUCTIOIb30BAaHUE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aUMO/ICHCTBUS OKCH/IA KaJbIUsl M HATPUS C BOJOW (BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEPHUAIIOB); UCCIIE0OBAHNE CBOMCTB ®KECTKOM BOJIBI; IPOIIECCa TOPEHUS JKelie3a B KUCIOPOIe

(BO3MOYHO UCIOJIb30BaHUE BUACOMATEPUAJIOB); IPU3HAKOB MPOTEKaHHUs KAUECTBEHHBIX PEAKLIUK Ha HOHbI



(Maruus, KanbIus, aTroMuHus, uHKa, xkene3a(ll) u xxenesa(Ill), menu(Il)); HabmoneHNe 1 onMcaHme
MIPOLIECCOB OKPAIIMBAHUS TJIAMEHU HOHAMU HATPUS, KaJIMs U KAJIbLHS (BO3MOKHO UCIOJIb30BAHUE
BHJICOMATEPUAIIOB); UCCIIETIOBaHUE aM(OTEPHBIX CBOMCTB I'MAPOKCH 1A AIFOMUHHMSI U TUAPOKCHIA IUHKA;

pellIeHNe SKCIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BaxxHelne MeTalibl U X COSIUHEHUS.
Xumus M OKpy:Kamas cpeaa

HoBsie maTepuansl 1 TeXHOJIOTMU. BelecTBa u Marepralibl B IOBCEHEBHOM )KU3HH YEJIOBEKA. XUMUS U
310poBhe. bezomacHoe NCnoap30BaHME BENIECTB U XUMHUECKUX peakuuii B ObITy. [lepBas momorp npu
XUMHUYECKUX 0KOTrax U OTpaBieHUsIX. OCHOBBI 3KOJIOTHUYECKOW rPaMOTHOCTH. XUMUYECKOE 3arpsi3HECHHE
OKpYXarolen cpeabl (mpenenbHas gomyctumas konmenTpanus Bemects — [1/1K). Pons xumun B pemennu
9KOJIOTHYECKHX TIPOOIIEM.

[IpupoaHble HCTOYHHUKH YTIEBOAOPOJIOB (yroJib, IPUPOIHBIN ra3, HEPTH), IPOAYKTHI UX MEPEPabOTKH, UX
POJIb B OBITY ¥ TPOMBITIICHHOCTH.

XUMUYECKUH 3KCIIEPUMEHT: N3ydeHne 00pa3oB MaTepuaoB (CTEKIIO, CIUIaBbl METAJIOB, TOJIUMEPHbIE
MaTepuasbl).

Me)l(l'[pe)_IMeTHble CBHA3HU

Peanusanus MmexnpeIMeTHBIX CBA3EH MPHU N3YYEHUN XUMUU B 9 Ki1acce OCYIIECTBIISIETCS Yepes
HCI0JIb30BaHKE KaK OOLINX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK U MOHATHH, ABISIOLIMXCS CUCTEMHBIMU 151
OT/EIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA. Peanu3anus MexXnpeIMETHBIX CBA3EH NPU U3YYEHUHN
XAMUU B 9 KJ1acce OCyIIECTBISIETCS Yepe3 NCIOTb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MMOHSITHI, TaK U
MOHATHUM, ABIAIOIUXCA CHCTEMHBIMHU IS OTJENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1u1re ecTeCTBEHHO-HAaY4HbIE MOHATH: HayYHbIN (DaKT, TMIIOTE3a, 3aKOH, TEOPUs, aHAJIU3, CUHTES,
KJaccu(uKanys, NepuoauuHOCTb, HaOII0IeHUE, SKCIIEPUMEHT, MOJECITUPOBaHHUE, U3MEPEHHE, MOJIENb,
sBJICHHE, TAPHUKOBBIN 3(h(PEKT, TEXHOIOTHsI, MATEPHAIIBI.

@dusnka: MaTepusi, aTOM, MEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIAJ, U30TOIIbI, pAAHOAKTUBHOCTD,
MOJIEKYJIa, EKTPUUECKUN 3apsijl, IPOBOIHUKH, OJYIPOBOIHUKH, TUIIEKTPUKHU, (POTOIIEMEHT, BEILIECTBO,
TeNno, 00bEM, arperaTHoOe COCTOSIHUE BELECTBA, a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKAs PEIIETKA,
CIIaBbl, (GU3NYECKUE BEJINYHMHBI, €ANHULBI U3MEPEHUS], KOCMUUYECKOE IIPOCTPAHCTBO, IIAHETHI, 3BE3IbI,
CounHite.

buosorus: gpotocunres, apixanue, Guocdepa, IKOCUCTEMA, MUHEPAIbHbIE YI0OPEHUS, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTBI, IUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE HOPO/Ibl, 10JIE3HBIE UCKOIIAEMble, TOIIIIMBO,
BOJHBIE PECYPCHI.



IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Nzyuenne xumuu B 8-9 Kitacce HanpaBJIeHO HA JOCTHKEHUE 00YyYaIOIIUMUCS TIMYHOCTHBIX,
METalpeIMETHBIX U IIPEAMETHBIX PE3YJIbTaTOB OCBOEHUS y4eOHOTO IIpeAMeETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yabTAThl OCBOCHUS MPOIPaMMBbI OCHOBHOTO 00IIIET0 00pa30BaHuUs JOCTHTAIOTCS B XOJI€
00y4eHHsI XUMUU B €IUHCTBE y4eOHOW M BOCITUTATENBHON AesiTeIbHOCTH OpraHu3anuy B COOTBETCTBHH C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH M TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU, IIPUHATHIMU
B 00IIIeCTBE MMPaBWIIaMH 1 HOPMAaMHU TIOBEJICHUS M CITOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPAa3BUTHS
Y COLMAIIN3ALUH 00yJarOIINuXCS.

JIMYHOCTHBIE pe3yabTaThl OTPaXaoT C(POPMUPOBAHHOCTh, B TOM YHUCJIE B YACTH:

IIaTprnoTHYeCKOro BOCIIUTAHUA

1) IEHHOCTHOTO OTHOIICHHSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY ¥ HAyYHOMY HACIIC/IUIO,
MMOHUMAaHMsI 3HAYE€HUsI XUMUYECKON HayKH B )KM3HU COBPEMEHHOI0 00IIeCTBa, CIOCOOHOCTH BJa/IETh
JIOCTOBEPHOM MH(MOPMAIUEH O TIEPEAOBBIX TOCTHKEHHUSIX U OTKPBITUSIX MUPOBOM U OTE€UECTBEHHOW XUMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPONUCTBE MHUpa U OOIIECTBA;

I'paxxmaHckoro BOCIUTAHUS

2) MMPpEACTABJICHUA O COUUAJIBHBIX HOpMaX U MpaBUjIax MCKINIYHOCTHBIX OTHOIIICHUM B KOJIJICKTUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4eOHO -UCCIIeIOBATENbCKOM, TBOPUECKON U
JPYTrUX BUAAX EATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOI COBMECTHOM NESATEIbHOCTH MIPH BBIOJHEHUU
yueOHBIX, I03HABATENIbHBIX 33/1a4, BHIIOJHEHUU XUMHUYECKUX SKCIIEPUMEHTOB, CO3JJAHUN YUE€OHBIX IPOEKTOB,
CTPEMIJICHHS K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOILU B IPOLIECCE 3TOM ydeOHOM NesITeIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIIMN HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIEICTBUI MOCTYIKOB;

HCHHOCTH HAYYHOI'0 MO3HAHUA

3) MHUPOBO33PCHYCCKUX Hpe,I[CTaBJ'IeHI/Iﬁ O BCIIECTBE U XUMHYECKOH p€akurun, COOTBETCTBYIOIIUX
COBPCMCHHOMY YPOBHIO PAa3BUTUA HAYKH U COCTABJIAIOIIUX OCHOBY AJIA TIOHUMAHUA CYIITHOCTHU Hay‘lHOfI
KapTUHBI MUpa, HpCI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3daKOHOMCPHOCTAX Pa3BUTUA ITPHUPOJIbI, B3AMOCBA3AX
YCJIIOBCKA C HpHpOI[HOﬁ cpezloﬁ, O POJIM XMMHH B IIOBHAHUHU ITUX BaKOHOMepHOCTeﬁ;

4) IMO3HABATCJIBHBIX MOTHUBOB, HAIIPABJICHHBIX HA IMOJIYYCHUC HOBBIX 3HAHUH 110 XHMHU, HeO6XOI[I/IMHX JUIA
00BACHEHHS Ha6J'IIO,Z[aeMLIX IIpOLCCCOB U ﬂBHeHHﬁ;

5) HOSH&B&TCJ’IBHOFI, HHq)OpMaHHOHHOﬁ U YUTATEIbCKOM KYJIbTYpPBI, B TOM YHUCJIC HABBIKOB
CaMOCTOSITEIIbHOM pa6OTLI C y‘le6HLIMI/I TCKCTaMU, CHpaBOHHOﬁ HHTepaTypOﬁ, AOCTYITHBIMH TCXHUYCCKUMU
cpeacTBaMu I/IH(bOpMaI_[I/IOHHbIX TeXHOHOFHﬁ;

6) HHTEpCCa K O6y‘IeHI/IIO " IIO3HAHUIO, J'IIO603HaTeJ'ILHOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpOGKTHOfI 1 UCCJIeI0BATEIbCKOM ACATCIIBHOCTHU, K OCO3HAHHOMY BBI60py
HaIIpaBJICHHOCTU U YPOBHS 06yquI/151 B HaﬂbHeﬁﬂleM;

®opMHUPOBAHUS KYJIbTYPHI 310POBbS

7) 0COo3HaHHS [IEHHOCTH HU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3I0POBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIEICTBUNA U HEMPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOT0JIsI, HAPKOTHUKOB, KypEeHUs1), HEOOX0AMMOCTH COOIIOICHUS TIPaBUII O€30MTaCHOCTH IPU OOpAIIEHNH C
XMMUYECKUMHU BEUIECTBAMH B OBITY M pealIbHOM KU3HU;

Tpyaosoro Bocnuranus
8) mHTEepeca K MPakTHUECKOMY N3Y4eHHIO TPodeccuit U Tpyaa pa3IudHOTO PO, YBaXKCHHE K TPYAY U



pe3ynbTaTaM TPYAOBOH AEATEIBHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHUs IIPEAMETHBIX 3HAHUM 110 XUMUH,
OCO3HAHHOTO BbIOOpA MHANMBUIyaIbHOM TPAEKTOPHH MPOJIOJIKEHHUS 00pa30BaHUs ¢ yIETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN; YCIIEITHOM
npohecCHOHATBFHON AATENIFHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJIallTUPOBATHLCS B
npodeccuoHanbHOU Cpese;

IKOJIOTHYeCKOT0 BOCIIMTAHUSA

9) 9KOJIOTMYECKH LIEJIECO00PA3HOT0 OTHOLICHHUS K IIPUPO/IC KaK UCTOYHHKY KH3HHU Ha 3eMiie, OCHOBE e
CYIIECTBOBAHMs, TOHUMAHUS [IEHHOCTHU 37I0POBOTO U OE€30MaCHOTO 00pa3a KU3HHU, OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PH3UUECKOMY H IICUXUIECKOMY 3/I0POBBIO, OCO3HAHHMSI IEHHOCTH COOIIIOICHUS
npaBuiI 0€30MaCHOTO MOBEICHHS MTPH pabOTE C BEIIECTBAMH, a TAK)KE B CUTYAIHSIX, YIPOKAIOIINX 3/I0POBBIO
W KW3HU JIIOJICH

10) crmocoOHOCTH MPUMEHSThH 3HAHUSI, TIOTydaeMble TIPU U3YUYCHUU XHUMHUH, JUTS PEIICHHS 33/1a4, CBSI3aHHBIX
C OKpYXKarollel MPUPOIHOM CPeIoi, MOBBILIEHUS YPOBHS dKOJOTHUECKON KYJIbTYPhI, OCO3ZHAHMS
IJ100aJIBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTeil UX pelieHus IOCPEICTBOM METO/I0B XUMUHU;

11) 3KOJIOTMYECKOTO MBIIIUICHHS, yMCHUSI PYKOBOJICTBOBATHCS UM B IIO3HABATEIbHOM, KOMMYHUKATHBHOM U

COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeMeTHBIX pe3yabTaTOB BBIACISIOT 3HAUUMBIC TSI JOPMHUPOBAHUS MUPOBO33PECHHUS
oOl1ieHay4Hble MOHATHUS (3aKOH, TEOpUs, IPUHLIUII, TUIIOTE3a, (DAKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U Jp.),
KOTOPBIE UCIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMeTaxX U MO3BOJISIOT Ha OCHOBE 3HAHUH U3
3TUX IpeaMeTOB (GOPMHUPOBATH MPEACTABICHUE O IEIOCTHONW HAyYHOU KapTUHE MHpPA, U YHUBEpPCAIbHbIE
y4eOHbIe JeCTBUA (TT0O3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYIATHBHBIC), KOTOPBIE 00€CTICUNBAIOT
(hopMHpOBaHKHE TOTOBHOCTH K CAMOCTOSTEIbBHOMY TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NeSITeIbHOCTH.

MetanpeaMeTHbIE pe3ylIbTaThl 0CBOSHHS 00pa30BaTEIbHOM MPOrPaMMBbI 0 XUMUU OTPaXKAIOT OBJIAJICHHE
YHHUBEpPCaJIbHBIMU MTO3HABATEIBHBIMU JEHCTBUSIMH, B TOM YHCJIE:

ba3zoBbIMH JOrHUYecCKUMH JeHCTBUAMH

1) yMeHHMEM HCIIOJIb30BATh MPHUEMBI JIOTHUYECKOTO MBIIIUICHHUS ITPH OCBOCHHH 3HAHMIA: PACKPBIBATH CMBICIT
XUMHUYCCKUX TOHATUH (BBIICIATh X XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH B3AaUMOCBS3b C APYTUMH
MTOHSATHSIMH ), UCIIOJIB30BATh MOHATHUS JUII OOBSICHEHHS OT/IEIbHBIX ()aKTOB M SIBJICHUI; BBIOUpPATh OCHOBAHUS
U KPUTEPUU [Tl KITAaCCU(PUKAIIUU XUMUYECKUX BEIIECTB U XUMUYECKHUX PEaKIUii; yCTaHABIUBATh IPUUYUHHO-
CJIEJICTBEHHBIE CBA3H MEKIY OOBEKTaMU U3YUEHUS; CTPOUTH JIOTUYECKUE PacCyKIeHUs (MHAYKTUBHEIE,
JIeIyKTUBHBIE, TI0 aHAJIOTHUH); AeIaTh BHIBOJbI U 3aKIIOUCHHUS,

2) yMEHHEM MIPUMEHSTH B ITPOIIECCE TO3HAHMS TIOHATHS (TPEAMETHBIC H METAIPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOJIb3YEMbIE B XUMHH, TIPe0OpPa30BhIBATH HIMPOKO MPUMEHSIEMbIC B
XUMHH MOJIENbHBIE MTPEICTABICHHS — XUMUYECKHI 3HAK (CUMBOJI dJIEMEHTA), XUMUYecKasi hopMmyna U
ypaBHEHUE XUMUYECKOH peakluy — MpH PEIIeHN YueOHO-TI03HABATEIbHBIX 3aa4; C Y4ETOM ITHX
MOJENBHBIX MPEICTABICHHUH BBISBIATH U XapaKTePU30BaTh CYIIECTBEHHBIE TPU3HAKU H3y4aeMbIX 00bEKTOB
— XMMHUYECKHUX BEIIECTB U XMMHUECKUX PEaKIUi; BBISBIATH 00IIHE 3aKOHOMEPHOCTH, TPUYHUHHO -
CJIEJICTBEHHBIE CBSI3M U MPOTHUBOPEUUS B U3yYAEMBbIX MPOLIECCAX U SIBJICHUSX; MPEUIaraTb KPUTEPUU IS
BBISIBIICHHS 9TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUNA; CAMOCTOSITETFHO BBIOMPATH CLIOCO0 pelieHus: y4eOHOM
3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS, BEIOUpATh HaUOOIIee TOIXOASIINN C YIETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB);

Ba3oBbIMH HccIe0BaATEeIbLCKHUMH JeHCTBHAMHA



3) YMCHHUEM UCIIOJIB30BAaTh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITIO3HAHUS, @ TAKKC B
Ka4ueCTBC OCHOBBI HJIA q)OpMI/IpOBaHI/ISI THUINOTE3LI 1O MPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX Cy)KIIeHI/IfI;

4) npuoOpeTeHNe OMBITA [0 UIAHMPOBAHHUIO, OPTaHU3AIMK U ITPOBEICHUIO YICHHUYECKUX IKCIICPUMEHTOB!
yMEHHE Ha0II01aTh 33 XOJI0M IPOIecca, CAMOCTOSITENIbHO IIPOrHO3UPOBATH €r0 Pe3yJIbTaT, OPMYITHPOBATH
0606H_ICHI/ISI W BBIBOJIBI I10 pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBaHUA, COCTABIIATH OTYET O
MIPOJICIAHHOM padoTe;

Padoroii c unopmanuei

5) yMeHHeM BbIOMPATh, aHATM3UPOBATH M HHTEPIPETUPOBATH HHDOPMAIUIO pa3IHUHBIX BUI0B B (HOpM
MPEACTABIICHUS, TIOJIy4aeMYIO U3 PA3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAs JIMTEpaTypa XUMUUYECKOTO
COJIep>KaHUs, CIIPABOYHBIE TIOCOOUs, pecypchl IHTepHETa); KPUTHYECKU OIICHUBATH MPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEeM MPUMEHSATh pa3IMYHbIC METO/IBI U 3aIPOCHI MPH MOMCKE U 0TOOpE HHPOPMAITUH U
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAMMBIX JJIs1 BHITIOJTHEHUST YIEOHBIX M TI0O3HABATENLHBIX 33/1a4 OTpe-
JENEHHOTO THIA; TPUOOPETEHHE OMbITa B 00JIaCTH UCTIOIB30BaHMS HH(GOPMAIIHOHHO -KOMMYHHUKATHBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIH30BAHMS PA3JIMUHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITEIHHO BEIOMPATH ONTUMAIIbHYIO (hOPMY MpEACTaBICHUS HH(POPMAIIUK U WILTFOCTPUPOBATH
peraemMble 3a71a4i HECJIOKHBIMUA CXeMaMU, JuarpaMMaMH, IpyruMu GopMamu rpaduku U ux
KOMOHWHAIUSAMU,

7) yMEHHEM HCIOJIb30BaTh U AaHATM3UPOBATh B MTPOIECCE YUEOHOMH M HCCIIeI0BATEIbCKOM EATETbHOCTH
MH(POPMAITHIO O BIUSHAU MTPOMBIIIIIECHHOCTH, CETHCKOTO XO3MCTBAa M TPAHCIIOPTA HA COCTOSTHUE

OKpYKarollel TpUpPOTHOM Cpeibl;

YHuBepcaIbHBIMH KOMMYHHKATHBHBIMH JIEHCTBUAMHA

8) ymeHHeM 3aaBaTh BOIPOCH (B X0/I€ TUAIOTa H/WIH JUCKYCCHH) TI0 CYIIECTBY 00CYX1aeMOM TEMBI,
(bopMyITHPOBATh CBOM MPEIOKEHHUSI OTHOCUTEIIBHO BBITIOJTHEHUS MPEIOKCHHON 3a/1auu;

9) mproOpeTeHHe OMbITa MPE3EHTALNH PE3YJIbTATOB BHIMOJHEHUS XUMUYECKOTO YKCIIEPUMEHTA
(JtabopaTtopHOTO OIbITa, Ta00PATOPHOI PAOOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHMKAMH TMO3HABATEIILHON U HCCIIEA0BATEIIBCKOM
JEeSATETbHOCTH NIPU PEIICHUU BO3HUKAIOIINX MTPOOJIEM Ha OCHOBE y4éTa OOIIMX HHTEPECOB U COTIIACOBAHUS
no3uImii (00CyXKaeHus1, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JICHCTBHIA,
OTIpeIeIICHUE KPUTEPUEB TI0 OIIEHKE Ka4eCTBa BBHITIOIHEHHOM paboThI | Jp.);

YHI/lBepcaJILHLIMPl PeryJasTuBHbIMHA IIEfICTBPIHMPI

11) YMCHHEM CaMOCTOATCIIbHO OIIPEACIIATH HCIIU ACATCIBHOCTH, INIAHUPOBATDH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0)II/IMOCTI/I KOPPECKTUPOBAThL CBOIO ACATCIIbHOCTD, BBI6I/IpaTB Haunboee
3(1)(1)6KTI/IBHBIC CIIOCOOBI peUICHUA y‘le6HBIX H ITIO3HABATCJIIbHBIX 3aJa4, CAMOCTOATCIBHO COCTAaBJIATh UIHN
KOPPCKTUPOBATH HpCI[JIODKCHHHﬁ AJIrOpuT™M HeﬁCTBHﬁ IIpX BBIIIOJIHCHUH 38.,[[8.HPII>1 C y‘léTOM IMOJTy4CHUA
HOBBIX 3HaHUIT 00 HU3y4aCMbIX 00BbEKTaX — BCIICCTBAX U PCAKIUAX; OHCHHUBATH COOTBETCTBUC ITOJTYUCHHOI'O
pe3yibTara 3asIBJICHHOM CIIn,

12) YMCHHEM UCIIOJIB30BATh U aHAJIM3UPOBATH KOHTCKCTBI, IIPEJIaracMbI€ B YCJIIOBUA 3aJIaHU.

INPEIMETHBIE PE3YJIbTATbBI

B cocrase MNPECAMCTHBIX PC3YJILTATOB IO OCBOCHUTIO 00513aTEIHLHOTO COACPIKaHUSA, YCTAHOBJIICHHOTO JTaHHOM
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACIIAIOT. OCBOCHHBIC 06yqa101u1/1M1/1051 HAaYYHBIC 3HAHUSA, YMCHUA U
CITOCOOBI HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-ICCKI/IG JJIA HpeﬂMeTHOﬁ obiactu «XI/IMI/IH», BU bl ACATCIIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUSA, €TI0 UHTCPIIPETAIU U, HpCO6pa3OBaHI/IIO U ITPUMCHCHUIO B Pa3JINYHBIX y‘IC6HBIX n
HOBBIX CUTYallUAIX.



[IpenmeTHbIE pe3ynbTaThl OTPAXKAIOT C(POPMUPOBAHHOCTD y 00YUAIOIIMXCS CIEIYIOIUX YMEHHIMA:

8 KIIACC

1) packpvieame cmbici OCHOBHBIX XUMUYECKUX MTOHATHI: aTOM, MOJICKYJIa, XAMHUCCKHUI 3JIEMEHT, TPOCTOE
BEILIECTBO, CI0KHOE BEUIECTBO, CMECh (OJHOPOAHASI K HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS
aTOMHAasi ¥ MOJIEKYJIsIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsE Macca, MaccoBas J0JIs
XHUMHYECKOTO AJIEMEHTA B COCIMHCHHH, MOJIIPHBINA 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTETICHh OKUCIICHHSI, XUMHUYECKasl PEAKIIHS, KITacCH(DUKAIUS PeaKIHiA: PEaKIIuu
COCIMHECHMUSI, PEAKIIUU PA3JI0KEHHUS, PEAKIIUU 3aMEIICHHS, peaKIIMi OOMEHa, 9K30- M SHJIOTEPMHUYECKUE
peakuuu; TerioBor 3 (EKT peakuu; Sapo aToMa, MIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, Panuyc
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAS U HEMOJIApHAsi KOBAJICHTHAs CBS3b, HOHHAS CBSI3b, HOH, KATUOH, AaHUOH,
pacTBOp, MaccoBasi J0JIs BellecTBa (ITPOLIEHTHASI KOHIIEHTPAIIMsI) B paCTBOPE;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATHI (CM. 1. 1) ¥ MPUMEHSTH 3TH MOHATHS
MIPU OTMCAHUH BEIIECTB U X MIPEBPAILICHHI;

3) ucnonb306amb XUMUIECKYIO CHMBOJIAKY ISl COCTaBICHHS (POPMYJT BEIIECTB U YPaBHEHHH XMMHUYCSCKIX
peaKuuii;

4) onpedensimv BaJEHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCMHEHHUSX; CTEIIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; IPUHAIICKHOCTH BEIIECTB K OMPECIEHHOMY KJIacCy COSAMHEHHUH TI0
hopmynam; BU XUMHUYECKOU CBsI3M (KOBJICHTHAS 1 MOHHAS) B HEOPTaHWYECKUX COCTMHECHUSIX;

5) packpwieamo cmwica Tepuomndeckoro 3akona J[. . MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAHHE
MEPUOIMYECKOIN 3aBUCHMOCTH CBOMCTB XUMUYECKHUX AJIEMEHTOB OT UX MoJIokeHus B [leproandeckoi
CUCTEME; 3aKOHOB COXPaHEHUSI MaCChl BELIECTB, IIOCTOSHCTBA COCTAaBA, aTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aK0Ha ABOTa/Ipo; ONMKMCHIBATh M XapaKTepu30BaTh TabIu4uHy0 hopmy [lepuoamdeckoit cucteMbl
XMUMHUYECKUX JIEMEHTOB: pa3nyaTh MOHITUS «TJaBHas noarpymnmna (A-rpynmna)» u «nobounas noarpymnmna (b-
TpyIIa)», Majible U OOJBITNE IEPUOIBI; COOTHOCUTH 0003HAYCHHS, KOTOPHIC UMEIOTCS B TAOJIHIIC
«Ilepnognueckas cucteMa xumudeckux anemeHToB /1. 1. MenzaeneeBa» ¢ UnCI0BBIMU XapaKTEPUCTUKAMU
CTPOEHUSI aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsl spa, 00IIee YUCIIO IEKTPOHOB U
pacnpesesieHue UX Mo 3JEKTPOHHBIM CIIOSIM);

6) rraccuguyuposamv XAMHUYECKUE SIIEMEHTBI; HEOPraHUIECKUE BEIIECTBA; XUMUYECKHE Peakiuu (10
YHCIIy U COCTAaBY YYacTBYIOIUX B PEAKLIUU BEUIECTB, 10 TEINIOBOMY 3D (DEKTY);

7) xapaxmepuzosams (onucvliéams) 00OIKUE XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHbIX KIIACCOB,
MOATBEPIK/1asi OMMCaHUE IPUMEPAMU MOJIEKYIISIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUIA;

8) npocnozuposamsv CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTABa; BO3MOXXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PA3JIMUHBIX YCIOBHSIX;

9) ebiuUCIAMb OTHOCUTEIILHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MAcCChl BEIIIECTB; MACCOBYIO JIOJIIO
XMMHYECKOTO 3JIEMEHTa 10 (opMyJie COSMHEHHSI; MaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE; IPOBOAUTH
pacy€Thl MO YpaBHEHUIO XUMUUYECKOW PEaKIINH;

10) npumensims OCHOBHBIE OTIEPAIIUH MBICITUTEIBHON JSSITETBHOCTH — aHAIIM3 U CHHTE3, CPaBHEHHE,
0000111eHIEe, CUCTEMATH3AINIO, KIacCU(PUKAIINIO, BBISBICHUE TPUYNHHO-CIIEICTBEHHBIX CBS3EH — I
M3Yy4YEHUsl CBOMCTB BEIIECTB M XUMUUYECKHUX PEAKIIUI; €CTECTBEHHO-HAYYHbIE METO Ibl IO3HAHUSA —
HaOoIeHNE, U3MEPEHHE, MOICTHPOBAHIE, SKCIIEPUMEHT (PeaabHbI U MBICIICHHBIH ),

11) credosams mpaBUIIaM MOJIB30BAHUS XUMUYECKOM MIOCY/I0 U JIAO0OPATOPHBIM 000PYIOBAaHHEM, a TAKKE
MpaBUJIaM 0OpAaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBITIOJIHEHUIO T1a00PaTOPHBIX
XMUMHYECKUX OTBITOB MO MOJYYEHUIO0 U COOMPaHHIO ra3000pa3HbIX BEMIECTB (BOJOPOA U KHUCIOPOIa),
MPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAacCOBOM J10J1ei pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
MPOBOJIUTh XUMUUYECKHUE IKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB LIEIOUYEH U KUCIOT C HOMOUIBIO



MH/IUKATOPOB (JIakMyc, (peHondranenH, METUIIOPaHXK | JIp.).

9 KUIACC

1) packpwisame cmbici OCHOBHBIX XUMHUYESCKHUX MOHATHIA: XHMHUUECKHUI 3JICMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE BEILLIECTBO, CI0KHOE BELIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTEIEHD
OKHCIICHHSI, XHMUYECKas PeaKIns, XMMUIECKas CBS3b, TEIIOBOI A(PEKT peaklnu, MOJIb, MOJIIPHBII 00BEM,
PacTBOp; AIEKTPOJIUTHI, HEANIEKTPOJIUTHI, JJIEKTPOIUTHYECKAs JUCCOLMALUs, PEaKIIUi HOHHOTO OOMeHa,
KaTaJIn3aTop, XAMHUECKOE PaBHOBECHE, OOpaTHMbIE U HEOOpATHMbIE PEaKIIMH, OKUCIUTEIHHO -
BOCCTaHOBUTEJIbHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAaHOBJIEHUE, AJTIOTPOIINS,
aM(pOTEpPHOCTh, XUMHUYECKAs CBS3b (KOBAJICHTHAs, MOHHAS, METAIUTMYECKAs ), KPUCTAIUIMYECKask pelIeéTKa,
KOPpO3HUs METAJJIOB, CILJIaBbl; CKOPOCTh XUMUYECKOU peaKkIiu, PEeAEIbHO JOMYCTUMAasl KOHLIEHTpaLys
(ITIK) BemiecTBa;

2) unIOCMpPUpOBans B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATHUH (CM. T1. 1) U IPUMEHSTh 3TH MOHSATHS
TP ONTUCAHWH BEIIECTB U WX MPEBPAIICHUI;

3) ucnonv306ams XAMUIECKYIO CHMBOJIMKY JUTsl COCTABJICHUS (DOPMYIT BEIIECTB U YPABHEHHI XUMHUECKHX
peaKuuii;

4) onpedensime BAICHTHOCTh U CTETICHb OKUCIICHHUS XUMUYECKUX 3JICMEHTOB B COCTUHEHHSX PA3IUYHOTO
COCTaBa; MPUHAITIKHOCTH BEIIECTB K ONpeAeIEHHOMY Kilaccy COeTUHEHH 1Mo (opMynaM; BUJI XUMUYECKOI
CBs13U (KOBAJICHTHAS, HOHHAS, METAJUTHYECKAs ) B HEOPTaHWMYECKUX COCTMHEHUSX; 3aps/] HOHA TI0 XUMHIECKOH
(dbopmyre; xapakTep cpebl B BOJHBIX PaCTBOpaxX HEOPraHUYECKUX COCUHEHUHN, TUIT KPUCTAITTNYECKON
PELIETKN KOHKPETHOIO BEIIECTBA;

5) packpwieamo cmoica Iepuomndeckoro 3akona J{. . MenaeneeBa v JIeMOHCTPHPOBATH €0 MOHUMaHHE:
OTHCHIBATh U XapaKTepu30BaTh TabanuHyto popmy [lepronnyeckoit cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pasnuuaTh MOHATHUS «TJaBHAs moArpymnma (A-rpynmna)» u «modounas noarpynna (b-rpynma)y, Mansie u
00JIbIINE TIEPUOBI; COOTHOCUTH 0003HAYEHHUSI, KOTOPbIE UMEIOTCS B IEPUOINYECKON TabIuUIE, C YUCIOBBIMU
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, o0I1ee YUCIIo
AJIEKTPOHOB U paclpeAesieHUe X 0 IEKTPOHHBIM CIIOSIM); 0OBIACHATH 00IIHE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COCIMHEHH B Mpeenax MajiblX MEPHOIOB U IIaBHBIX MOATPYIII C
y4€TOM CTPOEHHS UX aTOMOB;

6) rraccuguyuposams XMMUYECKHE 3JIEMEHThI; HCOPraHUYECKHE BEIECTBA; XMMUYECKUE PEaKIuH (110
YHCIIy U COCTaBY YYaCTBYIOLIUX B PEAKIIMH BEIIECTB, [0 TEIIOBOMY d(PEKTy, 10 U3MEHEHHUIO CTEIeHEeH
OKHUCJICHUS XUMHUYECKUX SJIEMEHTOB);

7) xapaxmepuzoeams (ONKCHIBATE) OOIIKE U CIICHU(PUIECKHE XUMUYECKHE CBOMCTBA MPOCTHIX U CI0KHBIX
BEIIECTB, MOATBEPXKAas OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX U MIOHHBIX YPABHEHUI COOTBETCTBYIOIIUX
XMUMHYECKUX PEaKIIHii;

8) cocmasnsimb ypaBHEHHUS 3JEKTPOTIUTHUCCKOHN IUCCOIUALIMHI KUCIIOT, MISI0Ye U COJICH; MOJTHbIC U
COKpaIIEHHBIE YPaBHEHUS peaklnii HOHHOTO 0OMEHa; ypaBHEHUS PEAKIIHiA, OATBEPKIAI0IIIX
CYIIIECTBOBaHHE T€HETUUECKOM CBSI3M MEX/Y BEIIECTBAMH PA3ITUYHBIX KJIACCOB;

9) packpvieams cyuyHocns OKUCIUTELHO-BOCCTAHOBUTEIBHBIX PEAKIMN MTOCPEICTBOM COCTABIICHUSI
AIIEKTPOHHOTO OanaHca ATUX peaKinid;

10) npoenoszuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHST; BO3MOYKHOCTH TPOTEKAHUS
XMUMHYECKUX TPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

11) eviuucisims OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJTFO
XMMHUYECKOT0 3JIEMEHTa 10 (GOopMyJie COANHEHHSI; MACCOBYIO JI0JIIO BELIECTBA B paCTBOPE; IPOBOJAUTH
pacuéThl MO YPAaBHEHUIO XUMUYECKOU PEaKINy;

12) crnedosams mipaBuIIaM MOJIK30BAHUS XUMHUECKOH MOCYA0H 1 1abOpaTOPHBIM 000pYJIOBaHHEM, a TAKXKE

IpaBUIaM OOpAIeHHUs C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMSIMU IO BBITIOJTHEHHUIO TAOOPAaTOPHBIX



XUMHYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOUPAHHIO Ta3000pa3HBIX BEHIECTB (aAMMHUAKa U YTIIEKUCIIOTO Ta3a);

13) nposooums peakuuu, NOATBEPHKAAIOIINE KAYSCTBCHHBIN COCTAB Pa3JIMYHBIX BEIIECTB: PaclO3HABATh
OTIBITHBIM ITYyTEM XJIOPUI-, OPOMHUI-, HOH -, KapOoHaT-, pocdat-, cuaukar-, cyabpar-, THIAPOKCHI-UOHBI,
KaTHOHBI aMMOHUS 1 HOHBI H3YYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAaX HEOPraHMIECKUX
BEIIIECTB;

14) npumensims OCHOBHBIC OTIEPAIIMN MBICIUTEIBHON JICSITEIBHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
00001IeHne, CHCTEMAaTH3AIHIO, BBISIBICHHE TPUYMHHO-CIICICTBEHHBIX CBS3EH — JUISI N3y4EHHsI CBOICTB
BEIIECTB M XUMHUYECKUX PEaKINii; eCTECTBEHHO-HAYYHBIE METO/IbI MO3HAHNUS — HAOII0ICHUEe, U3MEPEHHE,

MOJIEJIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHbII 1 MBICIIEHHBIH).



TEMATHYECKOE II'TAHUPOBAHHUE

8 KJIACC
Ne | HammeHoBaHHe pa3lesioB H TeM NpPOrpaMMBbI KoanuectBo yacoB JJieKTpoHHBIE (N POBBIE) 00pa3oBaTEIbLHbIE
n/n pecypcesl
BCEr0 | KOHTPOJIbHBIE npaKkTHYeCKHe
paboThI paboThI
Paznen 1. TlepBoHava/ibHble XHMAYECKHE TTOHITHS
1.1. [ Xumusi — BakHasi 00,1aCTh €CTECTBO3HAHHS M NPAKTHYECKOH JeATebHOCTH Yel0BeKa 6 0 2 https://resh.edu.ru/subject/29/8/
https://sdo.edu.orb.ru/object.php?id=6
1.2. | BemecrBa 16 1 0 https://resh.edu.ru/subject/29/8/
H XHMHYeCKHEe PeaKuuu https://sdo.edu.orb.ru/object.php?id=6
Hroro no pazneny 22
Paszen 2. Bakueiimne npeacTaBuTe M HEOPraHMYeCKHX BelIeCTB
2.1. | Bo3ayx. Kuciiopon. Iousitie 06 oxcumax 6 0 1 https://resh.edu.ru/subject/29/8/
https://sdo.edu.orb.ru/object.php?id=6
2.2. | Boxopon. 3 0 1 https://resh.edu.ru/subject/29/8/
TloHsiTHE 0 KHCJIOTAX H COJISIX https://sdo.edu.orb.ru/object.php?id=6
2.3. | KoinyecTBeHHbIe OTHOLIEHHSI B XUMHH 6 0 0 https://resh.edu.ru/subject/29/8/
https://sdo.edu.orb.ru/object.php?id=6
2.4. | Boxa. PacrBopbl. ITonsitue 06 OCHOBaHHSIX 4 0 1 https://resh.edu.ru/subject/29/8/
https://sdo.edu.orb.ru/object.php?id=6
2.5. | OcHoBHbIe KJacchl HEOPTaHHYECKHX 13 1 1 https://resh.edu.ru/subject/29/8/
coe/IHHeH i https://sdo.edu.orb.ru/object.php?id=6
HWroro no pasugery 32
Pasnen 3. Ilepnognyeckuii 3akon u Ilepuonnyeckasi cucTeMa XumMuuecknx diemenToB JI. M. Menneneena.
CrpoeHue aToMoB. XuMHYeCKasi CBsI3b. OKHCJINTEIbHO-BOCCTAHOBHTEILHBIE PeaKIHN
3.1. | Mepnoanyeckuii 3akon u Ilepuoauyeckasi cucremMa xumuyeckux iementos 1. M. Menjaeieesa. Crpoenue 6 1 0 https://resh.edu.ru/subject/29/8/
aTroma https://sdo.edu.orb.ru/object.php?id=6
3.2. | Xumnueckasi cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PEAKIHH 8 1 0 https://resh.edu.ru/subject/29/8/
https://sdo.edu.orb.ru/object.php?id=6
HUroro no paszmeny: 14
PesepBHOE Bpemst 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6
9 KJIACC
Ne HanmenoBanue pa3ienoB M TeM NPOrpaMMbl KoJsinuecTBo yacoB DJieKTpoHHbIEe (HU(PPOBbIe) 00pa3oBaTe/bHbIE Pecypehl

n/n




BCEr0 | KOHTPOJBLHBIE PAabOTHI NpaKTHYeCKHe padoThl

Pa3gen 1. BemecTBo H XUMHYecCKHe peaKIuu

1.1. | IoBTOpeHue u yriybjaeHHe 3HAHHII OCHOBHBIX pa3le0B Kypca 8 Kiacca 4 0 0 https://resh.edu.ru/subject/29/9/
https://sdo.edu.orb.ru/class.php?id=9

1.2. | OcHOBHbIe 32aKOHOMEPHOCTH XMMHYECKHX peakuui 5 0 0 https://resh.edu.ru/subject/29/9/
https://sdo.edu.orb.ru/class.php?id=9

1.3. | DaekTpoauTHYecKasn AUCCOUUANHS. XHMHYECKHE PeaKknui B PacTBOPax 11 1 1 https://resh.edu.ru/subject/29/9/
https://sdo.edu.orb.ru/class.php?id=9

HUroro mo pasneny 20

Paznen 2. HemeTaiel M HX cOeIHMHEHHsI

2.1. | O6mas XapaKTepHCTHKa XuMH4eckHX 3jieMenToB VIIA-rpynnei. Tamorenbt 5 0 1 https://resh.edu.ru/subject/29/9/
https://sdo.edu.orb.ru/class.php?id=9

2.2. | O6mas XapaKTepHCTHKAa XHMH4eckHX dj1eMeHToB VIA-rpynmel. Cepa M eé coequHeHus 6 0 0 https://resh.edu.ru/subject/29/9/
https://sdo.edu.orb.ru/class.php?id=9

2.3. | Obmas XapaKkTepHCTHKA XHMHYECKHX 3J1eMeHTOB VA-rpynmnbl. A3ot, pocdop u uX coexuHeHHs 8 0 2 https://resh.edu.ru/subject/29/9/
https://sdo.edu.orb.ru/class.php?id=9

2.4. | O6was XxapaKTepuCTHKA XHMHYECKHX JJ1eMenToB IVA-rpynnsl. 12 1 1 https://resh.edu.ru/subject/29/9/

Vriiepox v KpeMHHIi M MX COeIMHEHHsI https://sdo.edu.orb.ru/class.php?id=9

HWroro no pasuery 31

Paznen 3. MeTa/uibl H HX COeTHHEHUS

3.1. | O6wmue cBoiicTBa METALIOB 4 0 0 https://resh.edu.ru/subject/29/9/
https://sdo.edu.orb.ru/class.php?id=9

3.2. | BakHeiiuime MeTa/uIbl M HX COeTMHEHMSI 9 0 2 https://resh.edu.ru/subject/29/9/
https://sdo.edu.orb.ru/class.php?id=9

HUroro no paszueiny: 13

Pasgen 4. Xumus u oKpy:Kawuias cpeia

4.1. | BemecTBa M MATEPHAJIBLI B KH3HH YeJIOBEKA 4 1 0 https://resh.edu.ru/subject/29/9/
https://sdo.edu.orb.ru/class.php?id=9

HUroro mo paszueny: 4

PesepBHOE Bpemst 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 7




IHOYPOYHOE IIVTAHUPOBAHMUE

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

1. |IIpemmer xumuu. Poss xumun B xku3nu | 1 0 0 YCTHBIN 0oTIpOC;
YeJoBeKa

2. | Xumus B cucreme HayK. MeTo1bl 1 0 0 YCTHBII 0oTIpOC;
MMO3HAHUS B XUMUHU

3. | 3HakoMCTBO ¢ mpaBuiIaMu Oe3omacHocTH | 1 0 1 [TpakTrueckas
1 ipuéMaMu paboThl B XUMHUYECKOM pabora;
naboparopun. [Ipaktuueckas padota Ne
1. IIpaBuia paboThl B J1abOpaTOpUM U
npuéMbl oOpaleHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM

4. | Tena u BewmectBa. Pusnueckue 1 0 0 YCTHBIN OTpoc;
CBOMCTBA BEMIECTB. ATperaTHoe
COCTOSIHHE BEIIIECTB

5. | Yuctele BemectBa U cMecd. CriocoObl 1 0 0 TectupoBanue;
pasaeiieHust cMecen

6. | [Ipaktuueckas padora: Ne 2. 1 0 1 [TpakTrdeckas
Paznenenue cmeceii (Ha mpumepe paborta;
OYHUCTKH ITOBAPEHHOM COJIN)

7. | ATombl 1 MoJieKyibl. [IpocThie 1 1 0 0 YcTHBIN ompoc;
CJIOKHBIE BEIIECTBA XUMUYECKUI

JIMKTaHT;

8. | Xumuueckue yieMeHThI. 3HAKH 1 0 0 [TuceMeHHBI
(CMMBOJIBI) XHMUYECKUX 3JICMEHTOB KOHTPOJIb;

9. | AToMHO-MoeKyIsIpHOE yueHue. 3akon | 1 0 0 YcTHBIN oMpoc;
MOCTOSTHCTBA COCTaBa BEIIECTB

10. | Xumuueckast popmysia. BaneHTHOCTD 1 0 0 ITuceMeHHBIM
aTOMOB XMMHUYECKUX JIEMEHTOB KOHTPOJIb;

11. | CocraBnenue xummuueckux popmyamo |1 0 0 ITuceMeHHBIM
BaleHTHOCTU. HaxoxaeHue KOHTPOJIb;
BaJICHTHOCTH XUMUYECKUX AIEMEHTOB
o popmyre

12. | OtHOCHTENIbHAS ATOMHAsI Macca. 1 0 0 TectupoBanue;
OTtHOocuTenbHAsI MOJIEKYIISIpHAs Macca




13.

Pemrenue 3a1a4 Ha BBIYMCIICHUE
OTHOCHUTEIILHON MOJIEKYJISIPHOW MacCChl

BCIICCTB

IIuceMeHHbBIN

KOHTpOJIb;

14. | MaccoBasi 10J11 XUMUYECKOTO dJIEMEHTa YeTHBII 0nIpoc;
B COEJIMHEHUU

15. | Pemrenue 3aa4 Ha BEIYMCIIEHAE ITuceMeHHBIN
MacCOBOM JIOJIM XUMHUYECKOTO JIEMEHTA KOHTPO!JIb;
o GopMyIie COSqMHCHHUS

16. | ®usnueckue U XUMUYECKHE SIBJICHHUS. YcrHbIi onpoc;
XuMu4ecKas peakius

17. | [Ipu3Haku U yCIOBHS POTECKAHUS VYeTHBIM onpoc;
XUMHUYECKUX PEAKIINI

18. | 3akoH coXpaHEHHUsT MaCChI BEIECTB. YcTHbIi onpoc;
M.B. JIoMOHOCOB — y4€HBII-
SHITUKJIOTICTUCT

19. | Xumuyeckne ypaBHEHUS YcTHBIN o11poc;

20. | Tumbl XUMHYECKUX pEaKInil TectupoBanmue;
(coenuHeHus, pa3noKeHUs, 3aMEIICHNUS,
oOmeHa)

21. | Ypok 000OIIeHHS U CUCTEMATH3AIHH YcTHBIHM onpoc;
3HAHUM Kaprtouku;

22. | YpOK KOHTpPOJIS 3HAHHIHA KonTposbHas

pabora;
23. | Bo3nyx — cmech razos. CocraB Bo3ayxa YcTHbl onpoc;
CooOuienue;

24. | TeroBo# 3(pheKkT XuMUIEeCKOH [TucbmeHHbI
peaxuu, MOHATHE O TEPMOXUMHUYECKOM KOHTPOJIb;
YpaBHEHUH, K30~ U SHIAOTEPMHUECKUX
peaKusax

25. | CriocoOblI 1moJTydeHHs KHCIOpoa B YcTHBI onpoc;
1abopaTopuy U MPOMBIIIIEHHOCTH.
[IpumeneHnue kucnopoaa

26. | [Ipaktuueckas padorta Ne 3. [Tomyuenne ITpakTueckas
U coOMpaHue KUCIOpOoaa, U3y4eHHE ero paboTa;

CBOMWCTB




27.

Kucnopox — XUMUYECKH DIIEMEHT U
npoctoe BemecTBo. O30H. Haxoxnenue
KHCIIOpO/1a B IpHpoie, GU3NICCKUE U
XMMUYECKHE CBOMCTBA (peaKkuuu
OKucCIeHus, ropenue). Kpyrosopor
Kucinopoza B mpupoze. Tormso (yroib
U MeTaH). 3arpsi3HeHue BO31yXa,
CTOCOOBI €0 MPEeAOTBPAIICHUSI.
Ycunenne napHuKoBoro 3¢ dexra,
paspyiieHre 030HOBOTO CJIOs

YeTHBIN 01IPOC;
CooObuienue u
MIpe3eHTalN;

28. | [TonsTHE 00 OKCHIAX. VYerHbIl onpoc;
XUMUYSCKUH
JIUKTAHT;,
29. | Bomopo i — XHMHYECKHIA DIIEMEHT 1 YcrHbIi onpoc;
npocroe BemecTBo. Haxoxaenue B
npupojie, GU3NIECKUe U XUMHIECCKUE
CBOMCTBA (HA IPUMEPE B3aUMOJICHCTBUS
C HEMETaJUIaMU U OKCUIaMU METAIIJIOB),
MIPUMEHEHHE, CTIOCOOBI TTOTYICHHS
30. | ITpaktuueckas padota Ne 4. TToayuenue [IpakTrnueckas
1 coOnpaHue BOJIOPOa, U3yUCHUE €TO pabora;
CBONCTB
31. | IloHsiTHE O KUCIIOTAX U COJIAX YcTHBIN onpoc;
CamocrosTenpHas
pabora;
32. | KonmnuecTBo BemecTBa. MoJib. YcTHbIM o11poc;
MonspHas macca
33. | 3akoH ABoraapo. MoJisipHbIi 00BEM YcTHBI ompoc;
ra3oB
34. | Perrenue 3a7a4 Ha B3aUMOCBS3b [TucbmeHHbII
KOJIM4ECTBa BellecTBa, 00bEMa 1 MacChl KOHTpO!JIb;
ra3oB. Pacu€rsl mo XMuMHYECKUM
YpaBHEHUSIM
35. | Pacu€Thl M0 XUMHUECKUM YPaBHCHHUSIM. YcTHBI onpoc;
[Ipumenenue 3akoHa ABOrajipo
36. | ®usnueckue cBOMCTBA BOALI. AHAIN3 U YCcTHBIN 0IIpoC;

CHHTEC3 — MCTOABI U3YUCHUA COCTaBa
BOJBL. XHMHUYECKHE CBOIICTBA BOIBI
(peaKL[I/II/I C METaJlliIaMH, OKCHUJJaMH
MCTAJIJIOB HeMeTaJ'IJ'IOB)

CounHeHue;




37.

ITonsaTHE 00 OCHOBAHUAX U

WHJIUKAaTOpax

YceTHBII 0nIpoc;

38.

Bopa xak pactBoputens. PacTBopsl.
PactBopuMOCTB BelecTB B BOJE.
HaCBIH_IeHHbIC 1 HCHACBIIIICHHBIC
pacTBOpPHI

YeTHBII 0npoc;

39.

Konuenrpauus pactsopoB. MaccoBast
JI0JIs1 BEILIECTBA B PAaCTBOPE.
BrrunciaeHus ¢ HCIOIB30BaHUEM
MMOHATHUS «MacCOBasl I0JIs BEIISCTBA B
pacTtBope»

IIucebMeHHbBIN

KOHTpOJIb;

40.

[IpaxTrueckas padora Ne 5.
[IpuroToBiieHre pacTBOPOB C
ONpeIEeIEHHON KOHIIEHTpauen

[TpakTnueckas
pabora;

41.

Ponp pacTBOpOB B pupoie U B KU3HU
4esoBeka. KpyroBopoTt BOBI B IPUPOJE.
3arpsi3HEeHNEe NPUPOAHBIX BoA. OXpaHa U
OYMCTKA IPUPOJHBIX BOJI

YcTHBIN onpoc;
CooOuienue;

42.

[lepBbie MONBITKU KiIacCUPUKALIUN
XUMHYECKUX 371eMeHTOB. [loHsTHE O
IPYIIAax CXOAHBIX SJIEMEHTOB
(11e7I0YHBIE U MIET0YHO3EMENIbHbIE
METaJlJIbl, TAJIOTE€HbI, UHEPTHBIE r'a3bl).
DneMeHTbI, KOTOpbIe 00pa3yIoT
am(oTepHbIe OKCHUJIBI ¥ THAPOKCH/IBI

YcTHBIN 01poc;

43.

Knaccudukaruys HeopraHuuecKkux
COEOUHEHUN

I[TuceMeHHBIH
KOHTPOJIb,

44,

Oxcuppl: cocTaB, KiaccuuKamus
(ocHOBHBIE, KUCIIOTHBIE, aM(OTEpHEIE,
HecoJieoOpa3ymolre), HOMEHKIaTypa
(MexyHapoHas Y TPUBHUAIIbHAS).
[Tonyuenne 1 XMMUYECKHE CBOWCTBA
KHCJIOTHBIX U OCHOBHBIX OKCH/I0B

YcTHBIN onpoc;
XUMUYECKUH
JTUKTaHT;

45,

OcHoBaHus: COCTaB, KIaccU(UKALINA,
HOMEHKJIaTypa (MEeXIyHapoIHas U
TpUBHAJIbHAS), PU3HUECKHUE U
XUMHUYECKHUE CBOMCTBA, CIIOCOOBI
MOJTy4eHUS

YCTHBIN 01poc;
XUMHUYECKUN
JUKTaHT;

46.

AmboTepHbIe OKCUBI U TUIPOKCU/IBI,
UX CBOICTBA U MOJyYEHUE

YCTHBIN 011poc;




47.

KucaoThl: XMuMHYECKHE CBOMCTBA,

CHOCOOBI MOTy4eHUs. Pst akTHBHOCTH

YceTHBII 0nIpoc;

METaJIOB

48. | KucioTel: XMMHUYECKHE CBOMCTBA, YcTHBIN 01Ipoc;
CHOCOOBI MOTy4eHUs. Ps1 akTHBHOCTH XUMHAYECKUI
METaJIOB JIUKTAHT;

49. | Conu (cpeaHue): HOMEHKIIATypa, YceTHBIT 01IpOC;
CIIOCOOBI TIOYYCHHSI, B3aUMOICHCTBUE XUMHAYECKUI
CoJIel ¢ MeTallaMu, KUCJIOTaMH, JIUKTAHT;
IeJI0YaMHt U COJIIMH

50. | BeranciieHust mo ypaBHEHUSIM IIncemenHbII
XUMUYECKON peaKinu KOHTPOJIb;

51. | I'enetnueckas CBA3b MEXKIy KJIaCCaMU YcTHbIi onpoc;
HEOPraHWYECKUX COEANHEHUI

52. | Tlpaktuueckas paborta Ne 6. Pemenne [TpakTrueckas
AKCIIEPUMEHTAJIBHBIX 337124 TI0 TEME paborTa;
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX
COETMHEHU I

53. | Ypok 00001IeH s U CHCTEMATH3aLIH 3ayer;
3HaHUU

54. | Ypok KOHTpOJISI 3HAaHUI KonTtponpHas

pabora;

55. | Crpoenue aromoB. COCTaB aTOMHBIX YcTHBI onpoc;
siaep. M30Tornbl. DIeKTpOHBI.

@u3NYECKU CMBICI IOPSAIKOBOTO
HOMEpa 3JIEMEHTA

56. | [Teprouyeckuii 3aKOH YcTHBIN onpoc;
[lepuoanueckas cucteMa XUMHUYECKHUX COOO0IIIEeHHUE;
anemeHToB /.M. MeHnaeneena.

[lepuoapl, rpynmsl, MOATPYIIIIHI.
@u3NYECKUil CMBICI HOMEPOB IEpUOAa
Y TPYIIBI

57. | CtpoeHHe >IeKTPOHHBIX 000JI0YeK YcTHBI o11poc;
aTOMOB EPBBIX 20 XUMUYECKUX
3JIEMEHTOB MEPUOUUECKON CHUCTEMBI
. 1. MenpaeneeBa

58. | XapakTepucTHKa XHMHUYECKOTO YcTHBI onpoc;

3JIEMEHTA 10 €T0 MOJIOKEHUIO B
MEPUOINYECKON CUCTEME
. . Mengeneepa




CHUCTEMA XMMHUYECKUX 31eMeHTOB [I. 1.
MenneneeBa. CTpoeHne aToMOB

59. | BHayeHune MEPUOIMYECKOTO 3aKOHA U 1 0 0 YCTHBII 0oTIpOC;
MEPUOANYCCKON CUCTEMbI XUMUYCCKUX
AJIEMEHTOB JIJISl Pa3BUTHUS HAYKH U
npaktuku. 1. . Mennenees —
YUEHBI, MIE1aror 1 rpaxJIaHuH
60. | Ypox KOHTpOJIsI 3HAaHUI 1 1 0 KonTtponsHast
pabora;
61. | DIEKTPOOTPHUIIATETBHOCTH ATOMOB 1 0 0 YCTHBII 0oTIpOC;
XUMUYECKUX JIEMEHTOB. XMUMUYECKast
CBS13b: KOBAJICHTHAS MMOJIAPHAS U
KOBaJICHTHAs HEMOJISIpHas
62. | MonHas XuMU4ecKast CBS3b 1 0 0 VYerHbIl onpoc;
63. | Metaymdeckast XUMHYECKas CBS3h 1 0 0 VYerHbIl onpoc;
64. | CTerneHb OKUCIICHUS 1 0 0 [TuceMeHHBIIH
KOHTPOJIb;
65. | OKHUCITUTENTFHO-BOCCTAHOBUTEIIbHBIE 1 0 0 YCTHBIN OTpoc;
peakmuu (OBP). [Ipomeccs! okuciaeHus
1 BOCCTaHOBJIeHUs. OKUCIINTENN U
BOCCTaHOBHTEIH
66. | CocraBieHue ypaBHCHUN 1 0 0 YcTHBIN ompoc;
OKHCITUTEITLHO-BOCCTAHOBUTEILHBIX CamocrosTenpHast
pEeaKIHii ¥ CXeM 3JIEKTPOHHOTO OanaHca pabora;
67. | Ypok 0000IIICHHS U CUCTEMATH3AIHH 1 0 0 3auer;
3HaHUHI
68. | [Ipomexxyrounas arrectanus. Mrorosas | 1 1 0 KoHnTposbHas
KOHTpOJIbHAs paboTa 3a Kypc 8 kiacca. pabora;
OBUIEE KOJIMYECTBO YACOB I10 68 4 6
[MPOI'PAMME
9 KJIACC
Ne | Tema ypoka KoanuyecTBo yacos Bunel, popmbl
n/n KOHTPOJIA
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE
padoThI padoThI
1. | Knaccudukanus 1 HOMEHKIATypa 1 0 0 YcTHBIH onpoc;
HEOPraHUYECKUX BEIICCTB
(MeXayHapOHAs ¥ TPUBUAIIBHAS )
2. | Iepuommueckuii 3akoH. [lepuoanueckas | 1 0 0 YcTHBII onpoc;




3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYCCKHX 3JICMCHTOB IICPBLIX TpéX
MEprUOa0B, Kajlni, KAJIbIWA U UX
COEJIMHEHUI B COOTBETCTBUU C
MOJIOKCHUEM B TIEPHOIMYECKON CHCTEMe

U CTPOCHHUEM aTOMOB

YceTHBII 0nIpoc;

XUMHYeCKHE CBOMCTBA BEIIIECTB,
OTHOCSIIMXCS K Pa3JIMYHBIM KJIacCam
HEOPraHWYECKUX COCIMHEHUM, UX

TCHCTUYCCKAA CBA3b

IIucbMeHHbBIN

KOHTpOJIb;

Crtpoenue BelecTBa: BUAbl XUMHUECKOU
CBSI3U. THIEI KPHUCTATINIMICCKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB
BeUICCTBA OT THUIIA KpHCTaHJIHIIeCKOfI

pEeLETKN

VYeTHBIM onpoc;

Krnaccudukarus XHMHYECKUX peaKiinii
10 Pa3JIMIHBIM IMPU3HAKAM (TI0 YUCITY U
COCTaBY y4acTBYIOIIUX B PEaKIIUN
BEIIIECTB, 10 TETUIOBOMY d(PdeKTy, 1o
M3MEHEHHUIO CTEMEHel OKUCIECHUS
XMUMHYECKUX 3JIEMEHTOB, 110
00paTUMOCTH, TI0 YIaCTHUIO
KaranuzaTopa). JK30- U
SHI0TEPMHUUYECKUE PEAKIIHH,
TEPMOXUMHUYECKHE YPaBHEHUS

YcTHBIN o11poc;

[ToHsiTHE O CKOPOCTH XUMUUYECKOH
peakuuu. [IoHSITHE 0 TOMOTCHHBIX U
reTEPOreHHBIX peaknusx. PakTopsl,
BIIUSFOIIIME HA CKOPOCTh XUMHYECKOM

YcTHbIM o1poc;

peakuu

[TonsaTre 06 0OpaTUMBIX U [IuceMeHHbIH
HEOOPATUMBIX XUMUYCCKUX PEAKIIUSX. KOHTPOJIb;
TTousiTHEe 0 XUMHUECKOM

paBHOBecHU.DaKTOPBI, BIUAIOIINE HA

CMEILIEHUE XUMUYECKOTO PABHOBECUS

MexaHn3M OKHUCIIUTEILHO- IIuceMeHHbBIN
BOCCTAaHOBUTEJIbHBIX PEAKIUI KOHTPOJIb;

(3J'IeKTp0HHHI>i OaJlaHC OKUCIIUTEIIBHO-
BOCCTAaHOBHUTEIIHLHOM peaKL[I/II/I)




10.

Teopus dIEKTPOIUTHYECKON
JMCCOLMALUMU. DIEKTPOIUTHI U
HEAIEKTPOJINThL. KaTnoHbl, aHMOHBI.
MexaHn3M IUCCOIMALMY BELIECTB C
Pa3IMYHBIMU BUIAMU XUMHUYECKON

CBsA3HU

YceTHBII 0nIpoc;

11. | Crenens nqucconunanuu. CHIbHBIE U YcrHbIi onpoc;
ci1abble SIEKTPOITUTHI

12. | Peakuyu HOHHOTO OOMEHA, YCIIOBHSI HX VYerHbIl onpoc;
npotekanus. OHHBIE ypaBHEHUS CamocrosrenapHas
peakimit pabora;

13. | Xumudeckue cBONUCTBA KUCIIOT B CBETE YcrHbIi onpoc;
MIPEJICTaBICHUIA 00 IEKTPOUTHICCKOM
IIACCOIAAIIAN

14. | Xumuyeckue cBOMCTBA OCHOBAHUM B YcTHBIN 01poc;
CBETe MpeJcTaBlieHuit 00
AIEKTPOIATHYCCKOM TUCCOITUAITTT

15. | Xumudeckue CBOWCTBA COJICH B CBETE YcTHBI ompoc;
MpeACTaBICHUH 00 AIMEKTPOIUTHUECKON
IHACCOLMAIN

16. | IlonsTre o THAPOIU3E COTEH YcTHBI ompoc;

17. | KauecTBeHHBIE peaKIIMK Ha KATHOHBI U TectupoBanue;
aHUOHBI

18. | IlpakTrueckas padora Nel. Pemrenue [IpakTuueckas
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME pabora;
"DnexTponuTHYeCcKas qucconuanus’”

19. | Ypok 060011eHNs U CHCTEMAaTH3allid YcTHbIN o1poc;
3HAaHUHU

20. | Ypok KOHTpOJIS 3HAaHUH KontponbHas

pabora;
21. | OOmrast XxapaKTepUCTHKA raJOreHOB. YcTHBI o11poc;

OCOOEHHOCTH CTPOEHUS aTOMOB ATUX
3JIEMEHTOB, XapaKTEePHbIE [T HUX
CTeneHH okucieHus. CTpoeHne u
¢u3nyeckre CBOUCTBA MPOCTHIX
BEIIECTB — IaJIOr€HOB. XUMUYECKHE
CBOJCTBa Ha IPUMeEpE XJ0pa
(B3auMoOZENCTBHE C METAJUIAMH,
HEMeTaJJIaMH, IeJI0YaMH)




22.

Xiopoojiopoa. CoJisiHast KUCIIOTA,
XUMHUYECKUE CBOMCTBA, NOJIyYEHUE,
npuMmeHeHnne. KauecTBeHHas peakuus Ha
XJIOPUI-UOHBI

YceTHBII 0nIpoc;

23.

DU3MOIOTUYECKOE ICUCTBHUE XJI0pa U
XJIOPOBOJIOPO/Ia HA OPTAHU3M YEJIOBEKA.
Baxkneiimme xjnopuasl U UX

HAXOXJEHUE B IPUPOJIE

YeTHBIM onpoc;

24,

[Ipaktuyeckas padora Ne2. [lomydenune

COJISTHOM KHUCJIOTHI, U3y4€HHUE €€ CBONCTB

[IpakTnueckas
pabora;

25.

Pemenue 3a1a4 Ha BBIYKCICHUS TIO
YPaBHEHUSM XUMUYECKUX PEAKIUM,

€CJIM OJTMH PEareHT JaH B U30BITKE

IIuceMeHHbBIN

KOHTPOJIb;

26.

OO11ast XapaKTepUCTUKA AIIEMEHTOB
VIA-rpynmel. OCOOEHHOCTH CTPOSHUS
aTOMOB 3THX DJIEMEHTOB, XapaKTEPHbBIC
JJIsI HUX CTCIICHU OKHCIICHUA. CTpO@HI/Ie
1 (pu3HYecKue CBOMCTBA MPOCTHIX
BEIIECTB - KHCIOPO/Ia U CEPHI.
AnnoTtponHsie MOIU(pUKALNUN
KHUCIIOpO/ia U cepbl. XUMUYECKUE
CBOICTBa Ccepbl

YcTHBIH o11poc;

217.

CepoBoniopoi, cTpoeHue, GU3NIECKUE H

XHUMHYECKHE CBOMCTBA

YcTHBIN 01poc;

28.

OKCI/II[BI CCPhI KaK IMPEACTABUTCIN
KHCJIOTHBIX OKCHUJOB. CCpHI/ICTaH
KHCJIOTa

YcTHBIM o11poc;

29.

CepHas kuciioTa, GU3NIEeCKUe 1
XUMHUYECKHUE CBOMCTBA (0OIIME KakK
MPEJCTaBUTEIS Kilacca KUCIIOT U
cnenuduueckue), npumenenue. Conu
CEpHOM KUCIIOTHI, KAaUEeCTBCHHAs
peaxius Ha Cylnb(aT-uoH

YcTHBI onpoc;

30.

XUMHYECKHUE peaKknuy, JCKalune B
OCHOBC IMPOMBIIIJICHHOTO criocoba
MMOJIYYCHHA CCpHOfI KUCIOTHI. Permenue
3aJla4 Ha HaXO0XKJACHHE MacCOBOM JOJIH
BbIXOa MPOAYKTA pCaKIIUU

YCTHBIH 0Ipoc;




31.

Haxoxnenue cepbl 1 €€ COETMHEHUN B
npupojie. XMMHUYECKOE 3arpsi3HeHHUE
OKPYKAIOLIEH CpeJibl COCTUHEHUSIMU
CCPhI (KI/ICJIOTHBIC AOXKIU, 3aIrpsA3HCHUC
BO3JlyXa M BOJIOEMOB), CIIOCOOBI €r0
MPEAOTBPALLECHUS

3auer;

32.

OO61ast xapakTepUCTHKA SJIEMEHTOB
VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB ITHUX JJIEMEHTOB, XapaKTEPHBIE
JUIS HUX CTENIEHU OKHUCIIeHUs. A30T,
pacrnpocTpaHeHue B IPUPOJIE,
¢buznyeckue 1 XuMUYEeCKHe CBONCTBA.

Kpyrosopot a3zora B npupoae

YeTHBIM on1poc;

33.

AmMuak, ero pusndeckue u
XMUMHUYECKHE CBONCTBA, MOJIyYeHUE U
npuMmeHenne. Coiau aMMOHMUS, X
¢buznyeckue 1 XuMHUYeCKHe CBONCTBA,
npuMeHeHune. KauecTBeHHas peakius Ha

HMOHBI aMMOHU S

VYeTHBIM onpoc;

34.

[TpakTuueckas pabota Ne3. [Tonydenue
aMMuaKa, U3y4eHHe ero CBOMCTB

[IpakTnueckas
pabora;

35.

A30THas KHCIOTa, e€ Pu3muecKue u
XUMUYECKHE CBOMCTBA (0OIIHNE KaK
MPEJCTaBUTEIS Kilacca KUCIIOT U
cnenuduueckne). Hurparsl

YcTHBIN onpoc;

CaMocTogTenpHas

pabora;

36.

Hcnonb3o0BaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX
yaoOpeHui. XMMHUUYECKOe 3arpsi3sHCHUE
OKpY’Karollel cpeabl COeAMHEHUIMHU
a3oTa (KUCIOTHBIC JOK/IU, 3arPS3HCHHE
BO3]lyXa, OYBBI U BOJOEMOB)

3auerT;

37.

docdop, aToTpoITHbIE MOAUPUKAIITI
docdopa, puzndeckue U XUMHUECKHE
CBOICTBA

YcTHBI onpoc;

38.

Oxcun dochopa(V) u dochopnas
KHCIIO0Ta, (PU3NYECKHE U XUMHUYECKHUE
CBOIicTBa, noydeHue. KauectBeHHas
peakuus Ha pochaT-nOHbI

Y CTHBIH 0Ipoc;

39.

Hcnons3oBanue ¢pochaToB B KayecTBe
MUHEPAIbHBIX y100peHui. 3arpsizHeHne
MPUPOJHBIX BOJOEMOB (ocdaTamu

3auer;




40.

OOm1ast XxapaKTepUCTHUKA HIIEMEHTOB
IVA-rpynmer. OcOGeHHOCTH CTPOCHUS
aTOMOB 3THX 3JIEMEHTOB. YTJepo[,
JUIOTPOIHBIE MOAU(DUKAIIH,
pacrpocTpaHeHe B IpUpoe,
¢bu3nvecKrue 1 XUMHYECKHE CBOCTBA.
Ancop6uums. Kpyrosopot yriepojia B
pupoe

YceTHBII 0nIpoc;

41.

Oxcuppl yriaeponaa, ux pusndeckue u
XUMHYECKHE CBOMCTBA,
(bu3HoIOrNYecKoe IeHCTBHE Ha JKUBBIE
OpPTraHW3MBI, TIOJYICHHE U IPUMCHEHUE.
DKOJIOTUYECKHE MTPOOJIEMBI, CBSI3aHHBIC
¢ oxcugom yraepoaa(IV); runoresa
rJ100aJILHOTO MOTEIICHHS KIIMMATa;

MapHUKOBBIN APPEKT

YeTHbIM onpoc;

42.

VroJipHasg KACIIOTa U €€ COJIH, UX
(buznyeckue U XMMUYECKUE CBONCTBA,
MIOJIy4€HHUE U IPUMEHEHUE.
KadectBenHnas peakiusi Ha KapOOHAT-
noHsl. Mcronp3oBanne kKapOOHATOB B
OBITY, METUIIMHE, TTPOMBITINICHHOCTH,
CEIIbCKOM XO3SMCTBE

I[luceMeHHbIN

KOHTPOJIb;

43.

[IpakTuueckas pabota Ne4. [Tonydyenue
yraekucioro ra3za. Kauectsennas
peakius Ha KapOOHAT-HOH

[IpakTnueckas
pabora;

44,

HepBOHa‘{aJ'IBHI)Ie MOHATHS 00
OpPraHu4€CKuUX BEIIECCTBAX KaK O
COCAMHCHUAX yrjiepoJa: 0COOEHHOCTH
CoCTaBa U CTPOCHUSA

YcTHBIM o11poc;

45,

ITouaTtue o OMOJOTHYECKH BAKHBIX
BCHICCTBAX: JXHUPAX, 6CJ'IK8.X, yrieBoJax.
MaTepI/IaJ'ILHOC CAUHCTBO OPTaHUYCCKUX
U HCOPraHNYCCKUX COE€IUHEHUI

TectupoBanue;

46.

KpemHuuii, ero ¢puznueckue u
XMMHMUYECKHE CBOMCTBA, MIOJIyYEHUE U
IIPUMEHEHHE B JJIEKTPOHUKE.
CoennHeHNs KpEMHUS B IPUPOJIE

YCTHBIH 0Ipoc;

47.

OO6mue npeacTaBieHus 00 OKCUIe
kpemHuA(IV) 1 kpeMHHEBOH KUCITOTE.
Cunukarel, X UCIIOJIb30BaHUE B OBITY,
MEJUINHE, TPOMBIIIIEHHOCTH

IIuceMeHHbIN
KOHTPOJIb;




48.

Bakueiime CTpouTeIbHbIE MaTEPUAIIBI:
KepaMHUKa, CTEeKJIO, IEMEHT, OETOH,
xene300eToH. [Ipobrnembr 6e30macHOTO
MCTIOJIb30BAHUS CTPOUTEIBHBIX

MAaTEPHUAJIOB B ITIOBCEIHEBHOM KU3HU

YceTHBII 0nIpoc;

49,

[Ipaktudeckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeME
«BaxHel1e HeMeTalJIbl U UX

COCAUHECHUA»

[IpakTnueckas
pabora;

50.

Ypox 060011IeHNS B CHCTeMaTH3alluN

3HAHUHI

3auer;

51.

YPOK KOHTpPOJIS 3HAaHUU

KontponsHas
pabora;

52.

OO6mrast XxapaKTepUCTHKAa XUMHUUECKHX
3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU
X ITIOJIOKECHUA B nepnogmqecxoﬁ
CHUCTEME XUMUYECKUX dneMeHToB /I, U.
MeHnneneeBa U CTPOCHHS aTOMOB.
Crpoenne meTtauioB. MeTaindeckas
CBSA3b U METAJUIMYECKAS
KPUCTAIUIMYECKAS PEIIETKA

YcTHBIH o11poc;

53.

DJIEKTPOXUMHUYECKUIN Pl HANPSHKECHU N
MeTauioB. DusnuecKkrue U XUMHYECKHE
cBoiicTBa MetayuioB. OOImIe crnocoObl
MOJIYYEHUS METAJJIOB

YcTHBIN 01poc;

54,

[ToHsiTHE O KOPPO3UH METAIIIOB U
OCHOBHBIE CIIOCOOBI 3aLUTHI OT
KOppO3uu

YcTHbIM o1poc;

55.

CrutaBbl (CTalb, YYT'YH, JFOPATIOMUHUH,
OpoH3a), UX MPUMEHEHHE B OBITY U
MPOMBIIICHHOCTH

YcTHBI onpoc;

56.

Illenounsie metamisl. Ilonoxenue B
MEPUOIUYECKON CUCTEME XUMUYECKHUX
anemeHToB /1. 1. Menneneena,
cTpoeHue aroMoB. Haxoxienue B
npupoze. PU3NUECKUE U XUMUUECKUE

CBOICTBA (Ha MpUMepe HATPUS U KaJus).
OKcHIBI ¥ TUAPOKCHU/IBI HATPUS U KaJIHSL.

[IprMeHeHre IEeTOYHbIX METAIUIOB U UX
COEIMHEHUN

Y CTHBIH 0Ipoc;




S7.

IllenoyHo3eMeNbHBIE METAILIBI MAarHU N
U KaJIBLIUM, CTPOCHUE aTOMOB.
[TonosxeHue B nepuoANUECKO cucTeme
XUMUYECKUX dieMeHToB [[. 1.
MenneneeBa. Haxoxaenue B mpupo/ie.
dusnyecKre 1 XMMUYECKUE CBOMCTRA.
Bakueiimue coemuHeHN KaJIbLINS

(oxcun, TUAPOKCHL, COJTH)

YceTHBII 0nIpoc;

58.

Pemenne 3a1a4 Ha BBIYUCJICHUA 110
YPaBHEHUSIM XUMHUYECKHX PEAKIUN,
€CJIM OJTMH U3 PEareHTOB JaH B U30BITKE
WJIA COJEPKUT MIPUMECH; MACCOBOM
A0JIM BbIXOJa NPOAYKTa pEaKInu

IlucbMeHHbBIN

KOHTpOJIb;

59.

JKécTkoCTh BOJBI M CIOCOOEI €€
ycTpaHeHHs. Borancienus mno
YpPaBHEHUSIM XUMUYECKHX PEAKIUH,
€CJIM OJIMH U3 PEareHTOB JIaH B BHJIE
BOJTHOTO PacTBOpa ¢ M3BECTHOM
MAacCOBOM JoJieH

VYeTHBIM onpoc;

60.

[TpakTuueckas padota Ne6. KécTkocTh
BO/JIbl U METO/IbI €€ YCTPaHEHUS

[IpakTnueckas
pabora;

61.

Amromunnii. Ilonoxxenue B
MEPUOANIECKON CHCTEME XUMHYECKIX
anemenToB JI. . Menaeneena,
cTpoenue aroma. Haxoxxnenue B
npupojie. PU3nUecKre U XUMHUIECKUE
cBolicTBa. AM(OTEpHBIE CBOMCTBA
OKCHJIa ¥ THAPOKCHIA

YcTHBIN 01poc;

62.

Keneso. Iloynoxxenne B HepHOZ[quCKOﬁ
CUCTEMC XUMHUYCCKUX OJICMCHTOB I[ n.
MeHI[eJ'IeeBa, CTPOCHHC aToMa.

Haxoxnenue B IIpupoac. dusznyeckue u

XHUMHYECKHE CBOMCTBA

YcTHBI onpoc;

63.

Oxcupl, TUIPOKCUIBI U COJTH
xenesa(Il) u xxeneza(Ill)

Y CTHBIH 0Ipoc;

64.

ITpaktuyeckas pabora Ne 7. Pemenue
JKCIIEpUMEHTAIIBHBIX 3334 110 TEME
«BaxHenmue MeTaJuIbl U UX
COCIMHECHUA

IIpaxTrueckas
pabora;




65.

HoBeie MmaTepuralibl U TEXHOJIOTUU.
BemectBa u Mmarepuaisl B
MMOBCEIHEBHOM KU3HU YeI0BeKa. XUMUSI
U 370pOBbE. be3onacHoe NCnoJb30BaHUE

BEIIECTB U XUMUYECKUX PEAKIIUN B OBITY

TectupoBanue;

66.

[Ipupo1HBIE ICTOYHUKH YTIIEBOIOPOIOB
(yromib, mpUpOHBIHA ra3, He(Th)
MPOIYKTHI UX IIepepabOTKH, UX POJIb B

OBITY U TPOMBIIIIICHHOCTH

YeTHbIM onpoc;

67.

OCHOBBI KOJIOTHYECKOM TPaMOTHOCTH.
XHUMHUYECKOE 3arpsSI3HEHUE OKPYKAFOILIEH
cpeapbl, IPeAeIbHO JOMYCTUMAs
KoHIeHTpaius Bemects - [1JIK). Ponb
XUMHH B PEHIEHUH SKOJIOTUYECKUX

npooieM

3auer;

68.

[Ipomexxyrounas arrecranus. Mtorosas
KOHTPOJIbHAS paboTa 1Mo XUMHH 32 KypC
9 kmacca.

KoHnTtposbHas
pabora;

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

8 KIIACC

Xumus. 8 xmace/T'abpuensa O.C., Octpoymos WN.I'., CnagkoB C.A., AkunonepHoe obmiectBo «M3maTenbcTBo
«IIpocsemeHuney;
BBenure cBoOil BapuaHT:

9 KUIACC

Xumus. 9 kimacce/T"abpuensa O.C., OctpoymoB N.T'., CiiankoB C.A., AknmonepHoe oomiecTBo «M3maTenbcTBo
«Ipocsemenney;
BBenure cBOil BapuaHT:

METOANYECKUE MATEPHUAJIBI VIS YUUTEJIA

8 KIIACC

1. Meroanueckoe nocodue. 8 kimacc (aBropsl O. C. IN'abpuensa, U.I'. Octpoymos, C.A. Cnaakos).
2.IIporpamma kypca xumun Juist 8—9 kiraccoB 00meoOpa3oBaTeNbHBIX yapexaenuii (aBtopsr O. C.
lNa6puensu, U. I'. Octpoymos, C. A. Cnaakos).

3. Pabouas Terpanp. 8 xinacc (aBTopsr O. C. 'abpuensH, C.A. Cnaakos).

4. Terpaaw a1 1a0OPATOPHBIX OMBITOB U MpakTHYeCKuX padot. 8 kiacc (aBtopsl O. C. ['abpuensy, 1.B.
AkcéHoBa).

5. Xumus B TecTax, 3ajadax u ynpaxkaeHusx. 8 kiacc (aBropsl O.C. ['abpuensiH,

N.B. Tpury6uak).

6. DnekTpoHHas hopma yueOHHUKA.

9 KJIACC

1. Metoaunudeckoe nmocodue. 9 knacc (aBropsl O. C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos).

2. [Iporpamma kypca xumun 11t 8—9 kiaccoB 001meo0pa3oBaTenbHbIX yupexkaenuid (aBropsl O. C.
INa6puensu, U. I'. Octpoymos, C. A. Cnankos).

3. Pabouas tetpans. 9 xnacc (aBTopsr O. C. I'abpuensn, C.A. Cragkos).

4. Terpanp ans 1a00paTOPHBIX OIMBITOB U MpakTU4eckux padot. 9 kmacc (aBropel O. C. 'abpuensn, U.B.
AxkcéHoBa).

5. XuMmus B TeCTax, 3a7ayax u ynpaxnenusx. 9 kmnacc (aBropst O.C. 'abpuenss,

N.B. Tpury6uaxk).

6. DnexTpoHHas popma yueOHHKA.

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

8 KJIACC

1. http://www.alhimik.ru. TIpeacraBneHs! cieayromne pyOpUKH: COBEThI a0UTYPUECHTY, YUHTEIIO XUMHH,
CIIPaBOYHHUK (OUCHB OOJIbIIIAs TT0A00PKa TAOIHUI] M CIIPABOYHBIX MATEPUAIIOB), Bec&lasi XUMHUsI, HOBOCTH,
OJIMMITHA]TBI, KYHCTKaMepa (MHOTO HHTEPECHBIX UCTOPUYECKUX CBEICHUI).

2. http://www.hij.ru. XXypran «XuMus 1 KH3HBHITOHATHO M 3aHUMATEIBHO PacCKa3bIBaeT 000 BCEM
MHTEPECHOM, YTO NMPOMCXOAUT B HAYKE U MUPE, B KOTOPOM MBI KHBEM.
3.http://chemistry-chemists.com/index.html. DnexTponHsIi x)ypHaT «XUMUKU H XUMHSD», B KOTOPOM

MNpCACTaBJICHBI OIBITHI IO XUMHWHU U 3aHUMATCIIbHAA I/IH(l)OpMaI_II/ISI, MO3BOJIAIOMIUC YBJICYL YYCHHUKOB


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html

IKCIIEPUMEHTAIILHON YaCThIO PEAMETA.

4. http://c-books.narod.ru. BceBo3moskHast tuteparypa no XMMHUH.

5. http://mwww.prosv.ru/. TTocoGust uis ydanmxcsi, B TOM YMCIIC ISl OTOTOBKU K UTOTOBOM aTTeCTalluu
(OI'D u EI'D), meToanyeckue mocoous s yauTesei, HayqYHO-TIOMyJIsipHas TUTepaTypa Mo XUMHUH.

6. http://1september.ru/. )KypHan npeHazHaueH He TOJIBKO s yuuTesei. B HéM mpencTaBieHo 6OJIbIIOe
KOJIMYECTBO pabOT YUEHHKOB, B TOM YHCIIE UCCIIEIOBATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Beepoccuiickuii KOJIbHBIN TOPTAN CO CChIJIKAMH Ha
00pa30BaTEIIbHBIC CAUTHI TI0 XHMHH.

8. www.periodictable.ru. CoopHuK cTaTeli 0 XHMHUYECKUX 3JIEMEHTAX, HIUTFOCTPUPOBAHHBIN IKCIIEPUMEHTOM.
9. https://resh.edu.ru/subject/29/8/ Poccuiickas 31eKTpOHHAS IKOJIa

10. https://sdo.edu.orb.ru/object.php?id=6 Ludposas mkona OpeHOypKbs

9 KUIACC

1. http://www.alhimik.ru. IIpenctaBieHsl cienyromme pyoOprKe: COBETH AOUTYPUCHTY, YIUTEIIO0 XUMHUH,
CIPaBOYHHK (OYeHb OOJIbIIAs T0100pKA TAOIUIl U CIIPABOYHBIX MaTEPHAIIOB), BECENask XUMHMsI, HOBOCTH,
OJIMMITHA/IBI, KYHCTKaMepa (MHOTO HHTEPECHBIX HCTOPUYECKUX CBEICHHIA).

2. http://www.hij.ru. XKypuan « XuMus v )KU3HB»IIOHIATHO ¥ 3aHUMATEIBHO PAcCKa3bIBaeT 000 BCEM
HHTEPECHOM, YTO MPOUCXOIUT B HAYKE U MHUPE, B KOTOPOM MBI JKUBEM.
3.http://chemistry-chemists.com/index.html. DnekTpoHHbI# KypHAT «XUMHUKHA H XUMHS», B KOTOPOM
NPEJICTABJICHBI OTIBITHI 10 XUMHHU M 3aHUMaTeIbHAss HH()OPMAIHSI, TO3BOJISIONIHE YBICUb YICHUKOB
IKCIIEPUMEHTAILHON YaCThIO MIPEAMETA.

4. http://c-books.narod.ru. BceBo3amoskHast auTeparypa rmo XuMHuHu.

5. http://www.prosv.ru/. TTocoGus Ist ydamxcst, B TOM YUCIIE s TOATOTOBKH K HTOTOBOM aTTeCTaIluy
(OI'D m EI'D), meToamyeckre mocooust Isl yIUTeNIeH, HayqHO-TIOMYJIIpHAs JTUTEpaTypa M0 XUMUH.

6. http://1september.ru/. )KypHain npenHasHaueH He TOJIBKO IS yuuTesei. B HéM mpeacTaBieHO GOJIbIIOE
KOJIMYECTBO pabOT YUEHHKOB, B TOM YHCIIE UCCISIOBATEILCKOIO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Becepoccuiickuii IIKOJIBHBIN TOPTAIT CO CCHUIKAMHU Ha
00pa3oBaTe/ibHbIC CANUTHI 0 XUMHUH.

8. www.periodictable.ru. Coopuuk craTeii 0 XMMHYECKHX JIEMEHTAX, HILTIOCTPUPOBAHHBIN SKCIICPUMCHTOM.
9. https://resh.edu.ru/subject/29/8/ Poccuiickas 311eKTpOHHAS IIKOJIa

10. https://sdo.edu.orb.ru/object.php?id=6 Iudposas mkona OpeHOypKbs


http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITIPOLECCA

YYEBHOE OBOPYJIOBAHUE

HedTs 1 poaykTsl ee epepadboTku - 4 mT
TommmBo-2 mr

[Ienk UCKYyCCTBEHHBIM- 2 IIT

Mepers —1 wr

Bonokna -2 mt

Crexiio u u3zienus u3 cTekia - 4 mr
[Tnactmacce-4 mr

KameHnHsbIil yroms -2 mwr

Kayuyk -3 mt

Becs! yueOnbIe-8 mT

Mertaibl U criiaBsl -6 T

MeTtaibl -2 mT

UYyrys u ctans 10 mT

AJIOMHHMI -6 1T

Ha6op ynoOpennii -2 mt

N3BecTHsKHM -1 T

[Ikaya TBEpAOCTH -3 TIT

Penxue metamisl -1t

OO6pa3iel MeTawIoB -2 1T

OcHOBHBIE BHJIBI TIPOMBIIIJIEHHOTO CHIPHs -12 T
DHepro-npou3BOACTBEHHBIE IIUKIIBI -5 1T

OBOPYJIOBAHMUE JJIA ITPOBEAEHUSA IPAKTUYECKHUX PABOT

Ha6op Ne 4 OC «Oxcuapl metaiuioBy» +1 mt

Ha6op Ne 5 OC «Metamnb» +1 mr

Ha6op Ne 6 OC «IllenouyHble 1 MEI0YHO3EMENIbHBIE METaUTbDy - 1 IMIT.
Ha6op Ne 9 OC «I"anorenumsi» - 1 mr.

Ha6op Ne 10 OC «Cynbdatsl.Cynbdutsl. Cynbdunsn - 1 mr.
Ha6op Ne 11 OC «Kap6onatei»-1 mt

Hat6op Ne 14 OC «CoenuHenus maprannay -1 mr

Ha6op Ne 15 OC «Coenunenust xpoma»-1 mrt

CruproBka + 3 mT

TaTuB Maunblii xxene3nsiid + 11 mr

bans komOuHupoBanHas 1978 r. JlabopartopHas +1 mr
Kon6sr va 200 mut + 2 it

Crymnka c nectukoMm + 2 mr

Konba konnyeckas +1 mt

Konba kpyrnas + 5 mt

[TpoGupka c ra300TBOJHOM TPYOKOH + 4 mmIT

Xumuueckuit ctakaH4yuk + 15 mr

Boponka crexnsgnHas + 10 wr

JleMoHcTparmonHas npooupka + 30 mt



AcOectoBas ceTka + 8 It

[Tpobupkoaepxkarens + 9 mr

[Tpobupka xumuveckasi yaeandeckas + 35 mr

OdbopynoBanue «Touka pocTa)» ecTeCTBEHHO-HAYYHAs HANIPABJIEHHOCTb

+140C
OTaenbHble JATUYNKH:

Jatauk
ONTHYECKOM
IJIOTHOCTH
525 um

AKkceccyapbl:
Ka6ens USB coenuauTeIbHBIN

3apsanHoe
YCTPOMCTBO C
Kabenem
miniUSBUSB
Anantep
Bluetooth 4.1
Low Energy

KpaTkoe pykoBoacTBO 1O
9KCIUTyaTaly HudpoBoii
nabopatopurHabop nabopaTtopHoii
OCHACTKH

[IporpammHoe obGecrieueHue

Metoanueckue
PEKOMEH/IalluK He
Mmenee 40 pabot

Ne HaumenoBa KpaTkue npumepHbie Konnuects
HHe TEeXHHYECKHE 0 CANHUIL,
odopyaoBa XapaKTEPUCTUKH €. U3M.
HUSA

ObecrieunBaeT BBINOJIHEHUE Ja00PATOPHBIX
paboT 1Mo XMMHHU Ha YPOKAXB OCHOBHOM
LIKOJIE U MPOEKTHO-KUCCIIEI0BATENbCKON
JEeSITETHbHOCTH YUaIIUXCH.
Kommnexkranus:
BecripoBoHON MYIBTHIATIHK 110
XHMHH ¢ 3-MsI BCTPOCHHBIMHU
JATINKAMH
Hatuuk pH ¢ nmana3oHOM u3MepeHus He
yxke ueM ot 0 1o 14 pH [daTumx
ANEKTPOIPOBOAUMOCTH C JUana3oHaMU
m3mepenus He yxxe 4emMoT 0 1o 200 MxCwm; oT
Hudposas 0 mo 2000 MxCwm; ot 0 mo 20000 MxCwm
1. 2 WT.
nmaboparopus 1o JlaT4uK TeMIIEpaTyphl ¢ THAIa30HOM
XUMUH u3Mepenus He yxke ueM ot -20 10
(yueHmveckas)




Hanuuue
PYCCKOSI3BIUHOIO caiTa
noaaepkku Hannuue
BHUJICOPOJIUKOB.

Hoytbyxk

®opm-pakrop: HOYTOYK;

Pasmep nuaronanu: He MeHee
15.6 nroitmoB; Pa3pemenue
skpana: Full HD, Quad HD
niu Ultra HD;

OO6u1uit 00beM YCTaHOBIIEHHOM
OTIEpATUBHOW NaMsITH: HE MeHee 8
I"Gaiir;

MaxkcuMaIbHBIA OOLINi
TOJIIEPKUBAEMBINA 00bEM
OIIEpaTUBHOMMIAMSATHU: HE MeHee 16
I"GaiiT;

O6wem SSD

HAKOITUTEIIS: HE

Menee 240 I'0aiiT;

becnipoBoanas

cBs13b: Wi-Fi;

KonuuecTBo BCTpOEHHBIX B KOPITYC
noptoB USB: He MeHee 2, U3KOTOPBIX

He meHee 1 oo ObITh USB

Bepcuu He Hke 3.0,

Pa3zpemenne B30-kamepbl, MIuKkcemnb: He
meHee 0.3;

Bcerpoennsiit MukpodoH;

KnaBuarypa ¢
pacKIagKou 1
MapKUPOBKOW KJIaBHIII
QWERTY/MLIYKEH;

[Toanepxka cTaHAapTOB OSCIIPOBOIHOM CBS3H:
802.11a/b/g/n/ac; IIpon3BOAUTENEHOCTD
nporeccopa (3Hauenue nokaszarens «CPU
Mark»no tecty «Laptop & Portable CPU
Perfomance»

http://www.cpubenchmark.net/laptop.htm
1): He menee 5000 equnui;;Hanmnune
MaHUITYJIATOpPA MBIIIb B KOMIUJICKTE: 14,

Ycra"HoBIeHHAs ONepalMOHHas CUCTEMA C
rpadUuecKuM MOJIb30BATEIHCKUM
uHTepdeiicoM, CBeIeHUS O KOTOPOM
BKJIFOUEHBI BEJIMHBIN PEECTP POCCUNCKUX
MporpamM ISl SIEKTPOHHBIX
BBIYHMCIUTENBHBIX MAIIWH U 0a3 TaHHBIX;

Y CTaHOBIIEHHBIH MTAaKeT 0(PUCHOTO
MIPOrPAMMHOTO 00eCTIeueHNs, COBMECTUMOTO C



http://www.cpubenchmark.net/laptop.html)
http://www.cpubenchmark.net/laptop.html)

YCTaHOBJICHHOM ONEPALMOHHON CUCTEMOM,
CBEJICHUSI OKOTOPOM BKJIFOUEHBI B €IMHBIN
peecTp pOCCUMCKUX TPOTPaMM ISt
OJICKTPOHHBIX BBIYUCIUTCIIbHBIX MAallIUH U 0a3
JaHHBIX.

MOV (mpunrep,
CKaHep,KOIHp)

Tun ycrpoicrsa:
MHoroyHKIHOHAEHOE YCTPOHCTBO
(M®YV);liBeTHOCTD IT€YaTh: YEPHO-
Oemasi;

TexHonorus mevartu: MeKTporpaduyeckas
(mazepnas, cBetonuogHas );dopmar rnevyaTu:
He MeHee A4;

Tun ckaHupoOBaHHUS:
MPOTSHKHBIN/TIIAHILIETHBIH;
Bo03M0XHOCTB CKaHUPOBAaHUS
B opmarax: He MeHee A4;

Croco06 nmoakimrouenus: LAN,
Wi-Fi, USB

1 mrr.

Ha6op OI'D mo
XUMUHU

B HaGop BXosT Bechl 1abopaTOpHbIE
anekTpoHHsbie 200 r, cCIUpTOBKA
nabopaTtopHas, BOpPOHKAa KOHUYECKas,
nmajyiouka CTeKJIssHHas, mpooupka [1X-14 (10
IITYK), CTaKaH BbICOKUH ¢ HocrukoM BH-50
C METKO# (2 mMITYKH), HUATHHID
n3MepUTENbHBIN 2-50-2 (CTEKISIHHBIN, C
MPUTEPTON KPBIIIKOH ), IITATUB IS
npobupok Ha 10 THE3, 3aKUM
poOUPOYHBIN, IIIMAaTENb-I0KeuKa (3
IITYKH ), HA00p (PJIAKOHOB 711 XpaHEHUS
pacTBOPOB M peakTHBOB (00BeM (h1akoHa
100 M1 - 5 KOMIUIEKTOB TI0 OIITYK, 00hEM
(naxona 30 mi1 - 10 KOMILJIEKTOB 110 6
HITYK), IIMJIAHIP U3MEPUTENbHBIH C
HocukoM 1-500 (2 mtyku), cTakan
Bbicokuit 500 mu(3 mTyku), Habop epiieit
JUISL MBIThS TIOCYIBI (€PILI SIS MBIThSI
IPOOUPOK - 3 WITYKH, €PIIl ISl MBIThSI KOJIO
- 3 ITYKH), xanaT 6emnsiid x/0 (2 mTykn),
nepyaTKy Pe3NHOBBIE XUMUYECKUE CTONKHE
(2 WTYKN),0UKHU 3aIIUTHBIE, GUIBTPHI
o6ymaxusie (100 mTyk), roprodee ass
ciimproBok (0,33 ).

B coctaB HaOop BXOJAT PeaKTHBHI:
AITFOMUHHM, KeJe30, COISTHAs KUCIIOTa,
METUJIOpaHXK, (eHoN(pTaNIenH, aMMHUaK,
MIePOKCH]I BOJIOPOIa, HUTpAT cepebpa u
Ipyrue; B oOmIei cnoxxHocTu - 44
Pa3IUYHBIX BEUIECTB, UCIOJIb3YEMBIX JIJIS
COCTaBIICHUSI KOMILJIEKTOB PEAKTHBOB MPH

MIPOBEIACHUH IK3aMEHAMOHHBIX
JKCIIEPUMEHTOB 110 KypCy HIKOJIbHOMXUMHUH.

1 mr.
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