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MNOACHUTEJIBHAS 3AITMCKA

PaGouas mporpamma mo XuMuH Jisl 00y4arommxcs 8-9 K1accoB cocTaBieHa Ha OCHOBe TpeOoBaHmil K
pe3ysbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOT'O 0O0IIEro 00pa3oBaHus,
npecTaBieHHbIX B DefepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHJapTe OCHOBHOTO OOIIEro
00pa3oBaHMsl, C YIETOM paclpeleICHHBIX 10 KJIaccaM MPOBEPSIEMBIX TPEOOBaHMI K pe3yIbTaTaM OCBOCHUS
OCHOBHOU 00pa3oBaTeIbHON POTpaMMBbl OCHOBHOTO OOIIETO 00pa30BaHUs U JIEMEHTOB COJICPIKAHMS,
MIPEJICTAaBICHHBIX B Y HUBEpCATbHOM KOAU(PHUKATOPE 10 XUMUH, a TaKke Ha ocHOBe [IpumMepHOii mporpaMmel
BOCIIUTaHMsI 00Y4YaIOUIMXCsI IPH MOJTyYE€HHH OCHOBHOTO 00111ero oopa3zoBanus u ¢ yuetoM Konuenimu
MPEeroIaBaHusl y4eOHOTO MpenMeTa « XUMEsD B 00pa3oBaTeIbHbIX Opranu3anusx Poccuiickoit
Ddenepannu, peaau3yonX OCHOBHBIE 001Ie00pa3oBarenbHble mporpammsl (yTB. Pemmenunem Komneruun
Munnpocsemenust Poccun, mporokoi ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «XUMUS»

Bxnan yue6HOTO MpeaMeTa «XuMHS» B JOCTHKEHHUE 1eJIel OCHOBHOTO 00IIero 00pa3oBaHus 00yCIOBIEH
BO MHOT'OM 3HA4E€HUEM XHUMHYECKON HAYKH B [TO3HAHUHU 3aKOHOB IIPUPOJbI, B Pa3BUTUHN IIPOU3BOANUTCIBbHBIX
CHJI O0IIIECTBA M CO3/JaHUU HOBOM 0a3bl MaTepUAIbHOM KYJIBTYPHI.

XUMHUS KaK 3JIEMEHT CUCTEMBbI ECTECTBEHHBIX HayK PaclpocTpaHuiia CBOC BIMSHUE Ha BCE 00JaCTH
YEJIOBEUECKOr0 CYLIECTBOBAHHUS, 3a/1aJ1a HOBOE BUICHUE MUPA, CTajla HEOThEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIBTYpPbI, HEOOXOIUMBIM YCIIOBUEM >KM3HU O0IIECTBA: 3HAHUE XUMHUHU CIYKUT OCHOBOM ISt
(dbopMUpOBaHUS MUPOBO33PEHUS YEIIOBEKA, €r0 MPEACTaBICHUIN O MaTepUaIbHOM €IMHCTBE MUPA; BAXKHYIO
poJIb UrparoT GopMUpPYEMbIE XUMHEN MPEACTABICHUS O B3aUMOIIPEBPALLICHUSIX SHEPTUU U 00 IBOITIOLUU
BELIECTB B IPUPOJIC; COBPEMEHHASI XMMUS HalpaBJieHa HA pellieHue II00albHbIX MPO0IeM YCTOHYMBOTO
Pa3BUTHS YETIOBEYECTBA — CBHIPbEBOI, IHEPTeTHUECKOM, MUIIIEBON U IKOJOrHYecKoi 0€30MacHOCTH, IpobieM
31paBOOXPAHEHUS.

B ycnoBusix Bo3pacraroniero 3Ha4eHusi XMMUH B JKU3HHU 0OILIECTBA CYIIIECTBEHHO IOBBICHIIACH POJIb
XMMHUYECKOro o0pa3oBanusl. B muiane conmanusanuy oHO SBJISIETCS OJTHUM U3 YCIOBUM (hOopMUpPOBaHUS
MHTEJUIEKTA JINYHOCTU ¥ TAPMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY YeJIOBEKY XMMHUYECKHE 3HaHUSI HEOOXOAMMBI JJIs IPHOOPETEeHHUsT OOIEKYIbTYPHOTO
YPOBHSI, MO3BOJISIOIIETO YBEPEHHO TPYAUTHCS B COIIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTO00Opa3HOM
KHU3HU OOIIECTBA, JJI1 OCO3HAHUS BaXKHOCTH Pa3yMHOI'O OTHOILEHHUS K CBOEMY 3/I0POBBIO U 3/I0POBBIO
JIPYTHUX, K OKPYXKAKOIIEH TPUPOIHON Cpefie, AJIsl TPaMOTHOIO IMOBEACHUS MPU UCIIOJIb30BAHUH PA3TMYHBIX
MAaTEepHAIOB U XUMUYECKUX BEUIECTB B TOBCETHEBHOM KU3HHU.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM IIKOJIE SIBSIETCSI 0A30BbIM 110 OTHOILIEHHUIO K CHCTEME O0IIEro
XUMHYECKOro oopazoBanus. [[03TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pealu3yeT MPUCYIIUE O0IIeMy
XUMHYECKOMY 00pa30BaHHUIO KIIFOUEBbIE IEGHHOCTH, KOTOPBIE OTPAXKAIOT TOCYAAPCTBEHHBIC, OOIIIECTBEHHBIE U
WHIUBUAYATbHBIE TOTPEOHOCTH. DTUM OTPEAEISAETCS CYITHOCTh OOIIeH cTpaTeruu 00yUueHus, BOCITUTAHUS U
pa3BUTHS 00YYAIOIIUXCS CPEACTBAMH YUEOHOTO TpeaMeTa « XUMUS.

Wzyuenne npeameta: 1) cnocoOCTBYeT peann3auy BO3SMOKHOCTEH ISl CAMOPa3BUTHUS U (POPMUPOBAHHUSI
KYJIbTYpBI TUYHOCTH, €€ 0011eH U (yHKIMOHAIBHON IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (HOPMUpPOBaHHE
MBILUIEHUS] U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTENbHON yueOHOH
JeSTeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX YMEHUHM, HEOOXOIMMBIX KaK B TOBCETHEBHON
KHU3HU, TaK U B IPO(PECCHOHATBHOM 1eATEeIbHOCTH; 3) 3HAKOMUT CO CHEU(PUKON HAyYHOTO MBILIUICHUS,
3aKJIaJbIBAECT OCHOBBI LIEJIOCTHOTO B3IJIAa Ha €IMHCTBO IPUPOBI M YEIIOBEKA, SIBJISETCA OTBETCTBEHHBIM



3Tanom B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH MTOAPOCTKOB; 4) CIIOCOOCTBYET
(bOpMHPOBAHHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K PUPOJIE, K YEITOBEKY,
BHOCHT CBOH BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHKE MIKOJIHHUKOB.

HasBannple HampaBiIeHUs B 00YYSHUN XUMHUU 00ECTICUNBAIOTCS CIIEITU(PUKON CONepKaHUS TIPEMETa,
KOTOpLIﬁ ABJIICTCH MEAArOrMYCCKU aalITUPOBAHHBIM OTPaXCHUCM 0a3zoBoi HAayKH XMMHUU HA OHpeI[eJ'IéHHOM
JTarne e¢ pa3BUTHS.

Kypc xumun 0CHOBHO# IIKOJIBI OPHEHTUPOBAH HAa OCBOCHHE 00YYaIOIIMMHICS OCHOB HEOPTaHUYECKOM
XUMHUU U HEKOTOPBIX MOHATUN U CBEAECHUH 00 OTJCNIBHBIX 00bEKTAaX OPraHNYECKON XUMHH.

CrpykTypa coznepxanus npeamera chopMUpOBaHa HA OCHOBE CUCTEMHOTO MOAX0/a K €r0 U3yUYCHUIO.
ConeprkaHue CKJIaJbIBACTCS U3 CUCTEMBI IOHATHHA O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBbI ITOHITUI
0 XUMHYecKo# peakiuu. O0e 3TU cucTeMbl CTPYKTYPHO OpPraHM30BaHbl 110 IPUHIIUITY [10CJIEA0BATEIBHOIO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IIPEICTABICHUM Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
y4€HHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS, ypoBH: Ileproauueckoro 3akona JI. . MenneneeBa kak
OCHOBHOTI'O 3aKOHA XMMHH, YUEHHsI O CTPOSHUM aTOMa U XUMUYECKOH CBSI3H, IPECTaBICHUNA 00
JIEKTPOIMTUYECKOM TUCCOLMALINY BEIECTB B pacTBOpax. TeopeTnuecKkue 3HaHUs pacCMaTPUBAIOTCS Ha
OCHOBE 3MIIMPUYECKH MOTYUEHHBIX U OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCA MIOCIEA0BATEIBHO OT OJAHOIO
YPOBHSI K JpyTOMY, BBIIONHSS (QYHKIMHU OOBSICHEHUS U IPOrHO3UPOBAHUS CBOWCTB, CTPOCHUS U
BO3MOKHOCTEH MPAKTUUYECKOI'O IPUMEHEHHUS U [TOJYyYSHUS N3y4aeMbIX BEIECTB.

Takas opraHusanusa COACpKaHUA Kypca CHOCO6CTByCT MMpeACTaBJICHUIO XHUMHYECKOH COCTaBJISIONICH
Haquoﬁ KapTHUHBI MUPA B JIOTHKC €€ CUCTEMHOM IIPpUPOILI. TeM caMbIM 00€ecIIeUrBaeTC BO3MOXKHOCTh
(bOpMI/IpOBaHI/IH y 06y‘laIOH_[I/IXC${ HEHHOCTHOI'O OTHOLICHUS K HAYYHOMY 3HAHHUIO U METOJaM ITO3HAHUS B
HayKe. Baxno Taxxe 3aMCTUTDH, YTO OCBOCHHUEC COACPIKAHUSA KypCa MPOUCXOAUT C IIPUBJICUCHUCM 3HAHUM U3
paHeC N3YUYCHHBIX KYPCOB! «OKPY)KaI-OH_[Hﬁ MUp», «buonorus. 5—7 ximacce» u «dusuka. 7 Kaacey.

HEJIN U3YYEHUSA YYEBHOI'O IIPEIMETA «XUMMUS»

K HanpaBieHuio nepBocTeNeHHOM 3HAYMMOCTH MIPU pealn3aluy o0pa3oBaTeIbHbIX (yHKIHIA
npeaMeTa«XuMus TPaJAULMOHHO OTHOCAT (POPMHUPOBAHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH Kak 00JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUYECKON NESATEIbHOCTH YEJIOBEKA U KaK OJHOI0 U3 KOMIIOHEHTOB
MHUPOBOH KYJIBTYpPBI. 3a/1a4a MpeIMeTa COCTOUT B (JOPMHUPOBAHUHU CUCTEMbI XUMHUUECKUX 3HAHUN —
BaXHEUIINX (PAKTOB, MOHATHUH, 3aKOHOB M TEOPETUYECKUX MOJI0KEHUH, TOCTYITHBIX 00001IeHUH
MHPOBO33PEHYECKOT0 XapaKTepa, sI3bIKa HayKH, 3HAHUN O Hay4HbIX METOJIaX U3YUYCHHS BEIECTB U
XUMHUYECKUX PEaKIMii, a Takke B (GOPMUPOBAHUH U Pa3BUTUU YMEHUH U CIIOCOOOB JI€ATEIbHOCTH,
CBSI3aHHBIX C IUIAHUPOBaHHEM, HAOJIOJICHUEM U MPOBEJCHUEM XUMHUYECKOT0 SKCIIEPUMEHTA, COOJIIOICHUEM
npaBui 6€30MacHOro 0OpaIeHus C BEIECTBAMU B TIOBCEHEBHOM KHU3HH.

Hapsiny ¢ aTuM nienu u3yueHus npeaMeTa B IporpaMMe YyTOYHEHbBI U CKOPPEKTUPOBAHBI C yUETOM HOBBIX
MPUOPUTETOB B CUCTEME OCHOBHOT'O 00111ero oopazoBanus. Ceroans B 00pa3oBaHUHM 0COO0 3HAUNMON
MIPU3HACTCS HAIIPaBJICHHOCTh OOYUYEHHs Ha pa3BUTUE M CaMOPa3BUTHE TUYHOCTH, (popMHUpoBaHHE €€
MHTEJJIEKTa U 0011ed KynbTypbl. O0ydyeHne YMEHHUIO YUUThCS U MPOJ0JIKAaTh CBOC 00pa3oBaHUE
CaMOCTOSITENTbHO CTAHOBUTCS OJJTHOW U3 BaKHEHIINX PyHKIMNA y4eOHBIX IPEIMETOB.

B cBs3u ¢ aTuM I[IpU U3YyUYCHUH NIPECAMCETA B OCHOBHOM IIKOJIE JOMUHHPYIOIICC 3HAUCHUC HpHOGpCHI/I TaKue
OCIk, KakK:

— (QopMHUpOBaHNE WHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIo,
COTPYIHHYECTBY, CAMOCTOSITEIHbHOMY MPUHSATHIO PEIICHH, CTOCOOHON aanTHPOBAThCA K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM JKU3HH,



— HaIpaBJICHHOCTh OOYYCHHS HAa CUCTEMATHUYECKOE MPUOOIICHHE YYaIUXCs K CAMOCTOSTSIIbHON
MO3HABATEIIEHOM JISATSIIBHOCTH, HAYYHBIM METOIaM MTO3HAHUS, (DOPMHUPYIOIIMM MOTHBAIIHIO U Pa3BUTHE
CIOCOOHOCTEN K XUMHUHU,

— obecrieyeHne yCIOBUH, CIIOCOOCTBYIOIIMX MPUOOPETCHHUIO 00YUYAIONTMMICS OIbITa Pa3HOOOpa3HOI
JACATCIIbHOCTH, ITIO3HAHUA U CAMOIIO3HAaHH A, KIIFOYCBBIX HABBIKOB (KJHO‘-IGBBIX KOMHCTGHHHﬁ), HUMCHOIINX
YHHUBCPCAJIbHOC 3HAUYCHUC IJIA PA3JIMYHBIX BUAOB JCATCIBHOCTU,

— (bOpMI/IpOBaHI/IC YMeHI/Iﬁ 00BACHATH U OLICHUBATH ABJICHUA OKPYXKaKOIICTO0 MHUPa HAa OCHOBAHHUHN
3HAHUH U OIlbITA, MMOJTYYCHHBIX NP U3YYCHUU XUMUU,

— (bOpMHpOBaHI/Ie y o6yqa}omnxc>1 T'YMaHHUCTHUYCCKUX 0THOH.I€HHI>1, IIOHHMMaHHUA HECHHOCTHU
XUMHYCSCKHX 3HAHUH JIA BI)Ipa6OTKI/I OKOJIOTHYCCKH uenecoo6pa3Horo IHOBCACHUS B 6I)ITy u pr,HOBOﬁ
ACATCIIBHOCTH B LECJIAX COXPAaHCHUSA CBOECI'0 310POBbA 1 OKPY)KaIOH_[eﬁ HpHpO,Z[HOI;'I CpE€akbl;

— Ppa3BHTHE MOTHBALIMHU K 00yUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHSI 00IIEUEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY poduis u
HAIpPaBJIEHHOCTU JaJIbHEHIIET0 00y4YEeHHUSL.

MECTO YYEBHOI'O IPEAMETA «XUMHUSA» B YYHEBHOM IIJIAHE

B cucreme obmiero o6pazoBanus «XUMUs» TpU3HAHA 0053aTEIBHBIM YI€OHBIM MTPEIMETOM, KOTOPBIH
BXOJIUT B COCTaB NpeaMeTHON o01acTu «EcTecTBEHHO-HAYUYHbIE IPEAMETHI.

Y4eOHbIM I1aHOM Ha e¢ u3ydeHue orBefieHo 136 yueOHbIX 4acoB — 1o 2 4. B Hezento B 8 u 9 kiaccax
COOTBETCTBEHHO.



COJEPKAHUE YYEBHOI'O IIPEAMETA

8 KJIACC

IlepBoHauya/ibHbIe XUMHYECKHE TIOHSITHUSI

[Ipenmer xumuu. Poias XxuMuu B )KU3HM YesioBeKa. Tena u BemecTBa. GU3nyeckue CBOMCTBA BEIIECTB.
ArperarHoe coctosinue BemiecTB. [loHATHE 0 METOJaX MO3HAHUS B XUMUU. XUMHS B CUCTeME HayK. UucThie
BemiecTBa U cMecu. CriocoObI pa3/ielieHusI CMeceH.

ATOMBI M MOJIEKYJIbl. XUMUYECKUE 31eMeHThl. CHMBOJIBI XUMUYECKUX 371eMEHTOB. [IpocThie 1 cloKHbIe
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHUE.

Xumnueckas popmyina. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BemlecTB. OTHOCHTENIbHAS aTOMHasl Macca. OTHOCHUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBast 10715
XUMHUYECKOI'0 3JIEMEHTA B COCMHEHUH.

Pusnyeckue U XUMUUYECKUE SIBICHUS. XUMUYECKas peaklUs U €€ IPU3HAKU. 3aKOH COXPAaHEHHUS MacChl
BelIeCTB. XUMHUYECKHe ypaBHeHUs. Kitaccupuranys XuMUIeCKUX peakuii (COeTMHEHMS, Pa3JIOKEHHS,
3aMeIIeHHs, OOMCHA).

XUMHUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCY 101, C MpaBmiiaMu paboThl B JabopaTopuu U
npueéMamu 00pameHus ¢ JJabopaToOpHBIM 000PYIOBAHUEM; U3YUCHUE U OMMCAHKNE (PU3UMUECKIX CBOHCTB
00pa31loB HEOPraHUYECKUX BEIIECTB; HaOI0eHHE (PU3NUecKuX (TIaBIeHUE BOCKa, TassHUE JIb/1a, pACTUPAHUE
caxapa B CTyIKe, KUTIEHUE U KOHJIEHCALlUsl BOJIbl) U XMMUYECKHUX (TOPEHHE CBEUYH, TPOKATUBAHNE METHON
MIPOBOJIOKH, B3aUMO/JICHCTBHE MeJla ¢ KUCIOTON) SIBIICHH, HAOII0IeHUE U OITMCAaHUEe TIPU3HAKOB MPOTEKAHMUS
XUMHUYECKUX peaklnii (pas3yioxkeHHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUA0M Oapus,
pasnoxxenue ruapokcua Meau(ll) npu HarpeBanuu, B3auMoJieiicTBre xene3a ¢ pactBopoM conu meau(ll));
U3y4eHHUEe CII0COO0B pa3JiesieHusl cMecel (¢ MOMOIIBI0 MarHuTa, GUIbTPOBaHKE, BbIIIAPUBAaHUE,
TUCTUILUISIHSL, XpoMaTorpadusi), IpOBEICHUE OUNCTKY TTOBAPEHHON COJIM; HAOIIOACHNE U OTIHCAHKE
pE3yJIbTaTOB MPOBEACHHUS ONbITA, MIUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUsI MacChl; CO3JaHue MOAEIeH
MOJIEKYJI (LIIapOCTEPHKHEBBIX).

Baskneiimue npeacTraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3ayx — cMmech razoB. CocrtaB Bo3ayxa. Kuciopoa — aneMeHT U mpoctoe BemiecTBo. Haxoxaenue
KHCJIOpOAa B Ipupoje, GU3nUecKrue U XMMUYecKre CBoicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue
kuciopoaa. CrocoOsbl mosryueHust KUCIopoaa B 1a00opaToOpUu U MpOMBIIIITIeHHOCTH. KpyroBopoT kuciopona B
npupoje. O30H — aI0TPONHAas MOIUPUKALMS KHCIOPOa.

Tennopoit 3(1)(1)6KT XUMHUYECKOH pCakiuu, TCPMOXUMHUYCCKUC YPABHCHUSA, K30~ U SHIOTCPMUYCCKUC
peaKknuu. Tomnugo: YTroJjib 1 MCTAaH. 3arp;13HeHHe BO34yXa, YCUJICHHUEC TAapHUKOBOT'O 3(1)(1)CKTa, pa3spymicHue
O30HOBOTI'O CJIOA.

Bopopox — snemenT u npoctoe BeniecTBo. HaxoxxaeHre Bogopo/ia B Ipupoie, pru3nueckue 1 XUMUYECKHe
CBOMCTBA, IPUMEHEHUE, CIOCOObI nomydeHus. Kuciors! u comu.

KomuuectBo BemmectBa. Monb. MossipHas Macca. 3akoH ABorajpo. MossipHblii 00bEM ra3oB. PacueTsl o
XUMHYECKUM YPaBHEHHUSM.

dusnueckue cBoMcTBa BoAbl. Boaa kak pPacTBOPUTCIIb. PaCTBOpBI. HacrlmmeHnHsbie 1 HeHACBIIICHHEIE
pacTBOpPHI. PaCTBOpI/IMOCTL BEIIIECTB B BoJie.MaccoBas 101 BEIeCTBa B pacTBoOpC. XHMHYECKHE CBOMCTBA
BOJbI. OcnoBanus. Poab pacTBOPOB B IPUPOJC U B ) KU3HU YCIIOBCKA. prFOBOpOT BOJBI B IPUPOAC.
3anH3HCHI/IC MMPUPOIHBIX BOI. OXpaHa " OYUCTKA ITPUPOJHBIX BO.

Knaccudukanust Heoprannueckux coequnennid. Okcuapl. Knaccuduxaius okCuI0B: cojieo0pa3yromme
(ocHOBHBIE, KUCIIOTHBIE, aM(POTEpHBIE) U HecoleoOpasyromue. HomeHnkiatypa okcu10B (MK IyHapOIHAS U
TpuBHaJIbHAS ). DU3MUECKHE U XUMUYECKHUE CBOMCTBA OKCHUIOB. [ToirydeHne okcuIoB.

OcnoBanust. Kinaccugukaiyst o0cHOBaHMH: IIEI0YM U HepacTBOpUMBbIe ocHOBaHUs. HoMeHkaTypa



OCHOBaHMH (MEXIyHApOaHas ¥ TpUBUaIbHas). DU3nUYECKUe U XUMUYECKHE CBOMCTBA OCHOBAHUM.
[TonydyeHnue ocHOBaHMIA.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinot (MexayHapoAHAs U TPUBHAIIbHAS).
duznueckue U XUMUYECKue cBocTBa KUCIOT. P aktuBHocTn MetaioB H. H. bekeroBa. [lonyuenue
KHCJIOT.

Comu. Homenkinarypa cosneit (MexayHapoaHasi U TpuBuaibHas). Du3ndyeckrue 1 XUMUYECKHUE CBONCTBA
couieit. [lonmyuenue conen.

['eneTnyeckas CBsA3b MEX]Y KJIACCAMU HEOPraHUYECKUX COCAMHEHUH.

XVUMHUYECKUH 3KCIIEPUMEHT: Ka4ECTBEHHOE OIIPENIEIICHUE COIEP>)KAHUS KHCIIOPO/ia B BO3yX€; MOJIyUEHUE,
coOupaHue, paclio3HaBaHUE U U3yUCHHE CBOWCTB KMCIIOPO/1a; HAOII0IeHIE B3aUMO ICHCTBHS BEIIECTB C
KHUCJIOPOAOM M yCIOBHS BO3HUKHOBEHUS H MPEKpaIIeHUs TopeHHs (1oXkapa); 03HaKOMJICHHE ¢ 00pa3amMu
OKCH/JIOB U OIMCAaHHUE X CBOWCTB; IMOIy4YeHUE, COOMpaHUe, paclio3HABaHNE U N3YUYEHUE CBOICTB BOJIOpOIa
(ropenue); B3aumoiericteue Bojopoza ¢ okcuaoM Meau(Il) (Bo3MoxkHO UCTIONb30BaHUE BUCOMATEPUATIOB);
Habr01eHNe 00pa3oB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBaHHE 0COOCHHOCTEH pacTBOPEHUS BEIIECTB
C Pa3JIMYHON PACTBOPUMOCTHIO; IPUTOTOBJICHHE PACTBOPOB C OMPEICICHHON MAacCOBO 10ei
PacTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBHE BO/IbI C METaJJIaMU (HATPUEM U KaJIbLIieM) (BO3ZMOXKHO
HCII0JIb30BaHUE BUIEOMATEPUAIIOB); OIIPE/IEIIEHUE PACTBOPOB KUCJIOT U LIEJIOUEN C TOMOLIbIO MHAUKATOPOB;
HCCIIeIOBaHKE 00pa3lloB HEOPIaHUYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB; HAOII0IEHUE U3MEHEHHS OKPACKU
MHMKAaTOPOB B pacTBOpAaxX KUCIIOT U LIEJN0Ye; n3ydeHue B3aumoeiicteus okcuna meau(ll) c pactsopom
CEPHON KUCJIOTHI, KUCJIOT C METAJUIAMH, PEAKIIMM HEUTPaINu3aliy; M0JyY€HHE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJIHOTO METaJula APYTUM U3 pacTBOpa COJIM; PEIICHHE IKCIIEPUMEHTAIbHBIX 33134 110
TeMe«BakHelme Ki1accsl HEOPraHUYECKUX COSIUHEHUIN.

IHepunoauyeckuii 3akon u [lepuoanueckasi cucrema xummuueckux 3jiemMenToB /. U. Menjaesneena.
Crpoenne atoMoB. XuMn4ecKkas cB3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIC PEAKIMHT

[TepBble MONBITKY KJIACCU(PUKAIIMA XUMUUECKUX 3JIEMEHTOB. [IoHsATHE O TpyIIax CXOIHBIX 3JIEMEHTOB
(1IesIouHbIe U MIET0YHO3EMENIbHBIE METAIIIIbI, TAJIOT€Hbl, MHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOpble 00pa3yIoT
am(poTepHbIE OKCUIBI U TUAPOKCUIBL.

[Tepnoanueckuit 3akoH. [lepnonnueckas cuctema XuMu4eckux 3ymeMeHToB J1. 1. Menneneesa.
Koportkonepuoanas u jimuaHonepuoanas ¢popmsl [leproauueckoit cucteMbl XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. [lepuoasr u rpynmnsl. @U3UUECKHU CMBICI HOPSAIKOBOIO HOMEpa, HOMEPOB NIEPHOJIA U
IPYyIIIBI DJIEMEHTA.

Crtpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. DnekTpoHbl. CTpoeHue 3JIeKTPOHHBIX 000104eK

aromoB niepBbix 20 xumuyeckux >nemMenToB [lepuoanyeckoit cucremsl [[. . MenneneeBa. XapakTepucTuka
XUMHYECKOT0 AJIEMEHTA 0 €ro nosioxkenuto B [lepuonnueckoii cucreme 1. 1. Menaeneena.

3aKOHOMepHOCTI/I HN3MCHCHUA paJuyCca aTOMOB XUMHUYCCKUX 3JIEMCHTOB, METATINIMUYCCKHUX U
HEMETaINIMYSCKUX CBOMCTB I10 rpyniiaM 1 nepuoaam. 3HaucHUE HepI/IO,Z[I/I‘-ICCKOFO 3aKOHa U Hepno,unquKoﬁ
CUCTCMbI XUMHUUYCCKHX 3JICMCHTOB JIA PA3BUTHA HAYKU U IIPAKTUKH. I[ . Menneneer — y‘-IéHBIﬁ u
rpaxJiaHuH.

Xumunyeckas cBsi3b. KoBasieHTHas (1oJisipHast M HETOJISIpHAs ) CBA3b. DJIEKTPOOTPULIATEIbHOCTD
XUMUYECKUX IEMEHTOB. FIOHHasA CBA3b.

Crenens okuciieHns. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iporieccsl OKUCIeHus u
BOCCTaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEH.

XUMHUECKUH SKCIIEPUMEHT: N3y4YeHUe 00pa3IoB BEIIECTB METAJUIOB U HEMETAIIJIOB; B3aUMOJIeHiCTBHE
TUAPOKCHUIA IMHKA C paCTBOPAMU KHUCIIOT U LIEJI0YEH; IPOBEACHHUE OIBITOB, MWILIIOCTPUPYIOIIUX
IIPUMEPBI OKUCIINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIMN (TOPEHUE, PEAKIIMH PA3JI0KEHUS, COEAUHEHNS).

MexnpeaMeTHbie CBA3U



Peanuzanus MeXIpeIMETHBIX CBSA3EH MPU U3YyUYEHUH XUMHUH B 8 KJIacCe OCYIECTBIISIETCS Yepes
MCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHbIX OHATUMN, TaK U MOHATHH, BISIOUINXCS CUCTEMHBIMH IS
OTJENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIC MMOHATHUS: HAYYHBINA (DAKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3,
KJIacCU(UKALIUS, IEPUOAUIHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJISTHPOBAHUE, U3MEPEHUE, MOICITh,
SIBIICHHE.

®du3znka: MaTepus, aToM, FIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHJI, H30TOIBI, PaAHOAKTUBHOCTH,
MOJIEKYJIa, SIEKTPUYCCKUH 3apsiI, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, ras,
(bu3HUYeCKre BETMYUHBI, €IMHUIIBI H3MEPEHUs, KOCMOC, IIaHEThI, 3B¢3/1b1, COTHIIE.

buonorus: porocunres, aprxanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbL, TOPHBIE TOPO/IbI, OJIE3HbIE UCKOTIaeMble, TOTLINBO,
BOJTHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 XMMHYeCKAs PeaKIus

[lepuoanueckuii 3akoH. [lepuoauueckas cuctema xumuueckux 3nemeHToB Jl. Y. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB XMMHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX MEPUOJI0OB, KaJIUS,
KaJIbIMs U MX COEJMHEHHH B COOTBETCTBUM € IOJIOKEHHEM 31eMeHTOoB B Ilepuonnyeckoii cucteme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BelecTBa: BU/Ibl XUMUUECKOH CBSI3U. TUIBI KPUCTAIUIMUECKUX PELICTOK, 3aBUCUMOCTb CBOMCTB
BELIECTBA OT THUIIa KPUCTAIUIMUECKON PEICTKU U BUJ1a XUMUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIIATypa HEOPraHMYECKUX BEHIECTB (MEXITyHAPOIHAS U TPUBUAIIbHAS ).
XHUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMUXCS K PA3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCUHEHNN,
TEHETUYECKas CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukarus XuMH4eCKUX peakyii o pa3InyHbIM IpU3HAKaM (110 YUCITY U COCTAaBY YYacCTBYIOIIUX B
peaKIMK BEIECTB, O TeII0BOMY 3(P(eKTy, M0 N3MEHEHUIO CTEeTIEHE OKUCIEHHUSI XMMUYECKUX 3JIEMEHTOB,
110 00paTUMOCTH, M0 YYACTHIO KaTaau3aTropa). IK30- U SHAOTEPMUUECKUE PEaKIUH, TEPMOXUMHUECKUE
yYpaBHEHUS.

[TonsiTre o ckopocTu XxuMudeckon peakiuu. [TorsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakiusx. [ToHsATHE 0 TOMOTEHHBIX M T€TEPOTeHHBIX peakiusax. [IoHsATHEe 0 XUMHUYECKOM PaBHOBECHH.
q)aKTOpBI, BJIMAIONIME HA CKOPOCTH XUMHUYECKOU PCaKkiun 1 MOJIOKCHNUE XUMHWYCCKOI'O PaBHOBECH .

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH, SJIEKTPOHHBIN OallaHC OKUCIUTENBHO-BOCCTAHOBUTENBHOMN
peakiun. CocTaBlieHuEe YPaBHEHUH OKUCIINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMH C UCTIOJIb30BaHUEM METOIA
3JIEKTPOHHOTO OayaHca.

Teopus 2NEKTPOIIUTHYECKON TUCCOIMALUN. DIEKTPOJIUTHI U He- dJIEKTPOJINTHI. KaTHOHBI, aHUOHBI.
MexaHu3M Jucconuanuy BEIIECTB C pa3INYHbIMU BUAAMU XUMHUYECKON CBsI3U. CTENeHb TUCCOUalUN.
CunbHbIe U craOble 3JIEKTPOJIUTHI.

Peakuuu nonHoro oo6mMeHa. Y ciioBust NpOTeKaHUs peakluii HOHHOTO 0OMEeHa, MOJIHbIE U COKPAILICHHBIE
MOHHBIE ypaBHEeHUs peakuuii. CBOWCTBa KHCIIOT, OCHOBAHU U COJIel B CBeTe NpeCcTaBiIeHuit 00
MEKTPOIUTHYECKON qucconmanui. KauecTBeHHbIe peakiuy Ha HOHBL. [IoHATHE O THAPOIN3E CONEN.

XUMHUECKUH SKCTIEPUMEHT: 03HAKOMJICHHE C MOJAEIISIMHU KPUCTAJUINYECKUX PEIICTOK HEOPTaHUIECKUX
BEIIECTB — METAJVIOB M HEMETAJUIOB (TpaduTa U anMasa), CI0KHBIX BEIIECTB (XJI0pUAa HATPUS);
WCCIIEIOBAaHHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOH PEaKIuy OT BO3JCHCTBUS Pa3IMIHBIX (PAKTOPOB;
MCCIIEIOBAHHE DIICKTPOTIPOBOIHOCTH PACTBOPOB BEIIECTB, IPOIIECcCca JUCCOIMAIINN KICIIOT, MeJI0UeH U coeit
(BO3MOKHO HCIIOJIb30BAHNE BUICOMATEPUAIIOB); TPOBEJCHNE OIBITOB, MIUTIOCTPUPYIOIINX MPU3HAKH
MPOTEKaHUS PEaKIMii MFOHHOTO 0OMeHa (00pa3oBaHUE OCajKa, BhIICICHUE Ta3a, 00pa30BaHUE BOJIBI); OIBITOB,



WUTIOCTPUPYIOUINX TPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX peaKluil (ropeHue, peakiiuu pa3iokKeHus,
COEIMHEHMS); paclo3HaBaHHE HEOPTaHMUECKUX BEIIECTB C MOMOIIbIO KAUeCTBEHHBIX PEaKIUil Ha HOHBL;
pellIeHre SKCIepUMEHTAIbHBIX 33/1a4.

HeMeTanjbl 4 UX COeTMHEHUS

O61as xapakTeprucTuka ranoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTEIIEHU OKUCICHHUS.
Crpoenue u (pu3nuecKre CBOWCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMUYECKHE CBOWCTBA HA IIPUMEpE
xJiopa (B3auMOICHiCTBHE C METAJUIAMH, HEMeTallJIaMHt, 1iesiouaMu ). XiopoBoaopoA. CossiHas KUCIoTa,
XUMHYECKHE CBOMCTBA, MOJy4YeHUE, TpUMEHEHUE. JIeCTBUE XJI0pa U XJIOPOBOAOPOJA HA OPTAHU3M
yesnoBeka. BaxkHenme XJI0pyIbl U UX HAXO0KJICHUE B IPUPOJIE.

Oo6mmas xapakrepuctuka 3eMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOCHUS AaTOMOB, XapaKTEPHBIE CTEIIEHU
OKHCJICHHSI.

CrpoeHre u pU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U CePbl. AJUIOTPOIHBIE MOIU(UKAITUH
KHCJIOPO/a U cepbl. XUMUYECKHEe CBOMCTBA cepbl. CepoBOAOPO, CTPOCHHUE, (PU3UUYECKHE U XUMUYCCKUE
cBoiicTBa. OKCUIBI CepBbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUI0B. CepHas KUCI0Ta, PU3NYECKUE U
XHUMHYECKHE CBOWCTBA (0OIIHME KaK MPEICTABUTEIS Klacca KUCIIOT U crienupuIecKkue). XMMHUECKUE
peaKIyH, JIeXKaIe B OCHOBE MMPOMBIIIUIEHHOTO CII0co0a mosrydeHus cepHoit kucnotel. [Ipumenenne. Comu
CEPHOI KUCIIOTHI, KAUeCTBEHHAs PEaKIus Ha CyIb(haT-uoH. HaxoxaeHue cepbl M €¢ COSTMHEHHH B IPHPOJIC.

XHUMHUYECKOE 3arpsiI3HEHUE OKPYIKAIOLIEH Cpesibl COEAMHEHUSIMU Cepbl (KUCIOTHBIE TOK/H, 3arpsi3HEHUE
BO3/yXa ¥ BOJOEMOB), CIIOCOOBI €r0 IPEA0TBPALLCHHUS.

OO6m1as xapakTepucTHKa 3J1eMeHTOB V A-rpytiibl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTEIIEHU
OKHCJICHUS.

A30T, pactipocTpaHeHue B pupojie, Gu3ndecKkue 1 XuMHIeCKre cBoicTBa. KpyroBopoT azora B pUpoIe.
AMMuak, ero pu3nuecKue U XUMUYECKUE CBOMCTBA, OMyueHue u npumMeHenne. Conu aMMOHHUS, UX
bu3nyecKkre U XMMHUYeCcKHe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha MOHBI aMMOHUS. A30THas
KHCIIOTa, €€ Moy4eHne, GPU3NYecKue U XUMHUUECKHe CBOICTBa (00III1e KaK MpeJCTaBUTeNs Kjacca KUCIOT U
cnenuduueckue). Mcrnonp3oBaHNe HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAIBHBIX yI00pEHUI.

XUMHUYECKOe 3arpsi3HEHHE OKpY Karollei cpeibl COSMHEHUIMH a30Ta (KMCIOTHBIE JJOXK/IU, 3arps3HEHNE
BO3/yXa, IOYBBI U BOJOEMOB).

®docdop, amnorponHsle Moaudukanuu pochopa, pusnueckue U XMMUYeckre cBoicTBa. OKcu
docdopa(V) u hocdopHas kucinoTa, hpuznuecKre 1 XMMHIECKHE CBOWCTBA, Mmony4yeHue. Mcnoas3oBanue
¢dochaToB B KauecTBE MUHEPATIBHBIX YAOOPEHHIA.

O6mas xapakTepucTuka 31eMeHToB [VA-rpynmnbl. OcCOOEeHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIE CTEIIEHU
OKHCJICHUS.

Yrnepon, amioTpomnHbie MOAU(GHUKAIINHI, PACIPOCTPAHEHUE B MPUPOIC, GU3UIECKUE U XUMUYECKUE
cBoiicTBa. Ajncopomus. Kpyrosopot yriepoaa B mpupoze. OKCuabl yriaeposa, ux Gu3ndeckue U XuMHIeCKIe
CBOICTBA, JACHCTBHE HA KUBBIC OPTAHU3MBI, TIOJyUYCHHE U PUMEHEHHE. DKOJIOTHIECKHE TTPOOIIEMBI,
cBs3aHHBIE ¢ okcuaoM yrieponaa(lV); rumoresa riiodabHOTO MOTEIJICHHUS KIITMMaTa; MapHUKOBBIN (D PeEKT.

VronbHas KUCIIOTa U €¢ COJIN, UX (1)I/I3I/I‘-ICCKI/IC U XUMHUYCCKUC CBOﬁCTBa, TOJIYUCHUC U ITIPUMCHCHUC.
KauecTBeHHnas pcaknud Ha Kap6OHaT-I/IOHBI. Hcnons3oBanue Kap60HaTOB B 6I>ITy, MCIUIINHCE,
MPOMBIINIJICHHOCTH U CCIILCKOM XO03SMCTBE.

HepBOHa'-IaJ'II)HI)Ie MOHATHS 00 OpPraHn4Y€CKUX BEIIECCTBAX KaK O COCAUHCHUAX YIICpoaa (MeTaH, OTaH,
OTUJICH, al€TUJICH, OTAaHOJI, INTMICPUH, YKCYCHAA KI/ICJ'IOTa). Hx cocTaB M XUMHUUYECKOE CTpPOCHHUC. IlonsTre o
OMOJIOrHYECKU BayKHBIX BCIIECTBAX: KHpax, 6en1<ax, YII€BOoJax — U UX POJIA B )KU3HHU YCJIIOBCKA.

MaTepI/IaJ'H)HOG CAWHCTBO OPraHNYCCKHUX N HCOPTaHUICCKUX COG)IPIHCHI/If/i.

Kpemuuii, ero pusndeckrne 1 XuMUIECKHE CBONCTBA, MOIyYeHHE U puMeHeHue. CoeIMHeHUS KpEMHUS B
npupoae. Obmue npeacraBneHus 06 okcue kpemausi(IV) u kpemaueBoii kucnore. CUITUKATBI, UX



UCIOJIb30BaHUE B OBITY, METUIIMHE, IPOMBIIINIEHHOCTU. BaxkHeilre CTpouTebHbIE MaTepHallbl: KEpaMHKa,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpobieMbl 6€30macHOr0 UCTI0Ib30BaHUS CTPOUTEIBLHBIX MaTEPHAJIOB
B IIOBCEHEBHOM KU3HU.

XVUMUYECKUH SKCTIEPUMEHT: U3ydeHHEe 00Pa3I[0B HEOPraHMYECKHUX BEIIECTB, CBOMCTB COISTHON KUCIIOTHI,
IIPOBEJICHUE KAUECTBEHHBIX PEAKIIUI HA XJIOPU-UOHBI U HA0JIIOIEHUE IPU3HAKOB UX IPOTEKAHUS; OIIBITHI,
oTpaxkaromue Gpu3ndecKkre 1 XUMUYECKHE CBOMCTBA TAJIOT'€HOB U UX COCTMHEHHUN (BO3MOKHO UCIIOIb30BaHUE
BHJIEOMATEPHAJIOB); 03HAKOMIICHHE ¢ 00pa3liaMu XJIOpUI0B (TaJIOT€HHIOB); 03HAKOMIIEHHE ¢ 00pa3iaMu
Cephl U €¢ COSAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPHAIIOB); HAOIIOACHKE TTpoLiecca
00yTJIMBaHUS caxapa IOJ IeHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI; N3YYEHUE XUMHUECKUX
CBOWCTB pa30aBJIeHHON CEpHON KUCIIOTHI, TPOBEACHNE KaUeCTBEHHOM peakiny Ha CyJb(aT-uoH U
HaOJI0IeHNE TPU3HaKa €€ MPOTEKAHUs; O3HAKOMIIEHHUE ¢ (PM3NYECKHMHU CBOMCTBaMH a30Ta, Gocdopa u ux
COeIMHEHUH (BO3MOYKHO MCIIOJIb30BaHUE BUICOMATEPHAIIOB), 00pa3aMu a30THBHIX U (PoCcHOPHBIX
yno0peHuii; noiaydenue, coOnpanue, pacrno3HaBaHue U U3yUeHHE CBOMCTB aMMHUaKa; MPOBEJCHHUE
Ka4eCTBEHHBIX PEAKIIMii Ha MIOH aMMOHUS U (pocdaT-nuoH U u3ydeHrne NPU3HAKOB UX MPOTEKAHUS,
B3aUMO/ICHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIbI0 (BO3MOKHO UCIOJIb30BAHUE
BUJICOMATEPHAJIOB); M3yUYSHHE MOJIENICH KPUCTAIUTMYECKUX PEIIETOK anmasa, rpaduta, Qyuiepena;
O3HAKOMJICHHUE C MPOIIECCOM aACOPOIIMH PACTBOPECHHBIX BEUIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM
IIPOTUBOIa3a; MoIy4eHue, CoOMpaHue, paclio3HaBaHue U U3yUYEeHUE CBOWCTB YIJIEKUCIIOrO I'a3a; POBEIECHNE
KAueCTBEHHBIX peaklMii Ha KapOOHAT- U CHJIMKAT-HOHBI U U3yUYEHUE MPU3HAKOB UX MPOTEKAHMUS;
03HAaKOMJIEHHUE C MPOAYKIMEN CUJIMKATHON MPOMBIIIJIEHHOCTH; PEILIEHUE SKCIIEPUMEHTANIbHBIX 33/]1a4 110
Teme«BaxkHenme HeMeTauIbl U UX COCUHECHUS.

MeTajibl M X COeJTUHEHHU A

OO011ast XapaKTepUCTHKA XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX IOJIOKEHUS B
Ilepuoauueckoit cucreMe xumuueckux 3nemeHToB /1. M. Menneneesa u crpoenns atoMoB. CTpoeHue
MeTaJlI0B. MeTayunueckas CBs3b U METaNINYeCcKask KpUCTAUINYECKas perieTka. DIeKTPOXUMUUECKUN psit
HanpspKeHUH MeTaiioB. @U3NYecKue U XUMUYECKHE CBOMCTBA MeTa/uIoB. O01IMe criocoObl MOTyUYeHHs
MeTaisoB. [loHsATHE 0 KOPPO3UM METAIJIOB, OCHOBHBIE CITOCOOBI 3aLUTHI X OT KOppo3uu. CruiaBsl (cTaib,
YyT'yH, AIOPAJIOMUHUMN, OpOH3a) U UX NPUMEHEHHE B ObITY U MPOMBIIIIEHHOCTH.

[Ilenounbie MeTaibl: ToNokeHUE B [lepronnueckoit cucreme xumuueckux 3nemeHToB /1. 1. Menneneena;
CTPOEHHE UX aTOMOB; HaXOXJeHUE B npupoae. Pu3ndeckue U XUMUIECKHUE CBOMCTBA (HA MpUMepe HATPUs U
kanust). OKCHIIBI ¥ TUJIPOKCHUIABI HATPHS U Kanus. [[puMeHeHne MeToYHbIX METAJIJIOB U UX COSTMHEHU.

[lenouHo3eMenbHbIE METAJIBI MArHUN M KaJIbIMA: To0keHue B [lepuonnyeckoil cucteMe XuMHUECKUX
anemeHToB []. 1. MennieneeBa; cTpoeHue UX aTOMOB; HaXOXKJIeHHE B Ipupoze. dusnueckue u XuMUYECKHe
CBOWCTBa MarHus U Kanplus. Baxxneimme coenuHenns Kaiabluus (OKCUA, THIPOKCH, con). KECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B [lepuonnueckoit cucreme xumudeckux 3nementoB /1. 1. Menneneena;
CTpOEHHE aTOMa; HaXOoXkJIeHue B mpupoae. Puzndeckne 1 XUMHUYECKHE CBOMCTBA allfOMUHMS. AMGPOTEpHBIE
CBOWCTBA OKCH/JIA U TUJIPOKCHU/IA ATTFOMUHMUSL.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xumuueckux snemeHToB J[. . MenaeneeBa; ctpoenue
aToMa; HaxoXkJAeHue B pupoae. Pu3znueckrne u XUMUYECKHE CBOMCTBA keme3a. OKCUAbL, TUAPOKCUIBI U COTTU
xene3a(Il) u sxxeneza(Ill), ux cocra, CBOICTBA U MOTyYEHUE.

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMJIEHUE C 00pa3liaMy METAJJIOB U CIIJIaBOB, UX (PU3NYECKUMU
CBOMCTBAMMU; U3YUYEHHE PE3YIbTATOB KOPPO3UU METAIIOB (BO3ZMOKHO HCIIOIb30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEM B3aUMOJIEHCTBUS OKCH/IA KaJIbIUsl M HATPHUS C BOJOW (BO3MOKHO HMCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); UCCIIEIOBAaHUE CBOMCTB MKECTKOM BOJIBI; MTpOLIECca TOPEHUS Kelle3a B KUCIOpOo/ie
(BO3MOYKHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB); IPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX peaKIMii Ha HMOHbI



(Maruus, KanbIvs, aTroMUHUS, nuHKa, xkene3a(ll) u sxenesa(Ill), mequ(1l)); HaOnroneHNe U onMcaHUE
MIPOLIECCOB OKPAIIMBAHMS TJIAMEHH HOHAMM HATPUS, KAl U KaJIbLIMS (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); UCCIeI0OBaHNE aM()OTEPHBIX CBOMCTB I'MIPOKCH 1A AIFOMUHUSA U THJIPOKCH/IA [IMHKA;
pellIeHre SKCIIepUMEHTANbHbBIX 33/1a4 10 TeMe «BakHele MeTasibl ¥ UX COSTUHEHUS.

XuMHus 1 OKpPY:KaIIAs cpeaa

HoBble MaTepuaibl U TEXHOJOTHH. BelecTBa 1 Marepualibl B MOBCEAHEBHOM )KM3HU YEJIOBEKA. XUMUS U
310poBbe. bezonacHoe UCTIOIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBast momotrs npu
XUMHUYECKUX 0KOTraxX U OTpaBlieHUsIX. OCHOBBI SKOJIOTMYECKON TPaMOTHOCTU. XUMHUUECKOE 3arpsi3sHEHUE
OKpY>Karolen cpebl (mpenenbHas nonycrumas konuentpamus semects — [1JIK). Poxs xumun B petienun
AKOJIOTUYECKUX MPOOIIEM.

[IpupoaHbIe NCTOYHUKHU YTIIEBOAOPOIOB (YTOJb, IPUPOIHBIN Ta3, HEPTH), MPOIYKTHI UX MEPEPaOOTKH, HX
POJIb B OBITY U IPOMBIILIEHHOCTH.

XVMMHUYECKUH 3KCIIEPUMEHT: U3yUeHUE 00pa31l0B MAaTEPUAIIOB (CTEKJIO, CIUIaBbl METAJIIOB, IOJIMMEPHBIE
MaTepUabl).

MexknpeaMeTHbIe CBA3H

Peanu3zanus MexxnpeaMeTHBIX CBsI3€l MPU U3yUYEHUU XUMUHU B 9 Kilacce OCYIIECTBISETCS Yepe3
HCIOJIb30BaHNE KaK O0IMX €CTECTBEHHO-HAYUHbIX NOHITUN, TaK U MOHATHUH, SABJISIOIINUXCS CHCTEMHBIMU IS
OTJIEJIBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOT O IMKJIA. Peanu3anus MeXIpeIMETHBIX CBSI3€H IIPU U3Y4CHUHN
XMMHUU B 9 KJ1acce OCYIIeCTBISETCS Yepe3 HCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHITUH, TaK U
MOHATUH, ABIIIOIIKUXCSA CUCTEMHBIMU I OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO011re ecTeCTBEHHO-HAYYHBIE MOHSATHUS: HAYUYHBIH (QakT, TUIIOTe3a, 3aKOH, TEOPHsl, aHATIN3, CUHTE3,
KiaccuuKalus, NepuoAUYHOCTb, HAOII0ICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOECIb,
SIBJICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MAaTEPUATIBL.

®du3uKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJTU/I, U30TOIIbI, PAAHOAKTUBHOCTb,
MOJIeKYyJIa, ANEKTPUUYECKUH 3apsi1, TPOBOJAHUKH, MTOYIPOBOIHUKH, TUIIEKTPUKHU, (POTOIIEMEHT, BELIECTBO,
TeJno, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA, a3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKAs PEIICTKa,
CIUIaBbI, PU3NYECKUE BETUYMHBI, €IUHUIBI U3MEPEHUS, KOCMUUYECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE3/IBI,
Comnnie.

buonorus: porocunres, npixanue, onochepa, skocucTeMa, MUHEpAIbHbIE YA00pEHNs, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalibl, TOPHBIE TOPObI, [T0JIE3HBIE HCKOMIAeMbI€, TOILIUBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI

Nzyuenne xumuu B 8-9 kiacce HampaBiIeHO HA JOCTHKEHUE 00yYarOIIMMHUCS TUYHOCTHBIX,
METAaINpeIMETHBIX U MPEAMETHBIX PE3YIbTaTOB OCBOCHUS y4eOHOTO MpeaMETa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTrPaMMBbl OCHOBHOT'O O0IIIEro 00pa3oBaHMsl JOCTUTAIOTCS B XO/I€
00y4YeHHs XMMUU B €AUHCTBE Y4eOHOW U BOCIUTATENBHOM AesTenbHOCTH OpraHu3anuy B COOTBETCTBHH C
TpaJULINOHHBIMU POCCUMCKUMHM COLIMOKYJIBTYPHBIMH U yXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, IPUHATHIMU
B OOIIECTBE NMPaBHJIaAMH U HOPMaMHU NOBEJICHHUS U CIIOCOOCTBYIOT IPOLIECCaM CAMOIIO3HAHUS, CAMOPa3BUTHS
U COLMANIN3al1H 00yYalOMIMUXCsl.

JIMYHOCTHBIE PE3yIbTATHI OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHUCIIE B YACTH:

IIaTpuoTHYecKOro BOCIIUTAHNUS

1) EeHHOCTHOT'O OTHOIICHHUS K OTE€YECTBCHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HayYHOMY HACJICHUIO,
MMOHUMAaHUS 3HAUCHUSI XUMUYECKON HayKU B KU3HU COBPEMEHHOI0 0OIIECTBA, CIIOCOOHOCTH BIA/IETh
JOCTOBEPHOM HH(OpMAIINEH 0 MepeOBbIX JOCTHKEHUSIX U OTKPBITHIX MUPOBOM M OTEUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

I'paxnaHCKOro BOCIMTAHUSA

2) npe/CTaBICHHs O COLUATBHBIX HOPMaX M MPAaBUIIaX MEKIMIHOCTHBIX OTHOIICHUH B KOJUICKTUBE,
KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOILLIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIe10BaTeIbCKON, TBOPUECKON U
APYTUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOM NESIT€IbHOCTH IIPU BBIOJIHEHUU
y4eOHBIX, TO3HABATEIBHBIX 337[a4, BHINTOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3aHUN YIEOHBIX TPOEKTOB,
CTpeMJICHH K B3aMMOIIOHUMAHHIO U B3aUMOIIOMOIIY B Mpoliecce 3TON yueOHON AesTenbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOEC MTOBEJICHUE U MOCTYIIKM CBOUX TOBAPHILEH ¢ MO3UIMN HPABCTBEHHBIX U IIPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCIEICTBUN OCTYIKOB;

IleHHOCTH HAYYHOT0 NO3HAHUA

3) MHPOBO33PEHYECKUX MPEACTABICHHIA O BEIIECTBE M XUMHUYESCKON PEaKIiH, COOTBETCTBYIOIIIX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOLIMX OCHOBY Ul IOHUMAaHUS CYIIHOCTU HAyYHOU
KapTUHBI MUPA; IPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS PUPOABI, B3aUMOCBSI35X
YeJI0BEKA C MPUPOJHON CPENIO, O POJIM XUMHUU B MIO3HAHUU ITHUX 3aKOHOMEPHOCTEH;

4) no3HaBaTebHBIX MOTHBOB, HATIPABJICHHBIX Ha ITOJIyY€HHE HOBBIX 3HAHUI 110 XUMUH, HEOOXOAUMBIX IS
00BbsICHEHUS HAOJI0JAEMBIX MPOLIECCOB U SIBICHUM;

5) nmo3HaBaTenbHOM, HHPOPMAIMOHHON M YUTATEIBCKON KYJIBTYPhI, B TOM YKCIIC HABBIKOB
CaMOCTOSITENTbHON paboThI ¢ y4eOHBIMHU TEKCTAMHU, CIIPABOYHOM JIUTEPAaTypPO, TOCTYITHBIMU TEXHUYECKUMHU
cpeacTBaMU MH()OPMAITMOHHBIX TEXHOJIOTUM;

6) nHTepeca K 00yYEeHHIO ¥ TO3HAHUIO, JTI0003HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHUIO, POEKTHON U UCCIIEIOBATENLCKOMN 1€ATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTU U YPOBHS 00yUYeHUs B AalIbHEHIIIEM;

DopMHPOBaHUSA KYJIbTYPbI 310POBbS

7) OCO3HAaHHA HCHHOCTHU XU3HU, OTBETCTBCHHOT'O OTHOICHHUA K CBOEMY 310POBBIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 MKU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHUS BPEIHBIX NPUBBIYEK (YHOTpeOIeHUS
QJIKOTOJI5, HAPKOTHUKOB, KYPEHUsT), HEOOXOIUMOCTH COOTIOICHUS TTPaBUII O€30MaCHOCTH TpU 0OpAIICHUH C
XUMHYECKUMHU BEUIECTBAMH B OBITY U PeabHOM KU3HU;

TpyaoBoro BOCHUTAHUSA
8) uHTepeca K MPaKTHUECKOMY U3yUeHHIO MPO(ECCHii U TPyda Pa3IudHOrO POJa, YBAXKCHUE K TPYAY U



pe3yabTaTaM TPYAOBOH ACSATEIBHOCTH, B TOM YHCIIC HA OCHOBE IIPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMHH,
OCO3HAHHOTO BHIOOPA MHIANBUIYAIBHOW TPAEKTOPUH MPOJOKEHUS 00pa30BAHUS C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH; YCIIEITHON
poecCHOHATEHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHUI; TOTOBHOCTH aJIaITUPOBATHCS B
npo¢ecCuOHATBLHOMN Cpejie;

IKOJIOTHYEeCKOr0 BOCIIMTAHUA

9) KOJIOTHYECKH LIEIECOO00PAa3HOr0 OTHOLICHHS K MIPUPOJIE KaK HCTOYHHUKY JKH3HHU Ha 3eMIie, OCHOBE €¢
CYLIECTBOBAHMS, IOHUMAHUS IEHHOCTH 3[J0POBOTO U O€30I1aCHOT0 00pa3a KU3HU, OTBETCTBEHHOI'O
OTHOILIECHMS K COOCTBEHHOMY (PU3MUECKOMY U IICUXMUYECKOMY 3/J0POBbIO, OCO3HAHMS LIECHHOCTH COOJIIOJCHUS
IIpaBWJ1 O€3011aCHOT0 MOBEACHUS ITPH pabOTE C BEILIECTBAMHU, A TAK)KE B CUTYaLUAX, YTPOKAIOLIUX 310POBBIO
M KM3HH JIIOJICH;

10) crtocoOHOCTH MPUMEHSTH 3HAHHS, ITOJyYacMbIe IPU U3Y4YCHUU XUMHH, JUIS PELICHHS 3a/1a4, CBSI3aHHBIX
C OKpY Karollel MPUPOJIHOMN CPEl0i, OBBIIEHUS YPOBHS 3KOJIOIMYECKOM KYJIBTYPbI, OCO3HAHUS
r7100aIBHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM U IyTel UX peleHns MOCPEICTBOM METOI0B XuMuH; 11)
9KOJIOTMYECKOTO MBILUIEHUS, YMEHUS PYKOBOACTBOBATHCSA UM B II03HABATEJIbHON, KOMMYHUKAaTUBHOW U
COLIMAJIbHON IIPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeaMeTHBIX pe3yJIbTaTOB BIJACIAIOT 3HAUUMbIE 17151 JOPMUPOBAHUS MUPOBO33PEHHUS
oOIIeHayYHBIC TOHATHA (3aKOH, TEOPHUs, IPUHIIUII, TUTIOTE3a, (PAaKT, cHcTeMa, IPOIlecC, SKCIIEPUMEHT U Ap.),
KOTOPBIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MIPEIMETaxX U MO3BOJIAIOT HA OCHOBE 3HAHUU U3
3TUX MPEIMETOB (OPMHUPOBATH MPECTABIECHUE O LIEJTOCTHOM HAyUYHOI KapTUHE MUPA, 1 YHUBEPCAJIbHBIE
yueOHble JelicTBUS (1103HABaTEIbHbIC, KOMMYHUKATHUBHbIC, PETYJISTUBHbIE), KOTOPbIE 00ECIIeYMBaOT
(dbopMHpOBaHKE TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHHIO U OCYILIECTBICHUIO YUeOHOH
JESTEIIBHOCTH.

MeTaHpeI{MeTHHe PE3yJIbTaTbl OCBOCHU O6pa30BaTeJIBHOI>’I MporpamMmsal 10 XUMHUH OTPAKAIOT OBJIAJICHUC
YHUBCPCAIbHBIMHU IMO3HABATCIIBHBIMUA I[CI\/'ICTBI/ISIMI/I, B TOM YHCIJIC:

ba3oBbIMH JIOTHYECKUMU /1€ CTBUAMHU

1) yMeHHEeM HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHHUS IPH OCBOCHUH 3HAHHUI: PACKPHIBATH CMBICIT
XUMHUYECKUX TOHATUH (BBIAENATh UX XapaKTepHble MPU3HAKU, YCTaHABIMBATh B3aUMOCBSI3b C IPYTUMHU
MOHATHUSIMH ), UCTIOJIB30BaTh MOHATHUS AJ1s1 OOBSICHEHHSI OTAEIBHBIX ()aKTOB U SIBIICHUIN; BEIOMPATh OCHOBAHUS
U KPpUTEPUU JJIs KJIacCCUPHUKAIMU XUMUYECKUX BELIECTB U XUMUUECKHUX PEaKIIHii; yCTaHABIUBATh IPUUUHHO-
CIIEICTBEHHBIE CBSI3H MEXAY 00BEKTaMU U3yUEHUS; CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIyKTUBHbIE,
JEAyKTHBHBIC, 110 aHAJIOTUH); IEJIaTh BEIBOJIBI M 3aKJIIOUCHHS;

2) yMEHUEM PUMEHSTh B MPOIIECCe MO3HAHUS TOHSTHS (TPEAMETHBIC U METaNpeIMETHbIC),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIIN, UCIOIb3yEMbIE B XUMUHU, TPEOOPA30BHIBAThH MIMPOKO IPUMEHSIEMBIE B
XUMHH MOJIENIbHBIE MTPEICTABICHHS — XUMUYECKHUI 3HAK (CUMBOJI 3JIeMEHTa), XUMHUUecKas hopMyIia u
ypaBHEHHE XUMHUECKON peakllui — MPH PEIICHUN yueOHO-TI03HaBaTeNbHbIX 33/1a4; C yUETOM TUX
MOJIETIbHBIX MPECTABICHUHN BBISBIISITh U XapaKTepPU30BaTh CYIIECTBEHHbIE MPU3HAKU N3Y4aeMbIX
00BEKTOB— XUMHUYECKUX BEIIECTB U XUMUYECKHX PEAKIINil; BBIABIATH OOIIME 3aKOHOMEPHOCTH, TPUUNHHO-
CJIEJICTBEHHBIE CBS3M U MIPOTUBOPEUHS B M3yUaeMbIX MPOIECCAX U SIBICHUAX; IPeIaraTb KpUTEPUH TS
BBISIBJICHHSI ’TUX 3aKOHOMEPHOCTEN U TPOTUBOPEUHI; CAMOCTOSTENBHO BBIOMPATH CIIOCO0 petieHus yueOHon
3a/1auM (CpaBHUBATh HECKOJIbKO BapUAaHTOB PELICHUsI, BHIOMpaATh HanOoJiee MOIXOAIMINN C YUETOM

CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB);

Ba3oBbIMH HcCJIe10BATEILCKUMH JeiicCTBUAMHA



3) YMEHHEM HUCII0JIb30BaTh IIOCTABJICHHBIC BOIIPOCH B KAYECTBE MHCTPYMEHTA MMO3HAHUS, A TAKIKE B
Ka4yecTBE OCHOBBI 151 (POPMUPOBAHUS THIIOTE3HI 110 MTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

4) mpuoOpeTeH e OIbITa MO TUIAHKPOBAHHIO, OPTaHU3AIMH U ITPOBEICHUIO YYCHUIECKUX IKCIIEPUMEHTOB!
yMEHHe Ha0JII01aTh 32 XOI0M IIPOLecca, CAaMOCTOSITENbHO IPOrHO3UPOBATh €r0 pe3yibTar, (OopMyIHMpPOBATh
0000111eHUS U BBIBOJIBI 110 pe3yJIbTaTaM IIPOBEACHHOTO OIbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O
IIpojieTIaHHOM padorTe;

Pa6oToii ¢ unpopmanmeit

5) yMeHueM BbIOUPATh, aHATU3UPOBATh U HHTEPIIPETUPOBATh HHPOPMAIIUIO PA3IHYHBIX BUIOB U (HOPM
MIPEJICTABJICHHSI, TOJIyIaeMyI0 U3 Pa3HBIX HCTOYHHUKOB (HAYYHO-TIOMYJIIpHAs! IUTEPATypa XUMHIECKOTO
COJIep>KaHusl, CIIPABOYHbIE MOCOOUs, pecypchl IHTepHEeTa); KpUTUYIECKH OIEHUBATH MPOTHBOPEYUBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHUIO;

6) yMeHHEeM NPUMEHSTh Pa3JINYHBIC METO/IbI U 3AIPOCHI MIPH MOMCKE U 0TOOPE HHPOPMALIUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX IS BRITIOJHEHUS YU4EOHBIX U TIO3HABATEIBHBIX 33124 OTpe-
JCIICHHOTO THITA; TPHOOPETEHHUE OMBITAa B 00JIaCTH UCITOJIb30BAHUS WH()OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJIaJICHUE KYJIbTYPOil aKTUBHOTO HCITOJIb30BAHUS PA3IMYHBIX TTIOMCKOBBIX CHCTEM;
CaMOCTOSITEITLHO BBIOMPATH ONTHUMAIBHYIO GOpPMY MpEICTaBICHIS HHPOPMAIIMH U WILTIOCTPUPOBATH
pelnraeMbIe 3a/1a9M HECIOKHBIME CXEMaMH, JuarpaMmMamu, IpyruMu popmamu rpaduku u ux
KOMOHHALMSIMU,

7) yMEHHEM HCIIOJIb30BaTh U aHAJTM3UPOBATh B IIPoOIiecce YIEOHOM U NCCIIeI0BATEIBLCKOM eI TEIbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIIEHHOCTH, CEJILCKOT0 X03HWCTBA U TPAHCIIOPTA Ha COCTOSTHUE
OKpYKarollel MPUPOJIHON Cpebl;

YHuBepcanbHbIMH KOMMYHHKATHBHBIMH 1€ CTBUAMH

8) ymeHHeM 3a/1aBaTh BOIPOCHI (B XO/I€ AUATIOTa U/UITU JIUCKYCCHH) 110 CYIIECTBY 00CYKIaeMOM TEMBbI,
(hopMyIHUpOBaTh CBOM MPEJIOKEHUSI OTHOCUTEIHHO BBITTOJTHEHUS MPEIJIOKEHHON 3a/1a4u;

9) npuoOpeTeHKe OMbITa PE3CHTAIINN PE3YJIHTATOB BHITOJHEHHS XMMUYECKOTO KCIIEPUMEHTA
(;1abopaTOpHOro OMbITA, JTAOOPATOPHON PAOOTHI 11O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOIO MMPOEKTA);

10) 3aMHTEpeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMU [TO3HABATEIBHOM U HCCIIEIOBATEILCKON
NeSITEIbHOCTH MIPH PEIIEHNN BO3HUKAIOLIUX MTPOOJIEM Ha OCHOBE yueTa OOIIMX UHTEPECOB U COTJIACOBAHUS
no3unui (06cyx1eHns, OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbD», KOOPIUHAILIMS COBMECTHBIX ACHCTBU,
OIpeJieJIeHue KPUTEPHUEB I10 OIIEHKE KayecTBAa BHIIIOJHEHHOM padoThI U Jp.);

YHuBepcalbHbIMHU PeryJATHBHBIMH J1eCTBUAMH

11) yMeHHEM CaMOCTOSITEIbHO ONPEEIISTh IS IeITeIbHOCTH, TJIAHUPOBATh, OCYIIECTBIISTS,
KOHTPOJIUPOBATH U TIPU HEOOXOTUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTh, BEIOMPATh Haubosiee
s dexTuBHBIC CITOCOOBI pelieHUsT YIeOHBIX U MMO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIILHO COCTABIIATh WITH
KOPPEKTUPOBATh MPEITIOKEHHBIN aITOPUTM JAEUCTBUI MPU BBHINOTHEHUH 33JJaHUM C YUYETOM MOJy4YEeHUs
HOBBIX 3HAHUH 00 M3yUaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIHIX; OIICHUBATh COOTBETCTBUE MOTyUYEHHOTO
pe3yJibTaTa 3asiBJICHHOM 1LIENH;

12) yMeHHEM UCTIOIB30BaTh M aHATU3UPOBATh KOHTEKCTHI, MPE/IIaracMbIe B YCJIOBHUH 3aIaHUA.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB MO OCBOSHHUIO 0053aTEILHOTO COICpKaHUsI, YCTAHOBIIEHHOTO JJAHHOM
MIPUMEPHON pabouel MPorpaMMoi, BEIJIEISIOT: OCBOSHHBIE O0YYAIOIIMMUCS HAyYHbIC 3HAHHS, YMECHUS U
CIOCOOBI IEUCTBHH, crielupUIECKUe TSl MPEeIMETHON 007acTH « XUMHUS, BUIBI ACSITEIHBHOCTH 10
MOJTYYEHHUI0 HOBOTO 3HAHUS, €r0 MHTEPIPETALUN, TIPEOOPA30BAHUIO U TPUMEHEHHIO B PA3TMYHBIX YUCOHBIX U
HOBBIX CUTYalHsX.



[IpeameTHbIe pe3ybTaThl OTPAXKAIOT CYOPMHUPOBAHHOCTD Y 0OYHAIOLIUXCS CIACTYIOIUX YMEHUM:

8 KJIACC

1) packpwisams cmbici OCHOBHBIX XUMHYECKUX MTOHSTHIL: aTOM, MOJIEKYJIa, XUMHYECKHUIT DIIEMEHT, IIPOCTOE
BELIECTBO, CJII0)KHOE BEIIECTBO, CMECH (OJTHOPO/IHAS U HEOJHOPO/IHASA), BAJICHTHOCTb, OTHOCUTEIbHAS
aTOMHAas U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBast 10JIs
XMMHYECKOT0 3JIEMEHTA B COEIMHEHUH, MOJISIPHBI 00bEM, OKCHJI, KUCIIOTa, OCHOBAHHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas Peaklys, KIacCUPUKaLMs peakiui: peakLiuu
COEIMHEHMS, pEaKLUU Pa3IoKEHNUs, PEaKIIMM 3aMEILLEHUS, peaKuu 0OMeHa, 3K30- U SHA0TEPMUYECKUE
peakiuu; TermioBoi 3¢dekT peakuuu; sApo aToMa, JEKTPOHHBIN CIIONW aToMa, aTOMHAasi OpOUTallb, pajnyc
aTOMa, XUMUYECKas CBS3b, [IOJIAPHAs U HEIOJIIpHAasi KOBAJICHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0JIsl BellecTBa (IPOLIEHTHAsI KOHIIEHTPALus) B PacTBOPE;

2) unnocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX IMOHATHUH (CM. I1. 1) M IPUMEHSITh 3TH MOHSTHSI
IIPY OIIMCAHMH BEIECTB U UX IIPEBPALICHUI;

3) ucnonvszosames XUMUYECKYI0 CHMBOJIUKY JIJIsl COCTABJICHUS (DOPMYIT BEIIECTB M yPABHEHUI XUMHUCSCKHX
peakuumii;

4) onpedensims BaJCHTHOCTbh aTOMOB 3JIECMCHTOB B OMHAPHBIX COCJAMHCHUSAXK; CTCIICHb OKHCIICHHSI
3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX; IPUHA/IEKHOCTh BELIECTB K OIPEACIICHHOMY KJIaCcCy COeIMHEHHH 1O
dbopmynaM; BUI XUMHYECKON CBSI3U (KOBAJICHTHAs! M MOHHAS) B HEOPTaHMUYECKUX COCTMHEHUSX;

5) packpwisamo cmuica Tlepuoauueckoro 3akoHa JI. M. MeneneeBa: 1eMOHCTPUPOBATH IOHUMAHUE
NIEPUOANYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKUX JIEMEHTOB OT UX NosoxeHus B [lepuoanueckon
CUCTEME; 3aKOHOB COXPAHEHMSI MAaCChl BELLIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHMUSI,
3aKOHa ABOIaJjpo; OIMUCHIBATh U XapaKTepu30oBaTh TabinuHyto ¢popmy Ileproanueckoil cucTeMsl
XMMHUYECKUX 3JIEMEHTOB: pa3jnyaTh MOHITUS «IJlaBHas noAarpynna (A-rpynna)» u «nodounas noarpynmna (b-
rpymna)», Majble U 00JIbIINe NEePUO/Ibl; COOTHOCUTH 0003HaUEHHs, KOTOPbIE UMEIOTCS B Ta0nuIe
«Ilepnoanueckas cucrema xumudecknx 1eMeHToB 1. M. MenaeneeBa» ¢ YMCIOBBIMHA XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsi] spa, o011ee YUCiIo JIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

6) xnaccuguyuposams XAMUYECKUE IIEMEHTHI; HEOPTAHUUECKUE BEIIECTBA; XUMHYESCKUE PEaKIIUH (I10
YHCITy ¥ COCTaBY Y4aCTBYIOLIUX B pEaKLMU BEIIECTB, IO TEIIIOBOMY 3PQEKTY);

7) xapaxmepuzoeams (onucvléams) OOIIME XUMHUECKHIE CBOMCTBA BEIIIECTB PA3IMYHBIX KJIACCOB,
MOJITBEP>K/1asi ONMCAaHUE IPUMEPaMH MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHiL;

8) mpocnozuposams CBOWMCTBA BEIIECTB B 3aBHCUMOCTH OT UX KQUECTBEHHOT'O COCTaBa; BO3MOKHOCTH
IIPOTEKAHNS XUMHUYECKUX MPEBPALLIEHUI B PAa3JINYHbIX YCIOBHSIX;

9) ebiuUCIAMbG OTHOCUTEIBHYIO MOJICKYIISIPHYIO H MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJTIO
XUMHYECKOT0 3JIEMEHTA M0 (hopMyIie COETUHEHHS; MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE; IPOBOJAUTH
pacueThl 10 YpPaBHEHUIO XUMHUUYECKOHN peaklinu;

10) npumernsims OCHOBHBIE OTIEPAIIUHN MBICIIUTEIBHON JEITEIbHOCTH — aHAIIU3 U CHHTE3, CPaBHEHHE,
0000111eHIEe, CUCTEMATH3aIIHNIO, KJIacCU(UKAIUIO, BBISIBICHUE IPUUMHHO-CIICACTBEHHBIX CBA3EH — JIJIs
M3Y4YEHHsI CBOMCTB BEIIECTB U XMMHUECKUX PEAKLIN; €CTECTBEHHO-HAYUHbIE METO/IbI TIO3HAHUS —
HabIt0/IeHue, U3MEepEeHNe, MOAECIMPOBAHNE, SKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH );

11) credoeams ipaBuUIaM MOJIL30BAHUS XUMUUECKON MOCYI0M M TaOOPaTOPHBIM 000PYIOBaHUEM, a TAKKE
IpaBHJIaM oOpallleHus C BEIIeCTBaMU B COOTBETCTBUU C MHCTPYKIUSIMH IO BBIITOJHEHUIO J1a00paTOPHBIX
XMMUYECKHUX OIBITOB I10 MMOJyYEHHIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (BOJIOPOJIa U KUCIOPOAa),
MIPUTOTOBJIEHUIO PACTBOPOB C OIPEIEICHHON MacCOBOM /10J1ei pacTBOPEHHOIO BELIECTBA; INIAHUPOBATh U
IIPOBOAUTH XMMHYECKHE 3KCIIEPUMEHTHI 10 PaCO3HABAHHUIO PACTBOPOB IIEI0YEHN U KUCIIOT C IOMOIIBIO



WHIUKATOPOB (J1akMyc, peHoN(TaIenH, METUIIOPAHXK H JIp.).

9 KJIACC

1) packpvisams cmbici OCHOBHBIX XMMUYECKUX TIOHSITHN: XUMUYECKHUIT SIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTH, 3JIEKTPOOTPUIIATEIBHOCTD, CTETICHb
OKHCJICHUS, XUMUUECKasl PeaKIlisl, XUMHUECKas CBS3b, TEIUIOBOM 3(h(eKT peakiiu, MoJib, MOJISPHBII 00bEM,
PacTBOp; AIEKTPOIUTHI, HEITEKTPOIUTHI, ITEKTPOIUTUYECKAS JUCCOIMALINS, PEAKIIMA HOHHOTO OOMEHa,
KaTajan3aTop, XMMUYeCcKoe paBHOBecHEe, OOpaTUMble U HeoOpaTUMbIE PEeaKIIUU, OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIINU, OKUCIIUTEINb, BOCCTAHOBUTEIb, OKUCICHHE U BOCCTAHOBJICHHUE, AJTIOTPOITHS,
amM(pOTepHOCTh, XUMUYECKas CBSA3b (KOBAJCHTHASI, MOHHASI, METAIITMYECKasl), KpUCTAJUTMYECKasl pelIeTKa,
KOPPO3HsI METaJUIOB, CILIABbI; CKOPOCTh XUMHUYECKOW PEAKILINH, IIPEIEIbHO JOITyCTUMAsi KOHIEHTPAIH
(ITIK) Bemiectna;

2) unnoCcmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TOHATHHN (CM. I1. 1) M IPUMEHSATh 9TH TOHSTHUS
IIPY ONUCAHHUU BELIECTB U MX MPEBPAICHHUIA;

3) ucnonvbszosames XUMUYECKYI0 CUMBOIIUKY JIJIsl COCTABJICHUS (DOPMYIT BEIIECTB M yPABHEHUI XUMHUCSCKHX
peakuumii;

4) onpedensims BaJCHTHOCTD U CTCIICHb OKUCICHUS XUMUYECKUX DJICMEHTOB B COCMHEHHSX PA3JINYHOTO
COCTaBa; MPHUHA/ITIEKHOCTh BEIIECTB K ONPEACICHHOMY KIIacCy COeIUHEHHH Mo (hopMyiaM; BUJ XUMUYECKOM
CBsI3U (KOBAJIGHTHAS, HOHHAS, METAJUTNYECKAs) B HEOPTaHMYECKUX COSAMHEHUX; 3aps/] NOHA 10 XHMUYECKOH
bopmyIie; xapakTep cpeabl B BOAHBIX PACTBOPaX HEOPraHMUECKUX COCAMHEHUH, TUIT KPUCTATUINIECKOM
PEIIETKH KOHKPETHOTO BEIIECTBA;

5) packpwieamo cmuica Tlepuoauueckoro 3akoHa [I. M. MenesneeBa u 1eMOHCTPUPOBATh €0 IOHUMaHHUE:
OIMCHIBATh U XapaKTepu30BaTh TabauuHyto popmy [lepuonnyeckoil cUCTEMbI XUMHUECKUX DJIEMEHTOB:
pa3nuyaTh NOHATUS «TJIaBHas noAarpynna (A-rpynmna)» u «mnodouynas noarpynmna (b-rpynmna)», Mansie u
OoJIbIIIME TIEPUO/IbI; COOTHOCUTH 0003HAYEHUs1, KOTOPbIE UMEIOTCS B IEPHOANYECKON TaOIHIIe, C YUCTOBBIMU
XapaKTePUCTHKAMHU CTPOCHUS aTOMOB XUMHUYECKHX JIEMEHTOB (COCTaB M 3apsi siapa, o0Iiee Yucio
3JIEKTPOHOB U PAaCHpeeNICHUE UX MO ANEKTPOHHBIM CIIOSIM); OOBSCHATH 00IME 3aKOHOMEPHOCTH B
M3MEHEHHUN CBOWCTB JIEMEHTOB U MX COSAMHEHUH B Mpe/iesiaX MaJIbIX TIEPUO/I0B U TIaBHBIX TOJATPYIII C
YU€TOM CTPOEHHS UX aTOMOB;

6) kraccuguyuposames XUIMUIECKUE IIEMEHTHI; HEOPraHMYECKUE BEIIECTBA; XMMUUECKHIE peakinu (1o
YHCIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, M0 TETIOBOMY dPQEKTY, 10 U3MEHEHHIO CTeTeHe
OKHCITICHHSI XUMUYECKUX JIEMEHTOB);

7) xapaxmepuzoeams (OTUCHIBATH) OOIIHE U CIICIIM(DUIESCKUE XUMUUECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEIIECTB, MMOATBEPK/Ias ONMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUI COOTBETCTBYIOLITUX
XUMHUYECKUX PEaKIIHii;

8) cocmaesname ypaBHEHHS IEKTPOIUTHUECKON TUCCONMAIINN KHCIIOT, IIEIOYEH U COJICH; TOTHbBIC U
COKpaII¢HHBIE YPAaBHEHUS pEaKIii HOHHOTO 0OMEeHa; YpaBHEHUS PEaKIIHid, TTOATBEPIKIAOIINX
CYIIECTBOBaHHME T€HETHUYECKON CBSI3U MEXKIY BELIECTBAMH PA3IMUHBIX KJIACCOB;

9) packpwieams cywHOCmb OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIM MOCPECTBOM COCTABIICHHSI
ANIEKTPOHHOTO OallaHCca ITUX PEeaKIIUi;

10) npocrno3zuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOCHUS; BO3MOKHOCTH MTPOTEKAHHSI
XUMHYECKHX TPEBPAIICHNN B PA3IMYHBIX YCIOBUSIX;

11) ebiuucames OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB; MACCOBYIO JOJIIO
XUMHUYECKOT0 3JIEMEHTA 10 popMyJie COeAMHEHUST; MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE; MPOBOIUTH
pacueThI M0 YPAaBHEHUIO XUMHUYECKOM peakinu;

12) crnedosams mpaBuIaM MOJIb30BaHUS XMMUYECKOH MTOCYI0H U 1TaOOpaTOPHBIM 000y I0BAHHUEM, a TAKIKE

npaBuUjIaM OOpAICHHUs C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKLMSMHU I10 BBIITOJHEHHIO Ta00paTOPHBIX



XMMUYECKHUX OIBITOB IO MOJYYSHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (AMMHAKa U YTJIEKUCIIOTO ra3a);

13) nposooums peakiyu, MOATBEPIKIAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHBIX BELIECTB: PACIIO3HABAThH
OIIBITHBIM ITyTEM XJIOPHJI-, OpOMHUI-, HOJH -, KapOoHAT-, pocdat-, cunmkar-, cynbhaT-, THIPOKCHA-UOHBI,
KaTHOHBI aMMOHUS M MOHBI H3yYCHHBIX METAJJIOB, IPUCYTCTBYIOLINE B BOJAHBIX PACTBOPAX HEOPTaHMUECKUX
BEILIECTB;

14) npumensims OCHOBHBIEC ONEPAIINU MBICIUTEIBHOM AATEIbHOCTH — AHAIN3 U CHHTE3, CPABHEHUE,
0000111eHIE, CUCTEMATH3AIINIO, BBISIBICHHE TPUYMHHO-CIICICTBEHHBIX CBS3€H — Ui U3y4EHHs CBOICTB
BEIIECTB M XUMHYECKHX PEaKIUi; €CTECTBEHHO-HAYYHBIE METO/IbI IO3HAHUS — HAOJIO/ICHUE, H3MEPEHHE,
MOJICTTMPOBAHKE, SKCIICPUMEHT (PEaJIbHBIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KJIACC

Ne | HaumeHoBaHMe pa3/iesioB H TeM MPOrpaMMBbl
n/n

KoanuectBo yacoB

BCero

KOHTPOJIbHBIE
paboTsI

NpPaKTHYECKHE
padoTsI

JyIeKTpoHHbIe (1H(POoBbIe) 00pazoBaTeIbHbIE pecypehbl

Paspien 1. IlepBoHauaibHble XHMHYeCKHE TOHATHS

1.1. | Xumusi — BaxkHasi 00.1aCTh €CTECTBO3HAHUS H MPAKTHYECKOIi 1eATeTLHOCTH YeJ0BeKa

Yuau.py.:

https://uchi.ru/

Poccuiickas 31neKTpoHHAs LIKOIA
https://resh.edu.ru/

WurepaktuBHas padoyas Terpaap CkalicmMapt
https://fedu.skysmart.ru/teacher/homework/rosexeraxa

1.2. | BemecrBa
1 XAMHYECKHe PeaKkunn

15

VYuu.py.:

https://uchi.ru/

Poccuiickas JJIEKTPOHHAs IIKOJIa
https://resh.edu.ru/

WurepaktuBHas padodas terpans CraiicMapt
https://edu.skysmart.ru/teacher/homework/rosexeraxa

HWroro o pazueny

20

Pazpien 2. BaskHeiilne npeacTaBHTeH HEOPraHHYECKHX BeleCTB

2.1. | Bosayx. Kuciopon. Ionsitue 06 okenaax

Doxcdopa:

https://foxford.ru/.

Poccuiickas snekTporHas mkona https://resh.edu.ru/
WurepaktuBHas padoyas Tetpaas CkalicMapT
https://edu.skysmart.ru/teacher/homework/rosexeraxa

2.2. | Bogopon.
IoHsiTHE 0 KHCIOTAX U COJIAX

WurepaktuBHas padouas Terpaap Ckalicmapr:
https://edu.skysmart.ru/teacher/nomework/rosexeraxa Poccuiickas anexTpoHHast
HIKOJIa

https://resh.edu.ru/

2.3. | KosimyecTBeHHBIE OTHOLIEHHS] B XHMHH

WnTepaktrBHas padouas tetpans Ckaiicmaprt:
https://edu.skysmart.ru/teacher/homework/rosexeraxa Poccuiickas anekTpoHHast
IIKoJ1a

https://resh.edu.ru/

2.4. | Boga. Pacreopsl. [lonsTie 06 0CHOBAHHAX

WnTepakTrBHas pabouas Tetpans Ckaiicmaprt:
https://edu.skysmart.ru/teacher/nomework/rosexeraxa Poccuiickast anekTpoHHast
1IKOJIa

https://resh.edu.ru/

2.5. | OcHoBHbBIE KJIACCHI HEOPraHHYECKHX
coeTUHEeHM I

11

WutepaktuBHas padouas Tetpaap Ckalicmapr:
https://edu.skysmart.ru/teacher/homework/rosexeraxa Poccuiickast 3meKkTpoHHas
IIKoJ1a

https://resh.edu.ru/

Hroro no paszeny

30




Paspen 3. Ilepuopnueckuii 3axon u [lepuonnueckasi cucremMa XumMuueckux diementoB JI. U. Menneneesa.
CTpoeHue aToM0OB. XUMH4YECKasl CBA3b. OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIE PeaKINU

3.1. | Hepuoguyeckuii 3akoH u Mepuoanyeckas cucreMa XumMuueckux daementos JI. M. Menpeie- 7 Ounuknonenus «IIpupona Haykm»: Xumus
eBa. CTpoeHne aroma http://elementy.ru/chemistry
XuMuk.ru. Caiit 0 XuMun
https://xumuk.ru/
Poccuiickas 31eKTpoHHAs LIKOIA
https://resh.edu.ru/
WurepakTuBHas padoyas Terpaap CkalicMapT
https://fedu.skysmart.ru/teacher/homework/rosexeraxa
3.2. | Xumnyeckas cBsi3b. OKHCJIHTETbHO-BOCCTAHOBHTEIbHBIE PEAKINH 8 Ounuknonenus «[Ipupona Haykm»: Xumus
http://elementy.ru/chemistry
XuMuk.ru. Caiit 0 XuMun
https://xumuk.ru/
Poccuiickas 31eKTpoHHas LIKOIA
https://resh.edu.ru/
WurepaktuBHas padoyas Terpaas CkalicmMapt
https://fedu.skysmart.ru/teacher/homework/rosexeraxa
Hroro no paszeny: 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 IPOTPAMME 68 7 ‘
9 KJIACC
Ne | HanmenoBaHHe pa3jesioB H TeM IIPOrPaMMBbI KoanyectBo yacos DieKkTpoHHbIe (HH(poBLIe) 00pa3oBaTebHbIE PeCypChl
n/n
BCEro | KOHTPOJIbHbIE paﬁOTl:l NPaKTHYECKHE paﬁOTl:l
Pazjen 1. BemecTBo H XHMHYeCKHE PeaKIHH
1.1. | IloBTOpeHHe H yriayGiieHNe 3HAHHIT OCHOBHBIX pa3jesoB Kypca 8 Kiacca 5 Vum.py.:
https://uchi.ru/
Poccuiickas anexTponHas mkosia
https://resh.edu.ru/
1.2. | OcHoBHBIE 3aKOHOMEPHOCTH XHMHYECKHX PeaKuuii 4 Vun.py.:
https://uchi.ru/
Poccuiickast 31eKTpoOHHAs KON
https://resh.edu.ru/
1.3. | DaekrpoauTnyeckas qucconnanusi. XuMUYeCKHE PEAKIUH B PACTBOPAX 8 Vuau.py.:
https://uchi.ru/
Poccuiickas anexTpoHHas mKoJa
https://resh.edu.ru/
Hroro no pasneny 17

Pasgen 2. HemeTaibl M HX COeTMHEHHUS



http://elementy.ru/chemistry
http://elementy.ru/chemistry

2.1. | Obwmas xapakrepucTuka xumudeckux remenToB VIIA-rpynnei. [anoreHst 4 VYuu.py.:
https://uchi.ru/
Poccuiickas 31eKTpOHHAS LIKONIA
https://resh.edu.ru/

2.2. | Obmas xapakTepucTHKa XUMU4YecKHX 1eMeHToB VIA-rpynnbt. Cepa u eé coeuHeHHUst 5 VYuu.py.:
https://uchi.ru/
Poccuiickas 2neKTpoHHas IMIKOJIA
https://resh.edu.ru/

2.3. | Oduasi XapaKTepHCTHKA XHMHYECKHX J1eMeHTOB VA-rpynnsl. A30T, ¢ocdop 1 HX coeTHHEHHSI 7 Vun.py.:
https://uchi.ru/
Poccuiickas 2neKTpoHHas IMIKOJIA
https://resh.edu.ru/

2.4. | Obmas xapaKTepucTHKa XHMHYECKHX d1eMeHToB [VA-rpynmbL. 8 Vun.py.:

Yriepox u KpeMHHIi U UX COeAMHEHUST https:/fuchi.ru/

Poccuiickas aneKTpoHHas MIKOJIa
https://resh.edu.ru/

Uroro mo pasaeny 24

Pa3znen 3. Meta/uibl H HX COeTHHEHHUS

3.1. | O6mue cBoiicTBa METAJLIOB 4 Vun.py.:
https:/fuchi.ru/
Poccuiickas aneKTpoHHas MIKOJIa
https://resh.edu.ru/

3.2. | BaskHeillue MeTAJLIbI M UX COENHEH NS 16 Van.py.:
https://uchi.ru/
Poccuiickas anexTpoHHas mKoia
https://resh.edu.ru/

Uroro mo pazneny: 20

Paznen 4. Xumus u okpyzKaomas cpeia

4.1. | BemecTBa H MaTepHAJIbI B JKH3HH YeJ0BeKa 3 Vun.py.:
https://uchi.ru/
Poccuiickas anexTpoHHas mKoJa
https://resh.edu.ru/

Hroro mo pasneny: 3

PesepBHOe Bpems 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne Tema ypoka Ko/in4ecTBO 4acoB Bujtb, opbi
n/n BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJIfA
padoThI padoThI
L 1
2. 1
3 1
4. 1
5. 1
6 1
7. 1
8 1
> 1
10. 1
11. 1
12. 1
13. 1
14. 1
15. 1
16. 1
17. 1
18. 1
19. 1
20. 1
21. 1
22. 1
23. 1
24. 1
25. 1
26. 1
217. 1




28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51,

52.

53.

54.

55.

56.

57.

58.




59. 1

60. 1

61. 1

62. 1

63. 1

64. 1

65. 1

66. 1

67. 1

68. 1

OBLIEE KOJIMYECTBO YACOBIIO |68 7

[TPOTPAMME

9 KUIACC

No Tema ypoka KonuyecrBo yacos Buael, gopmsl

n/n KOHTPOJISA
BCEr0 | KOHTPOJIbHbIE | MPAKTHYECKHE

padoThI padoThI

1. 1

2. 1

3. 1

4. 1

5. 1

6. 1

7. 1

8. 1

9. 1

10. 1

11. 1

12. 1

13. 1

14. 1

15. 1

16. 1




17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.




48. 1
49. 1
50. 1
51. 1
52, 1
53. 1
54, 1
55. 1
56. 1
57. 1
58. 1
59. 1
60. 1
61. 1
62. 1
63. 1
64. 1
65. 1
66. 1
67. 1
68. 1
OBIIEE KOJIMYECTBO YACOBIIO |68

I[TPOTPAMME
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