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IHosicHuTeIbHASA 3aIIUCKA
Pabouas mporpaMma 1o XMMHUU Ha YPOBEHb OCHOBHOT'O 00IIEro 00pa3oBaHus I 00y4aromuxcs

8-9-x kmaccoB MBOY «MI'JI um. /I. AromeeBa» pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMHU

. ®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpaszoBanmu B Poccuiickoii
denepanuny;
. npukaza MunmnpocBenieHust ot 31.05.2021 Ne 287 «O06 yrtBepxkaeHuu QenepalbHOTO

rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTa OCHOBHOI'O OOIIEr0 00pa3oBaHUs,

. npuka3za Munnpocsemennss ot 18.05.2023 Ne 370 «OO6 yrtBepxknmeHun QenepaabHOM
00pa3zoBaTebHON IPOTPAMMbI OCHOBHOTO O0IIIET0 00pa30BaHUs;

. npukaza Muanpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxknenun Ilopsaka
OpraHM3alliii M  OCYIIECTBJICHHS  OOpa30BAaTENbHOW  JEATEIHHOCTH IO  OCHOBHBIM
0011e00pa3oBaTeNIbHBIM IPOrpaMMaM — 00pa30BaTEeIFHBIM MPOrpaMMaM HavaibHOTO OOIIEro,

OCHOBHOTO OOIIIETO M CPETHEro 00IIero 00pa3oBaHUsY;

. Konuenmus npenonaBanus yueoHOro rnpeamera « XUMus»,
. Konuenmus sxonornyeckoro o0pa3oBaHusi B CUCTEME 00111ero o0pa3oBaHus;
. CII 2.4.3648-20 «CaHUTapHO-3IIUIEMHOJIOTHYECKHE TpeOOBaHUS K OpraHHU3aldsIM

BOCIIUTaHUsI M OOY4YeHHMs, OTIbIXa M O3/I0POBJICHHUS JAETEeH U MOJIOJCKN», YTBEPXKICHHBIX

MOCTAaHOBJICHHEM TJIaBHOTO caHuTapHoro Bpada ot 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'mruenuveckne HOPMATHUBBI M TpeOOBaHUS K OOECIICYECHUIO

Oe3omacHOCTH U (WK) OE3BPEIHOCTH IS UelIoOBEKa (haKTOPOB CPE/Ibl OOUTAHHSD», YTBEPKICHHBIX

MIOCTaHOBJICHUEM IJIaBHOTO caHUTapHOTrOo Bpaya oT 28.01.2021 Ne 2;

. yueOHOro MjaHa OCHOBHOIO 00Ilero oOpazoBaHMs, yTBEp)KIAeHHOro mnpukazom MBOY

«MTI'JT um. 1. Aromeea» ot 30.08.2023 Ne 63 «O06 yTBep>KIeHIUM OCHOBHOW 00pa30BaTeIbHON

IIPOrpaMMbl OCHOBHOI'O OOIIIETO 00pa30BaHUSY,

. benepanbHON paboyel mporpaMMsl 10 y4eOHOMY MPEAMETY « XUMHUSD».

Pabouas mporpamMma OpHEHTHpOBaHAa Ha IL€JIEBble MPHOPUTETH, CGHOPMYIMPOBAHHBIE B
benepasibHON paboyeil mporpaMMme BoCcIUTaHus U B paboueit mporpamme Bociiutanuss MBOY «MIJI um.
J1. AromreeBay. [IporpamMma 1o XuMuu Ha ypoBHE OCHOBHOTO 00111ero 00pa30oBaHMsI COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOH 0Opa3oBaTeNbHOW IMPOrpaMMbl OCHOBHOTI'O OOIIETro
obpazoBanus, npeacrasieHHbx B PI'OC OO0, a takxke Ha ocHOBe (eaepaibHON paboueil mporpamMmbl
BOCIIUTAHMS M C YYETOM KOHIEIIMH IMPEToaBaHusl ydeOHOro mpeaMera «XUMHUs» B 00pa3oBaTeIbHBIX
opranm3anusax Poccuiickon denepanum.

ITporpamma 1mo XuMuM Aa€T MpeACTaBICHUE O LEIX, O0IIel cTpaTerui 00y4YeHHs, BOCIIUTAHUS U
pa3BUTHs OOYYaIOUIMXCS CPeACTBaMHU Y4eOHOro IMpeIMeTa, yCTAaHAaBIMBAET 00s3aTeIbHOE NpPEeAMETHOE
coJiep’KaHue, MpeaycMaTpUBaeT pacipesielieHHe ero Mo KjaccaMm U CTPyKTypUpOBaHHE MO paszjenaM U
TeMaM NpPOTPaMMBI IO XHMHH, OINPEACIsIeT KOJUYECTBCHHbIE W KAueCTBEHHBIC XapaKTEPHUCTUKU
COJIepKaHUs, PEKOMEHIYEMYIO IOCIeI0BATEIbHOCTh HM3YUYEHUS XUMHHM C YYETOM MEXIIPEIMETHBIX U

BHYTPHUIIPEIMETHBIX CBSI3€H, JOIMKH y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEeH o0yuarommxcs,



oIpeiesIseT BO3MOXHOCTH MpeAMeTa sl pealn3aluu TpeOOBaHUI K pe3yibTaTaM OCBOECHUS OCHOBHOM
o0pa3oBaTeNpHON MPOTPaMMBI Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS, a TakKe TpeOOBaHUU K
pe3yabTataM OOy4YeHHsT XMMUU Ha ypOBHE LeJled H3ydeHHs IMpeIMeTa M OCHOBHBIX BHIOB Yy4eOHO-
[I03HABATENBHOM JEATETLHOCTH 00YUaIOLIErocsi 10 OCBOCHUIO YyUeOHOTO COIep/KaHMsL.

3HaHUEe XHMHUHU CIY>KUT OCHOBOH i1 (DOpMUPOBAHHMS MHPOBO33PEHHUS OOYyYarollerocs, €ero
NPEJCTaBICHUNA O MaTepHajJbHOM EAMHCTBE MHpA, BAXKHYIO POJb HUIPAOT (OPMHpPYEMbIE XHMHUEH
MPEJCTAaBICHUS O B3aMMOIPEBPALLICHUSX YHEPTUU B 00 IBOIIOIUH BELIECTB B IPUPOJIE, O MYTAX PEIICHUS
r7100abHBIX MPO0JIeM yCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPhEBOM, SHEPreTHUECKON, MUILEBONH U
HKOJIOTUYECKOM 0€30MacHOCTH, IPOOIIEM 31paBOOXPAHEHHUS.

N3yuenne xumuu:

. CIIOCOOCTBYET peanu3aii BO3MOKHOCTEH /17151 caMopa3BUTHS B (YOPMUPOBAHHS KYJIbTYPHI

JMYHOCTH, €€ 001el U (PyHKIIMOHAIBHOW IPaMOTHOCTH;

. BHOCHUT BKJIaJ B ()OPMUPOBAHUE MBIIIJIEHUS M TBOPUYECKUX CHOCOOHOCTEH 00ydaroluxcs,

HaBBIKOB  HX  CaMOCTOSITEIbHOM  y4eOHOM  NEeATeNbHOCTH,  SKCIEPUMEHTAIBHBIX |

UCCIICIOBATEIbCKUX yMEHUH, HEOOXOAWMBIX Kak B IIOBCEJHEBHOM JKHM3HHM, TaK U B

po¢eCcCHOHATILHOM 1EeATEIbHOCTH;

. 3HaKOMHUT €O CHEeLM(UKON HAaydyHOro MBIIUICHUS, 3aKJIa/JbIBA€T OCHOBBI LIEIOCTHOTO

B3IJIs1/1a HA €IMHCTBO MIPUPOIBI M YEIIOBEKA, SBISICTCS OTBETCTBEHHBIM TAIIOM

. B (DOPMHUPOBAHNUHN E€CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH OOYYaIOIINXCS;

. CocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOWICHHS K €CTECTBEHHO-HAYYHBIM

3HaHUSAM, K HpPUPOJE, K UEJIOBEKY, BHOCHT CBOHl BKJaJ B 3KOJIOTHYECKOe OOpa3oBaHUE

o0y4aromuxcs.

JlaHHble HarpaBiIeHUs B O0YYEHHHM XMMHH 00€CIIeUMBAIOTCS CEU(PUKON CoepKaHUsI yueOHOTro
npeaMeTa, KOTOPBIN SIBIISIETCS TIEIarOrMYecKy aIanTHPOBAaHHBIM OTpakeHHEM 0a30BOM HAayKW XMMHHU Ha
OIpeIeIEHHOM JTare e€ pa3BUTHS.

Kypc Xxumum Ha ypoBHE OCHOBHOro oOImIero oOpa3oBaHHMs OpPUEHTHPOBAH Ha OCBOCHME
O0yYaroIUMUCS CUCTEMBl TIEPBOHAYAIBHBIX MOHATHH XHUMHH, OCHOB HEOPTaHWYECKOH XUMHH U
HEKOTOPBIX OTACTBHBIX 3HAYMMBIX TIOHSATHH OPTraHUYECKON XUMHUH.

CtpykTypa cozepkaHusl IpOrpaMMbl 10 XUMHUH ¢(hOPMUPOBaHA HA OCHOBE CUCTEMHOTI'0 MOAX0/1a K
e€ u3zyuenuto. CoaepkaHue CKJIabIBA€TCS U3 CUCTEMbI IOHATUH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U
CHCTEMBI MMOHATHI O XUMHUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHWU30BaHbI 10 TPUHITHITY

MOCJIEI0BATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEACTABICHUI pa3HOTO YPOBHS

. ATOMHO-MOJIEKYJISIPHOT'O YYEHHS] KaK OCHOBBI BCET'O €CT€CTBO3HAHUS;

. [Tepuoanueckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;
. YUYEHUS O CTPOCHUHU aTOMa U XUMHUYECKOMN CBS3H;

. MPEACTABICHUH 00 AIEKTPOTUTHIECKOMN JUCCOIMAIINY BEIIECTB B PACTBOPAX.

TeopCTI/I‘-ICCKI/IC 3HAHUS paCcCMATPUBAKOTCA Ha OCHOBC SMITUPHUYCCKU IMMOJTYYCHHBIX U OCMBICIICHHBIX

(baI(TOB, Pa3BHUBAOTCA MOCICAOBATCIBHO OT OAHOT'O YPOBHA K APYT'OMY, BBIIIOJIHSSA (I)YHKI_II/II/I 00BSICHEHHS



U TPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS M BO3MOXHOCTEM NMPAKTUYECKOrO0 MPUMEHEHUS U MOJy4YECHHS
U3y4aeMbIX BEIECTB.

OcBoeHme MporpamMmbl 0 XUMHUH CITOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMHUYECKOU
COCTABJISIFOLIEH HAyYHOM KAPTHUHBI MUpPA B JIOTMKE €€ CUCTEMHON NPHUPObI, HEHHOCTHOTO OTHOLIEHUS K
Hay4YHOMY 3HAHUIO U METOJIaM ITO3HAHMS B HayKe. M3yueHne XuMuu mpoucxXoIuT ¢ MPUBJICYEHUEM 3HAaHUN
13 paHee U3YUYEHHBIX YUEOHBIX MpeaMeToB: «Okpyxaromuii Mupy, «buonorus. 5—7 kinacce» u «duszuka.
7 Kyaccy.

[Ipu u3yvyeHnn XuMuM NPOUCXOAUT GOPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKOI HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUSI, PAKTUYECKON JIEATEIbHOCTH YeJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpBI. 331a4a y4eOHOT0 peiMeTa COCTOUT B (POPMUPOBAHUH CHCTEMBI XUMUYECKUX 3HAHUI
— BaxHEWmUX (aKTOB, MOHITHHA, 3aKOHOB M TEOPETUYECKUX TOJIOKEHUH, MOCTYIMHBIX O0O0OIICHHN
MHPOBO33PEHYECKOT0 XapakTepa, sA3blka HayKH, B NMPUOOUICHMH K HAYYHBIM METOJAaM IO3HAHHS IpH
W3YYCHHH BEUIECTB U XMMHUUYECKUX peakUuuid, B JOPMHUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHUN U UX
IIPUMEHEHUU B Y4EOHO-TI03HABATEIbHON U Y4eOHO-HCCIIEI0BATENbCKON JEATEIbHOCTH, OCBOCHUH MPaBUII
0e30macHOT0 0OpaIleHus C BEIIECTBAMH B TOBCETHEBHOM JKU3HU.

[Ipu u3ydyeHnn XMMHUHM Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus BaKHOE 3HAYEHHE MPpUoOpenu
TaKue 1eNH, Kak:

. (dbopMHpOBaHWE WHTEIUIEKTYyallbHO Pa3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHHMIO,
COTPYJIHUYECTBY, CAMOCTOSTEIIbHOMY IIPUHATHIO PELIEHHH, ClIOCOOHOI aaanTupoBaTbcs K ObICTPO

MEHSIOLUMCS YCIIOBUSIM JKU3HH;

. HAMpaBJIEHHOCTh OOY4YeHHs Ha CHCTEMaTHYecKoe MpHoOIIeHne OoOydaromuxcs K
CaMOCTOSITENIbHON 103HABAaTEIbHOM JeSITeIbHOCTH, HAYYHBIM METOaM MTO3HAHMsI, POPMUPYIOLIUM

MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XMMUU;

. o0OecrieyeHrne YCJIOBHUM, CIOCOOCTBYIONIMX MPUOOpPETEHHIO OO0yYarolMMHUCS —OIIbITa

Pa3HOOOpPa3HOIl JEeATeIbHOCTH, MO3HAHHS M CAMOIIO3HAHHUS, KJIFOYEBBIX HABBIKOB (KIFOUYEBBIX

KOMIIETEHIIHIT), UMEIOIIUX YHUBEPCATbHOE 3HAUCHHE [UTsl PA3IHYHbBIX BUIOB JCATCIBHOCTH;

. dbopmupoBanre oO01Ieil GyHKIMOHATBFHON M €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, B TOM
quclie YMEHUHN OOBSICHITH U OLIEHUBAThH SIBJICHUS OKPY KAIOIIEro MUpPa, UCIOIb3Ys 3HAHUS U OIIBIT,
MOJTyYeHHbIE NMPU M3YYEHUHM XUMMH, IPUMEHSTh UX IPU PELIeHUH MpoOJeM B MOBCEAHEBHOM
KU3HU U TPYIOBOU JEATEIBHOCTH;

. ¢dbopMupoBaHHe y 0OyYarOIIMUXCS TYMaHUCTHUECKMX OTHOLICHWH, MOHUMaHHS ILIEHHOCTH
XUMHYECKUX 3HAHUM NJIs BBIPAOOTKM HSKOJIOTMYECKH II€JIECO00pa3HOro MOBEACHUS B OBITY U
TPYZAOBON NEATENBHOCTU B LENSIX COXPAaHEHUS CBOErO 3J0POBbS M OKpPYXKArOIIEW NPHUPOIHOU
Cpensl;

. pa3BUTHE MOTHBAINH K 00YYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITUTAHHUIO HA
OCHOBE YCBOEHHS 00I1I€YeIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiis

W HalIpaBJICHHOCTU JaTbHEHIIIETO 06y‘-ICHI/IH.



OOmiee 4MCIO 4YacoB, OTBEAEHHBIX I M3yYeHUS XHMHUU Ha YPOBHE OCHOBHOTO OOILEro
obpasoBanusi, coctaBiseT 136 yacoB: B 8-M kiacce — 68 yacoB (2 vaca B Hezento), B 9-Mm kiacce — 68 gacon
(2 yaca B HenenHO).

Jisa peanu3zanuy MpoOrpaMMbl UCHOJB3YIOTCS YYEOHUKH, MOMYILICHHBbIE K HCIOJB30BAaHUIO MPU
peaiM3allil HUMEIOLIUX TOCYAapCTBEHHYIO AaKKpPEeAUTAlUI0 00pa30BaTENIbHBIX MPOrpaMM HAvalbHOTO
00I1Iero, OCHOBHOTO OOIIEro, CpemHero oOImero oO0pa30BaHHS OPraHU3AIUSMHU, OCYIIECTBIISIOIIIMHU
00pa3oBaTEeNbHYIO JESTEIBHOCTD, TpUKa3oM Munnpocsemenus ot 21.09.2022 Ne 858:

o Xumust, 8 xmacc/ T'abpuensu O.C., OcrpoymoB WN.I'., CmagkoB C.A., AKIHOHEPHOE

obmectBo «M3aarenscTBO «IIpocBenienuey;

. Xumus, 9 wkmace/ TI'abpuensu O.C., OcrpoymoB WN.I'., CinaakoB C.A., AKuuoHEpHOE

obmectBo «M3marenscTBO «IIpocBemnieHme.

DneKTpoHHbIE 00pa3oBaTeiIbHbIE PECYPCHI, AOIMYIIEHHbIE K HKCIIOJIb30BAaHUIO MPU pealln3aluu
UMEIOIIUX TOCYJIapCTBEHHYIO aKKpeIUTAIMI0 O00pa3oBaTENbHBIX MPOrpaMM HauyajibHOro OOIIero,

OCHOBHOTO 00IIIero, CpeHero odmiero oopasoBanus nmprukazoM MunnpocsemeHus ot 02.08.2022 Ne 653:

o Xumus, 8 kimacc, DI'AOY AI10 «Akanemus Munnpocsenieaust Poccuny;
o Xumus, 9 kiace, PI'AOY 10 «Akanemuss Munnpocserienus: Poccumy;
o DneKTpoHHBI oOpa3oBaTenbHbll pecypc «/lomamnue 3amanus. OcHOBHOe oO1iee

obpa3zoBanue. Xumus», 8-9 knace, AO UznarensctBo «IIpocBemenuey;
. Tpenaxep «O6mako 3Hanmit». Xumus. 8 kiacc, OO0 «Duzuxon Jad».
IIpozpammoui 8 knacca npedycmompeHoi.
- MpakTH4ecKrue paboTel — 6;
- KOHTPOJIbHBIE pabOThI — 4.
IIpozpammout 9 knacca npedycmompeHoi.
- IpaKTH4YeCcKue padoThl — 6;
- KOHTPOJIbHBIE pabOThI — 4.

YuebHo-HCCI€A0BATEIbCKAS U NPOECKTHaA ACATEC/IbHOCTD

8- xmacc:
. HccnenoBanue BOIOMIPOBOAHOM BOJBI M YJIYUIIEHUE €€ KaUeCTBa;
= HccnenoBanue ra3uMpoOBaHHBIX HAIUTKOB U pa3paboTKa pEeKOMEHAAlUil Mo HX
yIOTpeOIeHUIO;
. Xemodunus u xemMo(oOusi: apryMeHThl U (HaKThI;
. KucnoTsl B mpupoe u 1oma;
. Oxcupl B IPUPOJIE U 10MA;
" Conu B )UBOI U HEXUBOU ITPUPOJIE.

9-1 xmacc:

= SIBneHue annoTponuy;

- HccnegoBanue (I)aKTOpOB OKp}/')KaIOIJ_IeI\/'I Cpcabl, BJIUAIOIINX HAa KOPPO3HUIO MECTAJIJIOB



M CIOCOOOB 3alllUThI OT HEE;
u OKCI/II[I:I " COJIN KaK CTpOI/ITeJIBHBIC MaTepI/IaHBI;
u KI/ICHOTBI B HHH.[GBOﬁ HpOMLIIJ_UIeHHOCTI/I;

. I/ICCJ'IGI[OBaHI/IC cocTaBa OBITOBOI XMMHUHU.



Conep:xanue y4eOHOTo nmpeaMmera
8-it ki1acc

IlepBoHayajJbHBIe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XuMuu B )KM3HU 4YellOBEeKa. XMMHUs B cucTeMe Hayk. Tenma u BelecTsa.
duznueckue CBOWCTBA BEIIECTB. ArperaTHoe cOCTOssHME BemiecTB. [IoHATHE O MeTolax MO3HaHUs B
xumuu. Yucteie BemecTBa U cMecu. CriocoObl pa3aeneHus: CMECEH.

ATOMBI UM MOJEKYJIbl. XUMHUYECKUE 3JIeMEHThl. CHMBOJIBI XMMHUYECKUX 3JeMeHTOB. IIpocTeie n
CJIOXKHBIE BEleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass (opmyna. BaleHTHOCTh aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH TMOCTOSHCTBA
cocrasa BellecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOcUTEIbHAs MOJIEKYJIsIpHas Macca. MaccoBas 1014
XUMHUYECKOI'0 JIEMEHTA B COCUHEHUH.

KonunuectBo BemiectBa. Monb. MonsipHas Macca. B3anMocCBsI3p KOJIMUECTBa, MacChl M 4HUCia
CTPYKTYPHBIX €MHHUII BeuiecTBa. Pacu€Tsl o Gpopmynam XUMUYECKHX COCTUHEHUH.

duznyeckue U XUMUYECKUE SIBJICHMS. XUMUYECKash Peakius U €€ MPU3HAKU. 3aKOH COXpPaHEHUs
Macchl BeUIeCTB. XHMHUYECKHE YypaBHeHHs. Kiaccudukaiuss XMMHUYSCKHX peakiuii (CoeanHCeHus,
Pa3oKEHNUs, 3aMEIlCHHs, 0OMEHa).

XUMHUYeCKUI IKCTIEPUMEHT:

3HAKOMCTBO C XMMHMUECKOH MOCY 101, IpaBujiaMu padOThI B 1ab0opaTOpuu U puéMaMu oOpalleHus
c nabopaTopHbIM 00OpyIOBaHHMEM, W3Y4YCHHE M ONUCaHWE (UINYECKUX CBOMCTB 00pa3loB
HEOPraHWYeCKUX BEIIECTB, HaOroieHHEe (pru3ndeckuX (IUIaBICHHE BOCKA, TasSHUE JIb/Ia, pACTUPAHHE caxapa
B CTYyNKe, KUIEHHE W KOHJCHCAIMs BOJbI) U XUMHYECKHX (TOpEHHE CBEYH, MMPOKAJIMBAHUE MEIHOMN
NPOBOJIOKH, B3aMMOJICHCTBHE Mejla C KHCJIOTOW) sIBICHHH, HAONIOJCHWE W ONUCAHHE TNPHU3HAKOB
NPOTEKaHHUs XUMHYCCKUX peakimii (pa3iokKeHue caxapa, B3auMOJICUCTBHE CEPHOW KHCIOTHI C XJIOPHUIOM
Oapust, pasnoxenne ruapokcuaa meau (I1) mpu HarpeBaHuu, B3aMMOJICHCTBHE JKeje3a ¢ pAaCTBOPOM COJTH
meau (11), u3yueHne crnocoOOB pa3aeneHus CMeceii: ¢ MOMOIIBI0 MarHuTa, GUIbTPOBAaHKE, BhIMAPUBAHHE,
JUCTUWIUIALMS, XpoMaTorpadusi, MpOBEJAEHUE OYMCTKH IOBAPEHHOH COJM, HAOIIOJEHHWE W ONHUCAHUE
pE3yJIbTaTOB MPOBEACHUS OMNbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS Macchl, CO3JaHhe Mojelnei
MOJICKYJI (IITapOCTEPIKHEBBIX).

Baskneiue npeacraBuTe I HEOPraHMYECKUX BeLeCTB

Bo3nyx — cmech rasos. Cocras Bo3ayxa. Kuciopoa — anemeHT u mpocroe Bemectso. Haxoxnenne
KHCJIOPOJIa B MPHUpPO/Ie, GU3NUECKHE U XMMHUYECKHE CBOWCTBA (peakiuu ropenusi). Okcusl. [Ipumenenme
kucnoposa. CrnocoObl ToOMyueHus KHCIopoaa B JjabopaTopuum U NpombiiuieHHocTH. KpyroBopot
KHcaopoaa B npupoze. O30H — aoTponHas MOAUGUKALUS KUCIOPOIa.

TermnoBoit  >PdexT XUMHUYECKOH peakuud, TEePMOXMMHUYECKHME ypaBHEHMs, SK30- U
SHAOTEPMHUYECKUE peaklMU. TOIIMBO: yrojib U MeTaH. 3arps3HEHUE BO3AyXa, YCUJIEHHE MapHUKOBOTO
addexra, pazpyiieHrne 030HOBOTO CJIOSI.

Bonopon — snemeHT M mpoctoe BemiectBo. HaxoxkaeHue Bomopona B MpUpoje, (pU3HUEcKue H

XUMHUYECKHUE CBOMCTBA, IMPUMCHCHHUC, CITIOCOOBI MOJIy4YCHMU. Kucnorsr u conu.



Mossipablii 00bEM ra30B. Pacu€Tel M0 XUMUYECKUM YPaBHEHUSM.

dusnueckue cBoMcTBa BoAbL. Bona kak pactBopurens. PactBopbl. HackleHHBIE M HEHACHIIICHHBIE
pactBoOpbl. PacTBOprMOCTB BEHIECTB B BOAE. MaccoBas 10JIsl BEMIECTBA B paCTBOpPE. XUMHUUECKHE CBOMCTBA
Boabl. OcHOBaHuA. Ponb pacTBOpOB B IPHUPOAE U B JKU3HM 4ennoBeka. KpyroBopoT BOIbI B IIpHUpOJE.
3arpsi3HeHue npupoJHbIX BoX. OXpaHa M OYNCTKA IPUPOJHBIX BOJ,.

Knaccudpukanus  Heopranwmueckux  coenuHeHuil.  Oxcuapl.  Knaccudukamuss — OKCHIOB:
cosieoOpa3yorre (0OCHOBHbIC, KUCIOTHBIE, aM(pOTepHbIE) U HecosieoOpa3yroniue. HoMeHKIaTypa OKCHI0B.
DusnyecKkue U XMMUYECKHE CBOMCTBA OKCHIIOB. [lomyyeHne okcuaos.

OcnoBanust. Kiaccuduxanus ocHoBaHUiL: E104M U HEpacTBOpUMbIE OcHOBaHMA. HomeHkaTypa
OCHOBaHUH. PU3NYECKHE U XUMUYECKHE CBOWCTBA OCHOBaHUM. [lonyueHne ocHOBaHUM.

Kucnorsl. Knaccuduxanus kucnot. Homenknarypa xkucinor. @usnyeckie 1 XMuMUYECKUe CBOMCTBA
kucioT. Pan akrusHoctu MetamuioB H. H. bekerosa. [Tonyyenue kucior.

Comu. Homenknatypa coineid. @uznueckue 1 XuMHUUECKUe CBOMCTBa cosiei. [lonmyuenue comnei.

I'enernueckas cBsA3b MEXKIY KJlacCaMH HEOPraHUYECKUX COCTUHEHUM.

XHMMHYECKUI IKCIIEPUMEHT !

KayeCTBEHHOE ONpeJiesieHHe COJepXKaHUs KHUCIOpoJa B BO3AyXe, IOJIy4eHHUE, CcoOHpaHHe,
pacrio3HaBaHME M U3y4YE€HHUE CBOMCTB KUCIIOPO/1a, HAOII0AeHNE B3aUMOACHCTBUS BELIECTB C KUCIOPOAOM U
YCJIOBUSI BO3HMKHOBCHHUSI M TIPEKpalleHus TopeHus (mokapa), 03HaKOMJICHHE C 00pa3lamMu OKCHJIOB U
OIMCAaHUE UX CBOMCTB, MOJy4eHHE, COOMpaHue, paclio3HaBaHUE M U3yUYCHUE CBOWCTB BOJIOPOAa (ropeHue),
B3auMojieiictBue Bojopoga ¢ okcugaom Mmeau (I1) (BO3MOXKHO HCIOIB30BaHHE BHICOMATEPHAIIOB),
HaOmrozieHne 0o0pa3loB BEIIECTB KOJIMYECTBOM 1 Mousb, McCCleOBaHHE OCOOEHHOCTEH pacTBOPEHUs
BELIECTB C PA3IMYHON pacCTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OMPEIEIEHHON MaccOBON HOJei
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJCHUCTBHE BOJBI C MeTauiaMd (HATpUEM U KaiblieM) (BO3MOXKHO
UCIIOJIb30BAHUE BHUICOMATEPHATIOB), HUCCICIOBaHHE OOpA3I[0B HEOPTaHUYECKHX BEIICCTB Pa3IMYHBIX
KJIaCCOB, HAOJIIOJICHNE M3MEHEHMs OKPACKM MHAMKATOPOB B PacTBOpaxX KHUCIOT U ILeNOoYeH, U3ydeHue
B3anmMopeiicTBust okcuaa meau (ll) ¢ pacTBopoM cepHOW KHCIOTBI, KHUCIOT C METallaMH, PeaKIui
HEUTpaau3aluy, IOJyYeHHE HEepacTBOPUMBIX OCHOBAHHUI, BBITECHEHHE OJHOTO MeTaja JPYruM W3
pacTBopa CoJIM, peuIeHHe SKCIIEPUMEHTAIBHBIX 33Jad Mo TeMe «BaxkHellne Kiacchl HEOpraHMYEeCKUX
COCIMHEHUI.

Ilepuoanyeckuit 3axkon u Ilepumoamyeckass cucreMa XuMH4Yeckux »djaementos JI. H.
MenneneeBa. Ctpoenue artoMoB. Xumuuyeckasi cBf3b. OKHCINTEJIbHO-BOCCTAHOBHTEbHbIE
peakuuu

IlepBble MOMBITKH KIACCUPHUKAMM XUMHYECKHX HJIeMeHTOB. [loHATHE O rpynmax CXOJHBIX
AIIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMENbHBIE METAILTBI, TAJIOTEHbI, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPBIE
00pa3ytoT aMm(pOTepHbIE OKCUIBI U THAPOKCHIBI.

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema xumuueckux sneMeHtoB . M. Menneneena.

KOpOTKOHCpI/IOJIHa}I " JJIMHHOIICpHUOAHAaA (bOpMLI Hepﬂonnqecxoﬁ CHUCTEMBI XUMHWYCCKUX OJICMCHTOB I[



N. Menneneesa. [lepuonbl u rpynmnbl. @U3HYECKUN CMBICT HOPSAKOBOIO HOMEpPA, HOMEPOB MEpUOJa U
TPYIIIIbI 3JIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX saep. M3otonel. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0onouek aroMoB mepBbiX 20 xumMuveckux 3ieMeHToB llepuommyeckoit cucremsr JI. M. Menneneena.
XapakTepuCcTUKa XUMHUYECKOTO 3JIEMEHTa Mo ero mnoJjioxeHuto B Ilepmoamueckorn cucreme [, .
Menpeneena.

3aKOHOMEPHOCTH WM3MEHEHHUS pajuyca aTOMOB XHMHUYECKHX D3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpynnaM U MepuoJiam.

3nauenue Ilepuonndeckoro 3akoHa u Ileproanueckoil CUCTEMbl XUMHUYECKHUX AJIEMEHTOB IS
pa3BuTusA HayKu U npakTtuku. J[. M. MenzaeneeB — y4€HbIN U TpaXXJaHUH.

Xumudeckasi cBsi3b. KoBasieHTHas (MOJSIpHAS W HEMOJIAPHAS) CBA3b. DJICKTPOOTPHUIATEIBHOCTD
XHUMHYECKHX 3JIeMeHTOB. MloHHas CBS3E.

Crenenp okucieHus. OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE peakiuu. lIpouecchl OKuciaeHus u
BoccTaHOBJICHMA. OKHCIUTEIIN U BOCCTAHOBUTEIIH.

XUMHUYECKUI IKCIIEPUMEHT:

M3y4eHHE O00pa3lioB BEIIECTB METAJUIOB U HEMETAJIOB, B3aMMOJEWUCTBUE THAPOKCHA LIMHKA C
pacTBOpaMHM KHUCIOT M ILIEJIOYEH, MPOBEACHHUE OIbITOB, WUIIOCTPUPYIOUIUX MPUMEPbl OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX Peakiuii (roOpeHue, peakiuy pa3ioKeH s, COSAMHEHUS).

MexnpeaMeTHble CBSI3U

Peanm3arnust MeXIpPEeIMETHBIX CBS3€H MPH U3yYCHWH XUMHUHU B 8 Kiacce OCYIIECTBISICTCS Yepe3
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK U MOHSATHH, SBISIONINXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO6mIre ecTeCTBEHHO-HAYYHbIE IOHATHS . HayYHBIN (aKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAJIU3, CUHTE3,
KJaccupukanusi, MePUOIUIHOCTh, HAOIIOJEHUE, DKCIIEPUMEHT, MOJCIMPOBAHUE, W3MEPEHHUE, MOJIENb,
SIBIICHHE.

duznka: Marepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIbI, paINOAKTUBHOCTD,
MOJICKYJIa, SJEKTPUUYECKUM 3apsil, BEUIECTBO, TeJI0, O0BEM, arperarHoe COCTOSIHUE BEIECTBAa, ras,
(bu3MYecKre BEeTUINHBI, UHUIIBI U3MEPEHHs, KOCMOC, TNIaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: porocunTes, Apixanue, ouocepa.

I'eorpadusa: armocdepa, rumpochepa, MUHEpalbl, TOPHBIE MOPOABI, MOJE3HBIE HMCKOIAEMBIE,
TOIUUTMBO, BOJIHBIE PECYPCHI.

9-ii KJ1ace

BemecTBo M XMMH4ecKasi peakius

[Iepuonnueckuii 3akoH. llepuoanyeckas cucrema xumuueckux sneMeHtoB . M. Menneneesa.
Ctpoenue atoMoB. 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB XHMHYECKHUX DSJEMEHTOB NEPBBIX TPEX
MEPUOMIOB, KaWs, KajdbllUd W WX COCIWHEHWHA B COOTBETCTBHH C TIOJIOKEHHWEM DOJEMEHTOB B

Hepnonnqecxoﬁ CUCTCMC U CTPOCHUCM UX aTOMOB.



CrpoeHue BeniecTBa: BUJIbl XUMUUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX PEIETOK, 3aBUCUMOCTD
CBOWCTB BEIIECTBA OT TUIA KPUCTALIMUECKOW PEIETKH M BUAAa XMMHUYecKol cBsizu. Knaccudukamus u
HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XMMHUECKHE CBOMCTBA BEIIECTB, OTHOCSIINUXCS K Pa3IMYHbIM
KJIacCaM HEOPraHMYECKUX COCAUHEHUN, TEHETUYECKas CBA3b HEOPraHUYECKUX BEILECTB.

Krnaccudukanuss XMMHYECKUX pEaKIMid [0 pa3iudHbIM Mpu3HaKaMm (10 YUCIYy M COCTaBy
YYacTBYIOLIMX B PEAKIMM BEUIECTB, MO TEIUIOBOMY 3((eKTy, 1Mo HU3MEHEHHUIO CTEIEeHEH OKHMCICHUs
XMMHUYECKHX 3JICMEHTOB, MO0 OOpPAaTUMOCTH, 10 YYacTHUIO KaTalu3aropa). DK30- U JHIOTCPMHUUYCCKUE
peakuy, TepPMOXUMHUYECKUE YPABHEHUSI.

[TonsiTre o ckopocTu XuMudeckon peakuuu. [TonsTre 06 00paTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusx. IloHsTHe O TOMOreHHBIX U TeTeporeHHbIX peakuusax. llonarue o kartanuse. Ilonarue o
XUMHUYECKOM paBHOBecHM. (DakTOpbl, BIUAIOLIME HA CKOPOCTh XMMHYECKOM pEakUuu U IOJO0KEHHE
XUMHUYECKOTO PAaBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  JJEKTPOHHBIM  OamaHc  OKUCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBlieHUE YpPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C
UCI0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOT0 OanaHca.

Teopus 3JIEKTPOIUTUUECKON TUCCOUALMU. DIEKTPOIUTHI U HEINEKTPOJIUThI. KaTHOHbI, aHUOHBI.
MexaHu3M AUCCOLMALIMM BELIECTB C Pa3IMUHBIMU BUAAMH XUMHUYECKOHN CBA3U. CTeNeHb JUCCOLMAIIU.
CunpHble U cialble 3eKTPOaUThl. Peakuiny nOHHOro oOMeHa. Y CloBUs MPOTEKaHUS PEAKIMI HOHHOTO
oOMeHa, TIOJTHBIC U COKPANIEHHBIC HOHHBIC YpaBHCHUS peakinii. CBOWCTBA KHCIIOT, OCHOBAHUN U COJICH B
CBETE MPEACTABICHUI 00 IEKTPOIUTHUYECKON Aucconnanuu. KayecTBeHHble peakiuu Ha HOHBL. [lonsTHe
O TUJPOJIU3E COJIEH.

XHMMHYECKUH IKCIIEPUMEHT !

03HAaKOMJIEHHE C MOJIEISIMU KPUCTAININYECKUX PEUIETOK HEOPTaHUYECKUX BELIECTB — METAJJIOB U
HeMmeTa/uioB (rpadura M anMasa), CIOXKHBIX BEINECTB (XJIOpWIa HATPHUs), UCCICIOBAHUE 3aBUCHMOCTH
CKOPOCTM  XMMMYECKOW  peakUud OT BO3ACHUCTBUS  pasiMYHbIX  (aKTOPOB,  MCCIIEJOBAHUE
ANIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOLHAIIMN KHUCIIOT, IeNo4ei U couneil (BO3MOKHO
UCIIOJIb30BAHUE BUJICO MATEPHAJIOB), MPOBEICHHUE OIMBITOB, WUTIOCTPHUPYIONIMX TPU3HAKH TPOTCKAHUS
peaknuii MOHHOrO oOMeHa (0Opa3oBaHWe OcajKa, BBIJACICHHE ra3a, O0Opa30BaHHE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPbl  OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakuuii  (ropeHue, peakiun
Pa3IOKEHHs, COCJMHEHHs), DPACIIO3HABAHWE HEOPraHUYECKUX BEIIECTB C IOMOIIbID KAaYeCTBEHHBIX
peaxkiuii Ha MOHBI, PellIeHNE SKCIIEPUMEHTAIbHBIX 33/1ad.

HemeTauibl U MX coeUHEeHUSA

OOmiast xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEeHU
okucneHus. CTpoeHue u pU3NUECcKue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTeHOB. XMMUYECKHE CBOMCTBA Ha
npuMepe XJjopa (B3auMOJICHCTBHE ¢ METaUIaMH, HeMeTajulaMH, meinodamu). Xioposogopoa. ConsHas
KHCIIOTa, XMMHUYECKHE CBOMCTBA, IMOJNy4YeHHEe, NpumMmeHeHue. [leificTBHe xiopa U XJIOpPOBOAOpOJa Ha

OpraHu3m 4CJIOBCKaA. Baxueiimme XJIOPUABI U UX HAXOXKICHUC B IIPUPOJIL.



O6mras xapakTepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIC
crerieHu okucneHus. CtpoeHue U (PU3NYECKHE CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA M CEPHI.
ANOTpOIHBIE MOAU(PHUKAIIMK KUCIOPOIa U cepbl. XUMHUUECKUE CBOMCTBaA cepbl. CepoBOIOpOI, CTPOCHUE,
¢bu3nyeckue U XuMuueckue cBoicTBa. OKCUABI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCUA0B. CepHas
KUCIIOTa, (U3MYECKUE M XHMHUYECKHE CBOicTBa (0OLIME Kak MpPEACTaBUTENs Kiacca KHCIOT U
crieruduyeckrue). XUMUYECKUE PEaKLUH, JICKANIMNE B OCHOBE IMPOMBIIUICHHOTO CHOCO0a IMOTy4eHHs
cepHoil kucnothl. [Ipumenenne cepHoit kuciaoTbl. Coau CEpHOM KHUCIOTHI, KAUECTBEHHAs pEaKIusi Ha
cynbdar-uoH. Haxoxnenue cepbl 1 € coeiMHEeHUH B mpupoje. XUMUYECKOE 3arpsi3HeHNE OKpY Karolen
Cpelbl COCAMHEHUSIMU cepbl (KHCIOTHBIC MOXKAW, 3arpsi3HEHHE BO3IyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmiast xapakTepucTuka 3meMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTENIEHU OKHUCIEeHHs. A30T, paclpocTpaHEHHE B Mpupoje, (U3MYEeCKHe M XUMHUYECKHEe CBOICTBa.
KpyroBopor a3ora B mpupoge. AMMHUAK, €ro (u3MuecKue M XMMHUYECKHE CBONCTBA, IMOJy4YE€HUE U
npuMeHerne. Coim aMMOHUS, UX (U3NYECKHE W XMMHUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas
peakius Ha MOHbl aMMOHHUA. A30THas KUCJIOTa, €€ MoyydeHue, (Pu3nueckue U XUMHYECKHE CBOMCTBA
(oOmrrie Kak HpencTaBUTENs Kiacca KUCIOT U crneluduueckue). Vcnonp30BaHHe HUTPATOB M COJCH
aMMOHMsSI B KayecTBE MMHEPAJIbHBIX YIO0OpeHuH. XUMHUECKOE 3arpsi3HEHHE OKpY’KaIoLled cpebl
COeNMHECHUSIMH a30Ta (KHCJIOTHBIC JOKAM, 3arpsi3HCHHME BO3/AyXa, MOYBbI M BomoéMmoB). docdop,
aytoTponHbie Moaupukamuu (ocdopa, ¢pusnuyeckue U xumuueckue cpoiictsa. Oxcua docdopa (V) u
docdopHas kucnora, PU3NIECKUE W XUMUYECKHE CBONCTBA, monydeHue. Mcnoms3oBanue ¢ocdaroB B
Ka4yecTBE MUHEPAJIbHBIX YA0OpCHUH.

OOmas xapakrepuctuka 1eMeHToB IV A-rpynmnbsl. OcoO€HHOCTH CTPOEHUs aTOMOB, XapaKTepHbIe
CTETEHU OKHCIIEHUS. YTIEpOJ, aJuIOTPONHbIe MOAU(UKALIUY, pACIPOCTPaHEHUE B IPUPOIE, PU3NUECKHE
U XuUMHYeckue cBoiicTBa. Ancopobuus. Kpyrosopor yriepoga B mpuponae. OKcHIbl yrieponaa, HX
¢u3nyeckue M XMMHUYECKHE CBOWCTBA, ACWCTBUE Ha JKUBBIE OPraHU3Mbl, MOJyuye€HHE U IMPUMEHEHHE.
DKoJIorHuecKre MpodeMbl, cBsi3aHHbIe ¢ okcuaoM yriepona (IV), rumoresa rnodanbHOrO MOTEILICHUSI
KJIMMaTa, NapHUKOBBIN 3((eKT. YronbHasg KUciIoTa U €€ coiu, X GU3NYecKue U XUMUYECKUEe CBOMCTBA,
noJiyueHue U npumeHeHue. KauectBeHHas peakuus Ha KapOoHaT-vOHBI. Vcmonb3oBaHue kapOOHATOB B
OBITY, MEJIMIIMHE, TIPOMBIIIUIEHHOCTH U CEJIbCKOM X035 CTBE.

[TepBoHavanbHbIC MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KAaK O COCAMHEHUsX yriepoja (MeraH,
9TaH, STHICH, alleTHJICH, TAHOJI, TIMIIEPUH, YKCYCHAs KUCI0Ta). [IpupoAHbIe HCTOYHUKH YTIIEBOIOPOIOB
(yronb, mpupomHbIi Ta3, HedTh), MPOAYKTH HX TmepepaboTku (OCH3WH), UX pOJb B OBITY H
NPOMBIIIICHHOCTH. [loHATHE 0 OMONOTHYECKH Ba)KHBIX BEIIECTBAaX: JKUpax, Oenkax, yrieBojax — M UX
POJIM B XKHU3HH yeloBeka. MarepuaabHOE €TUHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COEIUHEHHA.

Kpemuuii, ero gusnyeckue 1 XUMHUYECKHE CBOMCTBA, MOJy4yeHHe U npumeHeHue. CoeauHeHus
KkpemHus B pupoe. O0mmue npeacrainenus o6 okcuze kpemuus (1V) u kpemHueBoii kuciaote. CHIMKATHI,

HUX HCIIOJIB30BAaHUEC B 6BITy, B MNPOMBIINIJIICHHOCTH. Baxwueiiime CTpPOUTECIIBHBIC MaTCpHUajibl. KEpaMHKa,



CTEKJIO, IIeMEHT, OeToH, xene300eToH. IIpobOremMbl 0e€30MacHOrO MCIOJIb30BAHUSA CTPOUTEIBHBIX
MAaTEpHAJIOB B IOBCEIHEBHOM KU3HU.

XuMHYeCKHH IKCIIEPHUMEHT:

U3ydeHHe o00pa3lloB HEOPraHMYeCKUX BEUIECTB, CBOWCTB COJISIHOM KHCIOTHI, MPOBEACHUE
KAueCTBEHHBIX pEaKklIMi Ha XJIOPUI-UOHBI W HAOIIOJIEHHWE TPU3HAKOB HX TMPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYECKHEe W XUMHUYECKHE CBOWCTBA TaJOrCHOB M HX COCAUHEHHH (BO3MOXHO
MCIOJb30BaHUE  BHUACOMATEPUATIOB), O3HAKOMIICHHE C oOpasiamMu  XJOpPHI0B  (raJloOreHHIOB),
O3HaKOMJICHHE ¢ 00pa3liamMu Cepbl U €€ COCAUHCHUAMH (BO3MOXKHO HCIIOJB30BAHUE BHICOMATEPHAIIOB),
HalIo/IeHue mpolecca OOyrMBaHUS caxapa MoJ JIeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI,
U3Yy4EHHE XMMUYECKUX CBOMCTB pa30aBIEHHOMN CEpPHOI KUCIOTHI, IPOBEICHNE KAUECTBEHHON peakluy Ha
cynb(haT-uoH 1 HaOII0IeHNE TPU3HAKA €€ MPOTEKaHMs, 03HAKOMIICHUE ¢ PU3NICCKUMU CBOICTBAMH a30Ta,
dochopa U ux coenuHeHUil (BO3MOKHO HCIOJIb30BAHUE BHICOMATEPUANIOB), 0Opa3laMd a30THBIX H
dochopHBIX ynoOpeHuii, moiayuyeHue, coOupaHHe, paclio3HAaBaHWE M H3Y4YCHHE CBONCTB aMMMaKa,
MPOBEJICHUE KAYECTBEHHBIX pEaKIWii HAa HMOH aMMOHHUS W (ochaT-HOH M HW3YYCHHE NPU3HAKOB HX
NPOTEKaHMsl, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOW KHCJIOTBI C Meabio  (BO3MOXKHO
HCIIOJIb30BAHUE BHICOMATEPHAIIOB), M3yYCHHE MOJEIeH KPHCTAUIMYECKUX PEHIETOK anMasa, rpadura,
¢bynnepeHa, 03HaAKOMIICHHE C MPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM NPOTHUBOrasa, MOJy4YeHHE, COOMpaHue, paclio3HaBaHUE W M3YyUYEHHE CBOMCTB YIJICKHCIIOTO
rasa, MpoBEJCHUE KAaYeCTBEHHBIX pPEaKIMi Ha KapOOHAT U CHJIMKAT-UOHBI U M3YYCHHE MPHU3HAKOB UX
MPOTEKaHUs,  O3HAKOMJIEHME C  MPOAYKUMEH  CHUJIMKAaTHOM  INPOMBINUIEHHOCTH,  PEIICHHUE
SKCIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «BaxkHelme HeMeTaibl U UX COSAMHEHUS.

MeTa/luIbl M UX COCHMHEHUS

OO6mrast XapakTepucTUKa XUMHUYECKUX DJJIEMEHTOB — META/UIOB Ha OCHOBAaHUM MX TIOJIOKEHUS B
[Tepuonnueckoii cucreme xumuueckux siaemeHToB J[. Y. MenneneeBa u crpoenus atromoB. CTpoeHue
MeTaJuioB. MeTaminueckast CBsI3b M METAJUITMYECKAsl KPUCTAIUIMUECKas peIIETKA. DIEKTPOXUMUUYECKHUM P
HanpsoKeHUH MeTamoB. OU3MYecKUue U XMMHUYECKHE CBOWCTBAa MeTamioB. OO0Imue crnocoObl MOTyUYeHHs
MeTaiioB. [ToHATHE 0 KOPPO3HK METAJIOB, OCHOBHBIE CIIOCOOBI 3alUThI KX OT Koppo3uu. CruiaBsl (CTab,
YYT'YH, JIOPATIOMHHAN, OPOH3a) U UX IPUMEHCHUE B OBITY M TPOMBIIILICHHOCTH.

[llemounble meTasuibl: moJsiokeHue B [lepronnueckod cucreme XUMHUYeCKHX dieMeHToB J[. M.
MeHieneeBa, CTpOCHHE UX aTOMOB, HaXOKJIeHHE B mpupojae. Pu3nvecKkue 1 XUMHYECKHE CBOiCcTBa (Ha
npuMepe HaTpus U Kanus). OKCHIBI ¥ THIPOKCHIBI HATPUs U Kanus. [[puMeHeHre MeT0YHbIX METAJIOB U
HUX COEOUHEHUMN.

[[leroyHO3EMENBHBIE METAJUIBI MarHuii M KajupLMil: monokeHue B Ilepuonnueckoit cucreme
XuMH4YecKux 35eMeHToB [. 1. MeHneneeBa, cTpoeHHe UX aTOMOB, HaXOXK/JIEHUE B IIpupojae. Pusndeckue
1 XMMHYECKHE CBOMCTBA MarHusl ¥ Kalblins. BaykHeIie coeTnHEHMsT KabIins (OKCHI, THAPOKCH/I, COJIH).
XKéctkocth BombI M cnocoObl €€ ycTpaHeHMs. AMOMHUHUNA: monoxeHue B llepuoanueckoil cucrteme
xuMuueckux 3nemeHToB . M. Menaeneesa, cTpoeHue aroma, HaxoxAeHue B npupoje. dusznueckue u

XUMHUYECKHUE CBOMCTBA aJIFOMUHUS. AM(I)OTepHLIC CBOMCTBA OKCHUJA U THApOKCHU A aJIlOMUHHA.



Kenezo: nmonoxenue B Ilepronuueckoit cucreme xummudeckux snnemeHToB . M. Menpeneena,
CTPOCHUE aTOMa, HaxoXJeHue B mpupoge. dusznueckrue M XUMHUYECKUE CBOMCTBA »xene3a. OKCUIBbI,
rugpokcuabl u conu xenesa (1) u xxenesa (I11), ux cocras, cBoiCTBa U MOTyYEHUE.

XUMHUYeCKUI IKCIIEPUMEHT:

O3HaKOMJIEHHE C OOpa3l[aMH METaUIOB U CIUIaBOB, UX (PU3NYECKMMH CBOWCTBAMH, U3y4EHUE
pe3yJabTaTOB KOPPO3UH METaUIOB (BO3MOXKHO HCIOJb30BAHUE BHICOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHJA KaJbIUs M HATPHUsS C BOAOH (BO3MOXXHO HCIIOJIb30BAaHHE BHICOMATCPHAIIOB),
UCCIICIOBaHHE CBOMCTB JKECTKOM BOIBI, MpoOIeCcca TOPEHUS Kejae3a B Kuciaoponae (BO3MOXKHO
UCIIOJIb30BAHUE BUCOMATEPHAIIOB), TPU3HAKOB MPOTEKAHUSI KAYSCTBCHHBIX PEAKIIMN HAa MOHBI: MAarHus,
KaJIbIIMsl, alfoMuHM, nuHKa, xene3a (1) u sxemnesa (1), menu (1), HabaroeHUE U OMTUCAHKE MTPOLIECCOB
OKpAIIIMBaHUS TUIAMEHH HOHAMH HATPUSI, KaJIHsl ¥ KaJIbIUs (BO3MOXKHO MCITOJIb30BaHUE BHICOMATCPHAIIOB),
uccienoBaHre aM(OTEPHBIX CBOICTB THAPOKCHAA aJlOMUHUS M TUAPOKCHIA LMHKA, pElIeHUE
JKCIIEPUMEHTAJIbHBIX 33/a4 110 TeMe «BaxkHelme MeTaibl U UX COCTUHEHUS.

XuMHus H OKpYKaoLas cpeaa

BemectBa u Matrepuaisl B TOBCETHEBHOM JKU3HU YelloBeKa. be3omacHoe Cnoib30BaHUE BEIIECTB
U XUMHMYECKUX peakuuid B ObITy. [lepBas moMoIls Mpy XUMUYECKHX 03KOTaX M OTPaBICHUSX.

XUMHYECKOe 3arpsisHCHHE OKpYyKaromieil cpeipl (mpeaeibHas IOMyCTHMAas KOHICHTPAIHUS
Bemects, nanee — [1J1K). Poib Xumuu B pelieHHn 3KOJIOTHYECKUX TPOOIIEM.

XMMHUYECKUI IKCIIEPUMEHT:

H3ydeHue 00pas3IioB MaTepHaioB (CTEKIIO, CIUIAaBbI METAJLIOB, TOJIMMEPHBIC MAaTEPHAJIBI).

MexnpeamMeTHbIEe CBSI3H

Peanu3amus MeXIpeIMETHBIX CBS3€H MpH M3y4YeHUH XUMHUHU B 9 Kjacce OCYIIECTBISIETCS depe3
WCIIOJIH30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM, TaK U MOHSATUHN, SIBJSIOMIUXCS CUCTEMHBIMH
JUTSL OTJICTIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE TIOHATHS: HAYYHBIN aKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHATTN3, CUHTE3,
KinaccuuKalus, NepUOANYHOCTh, HAONIOJIEHUE, DKCIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHHE, MOJETb,
SIBJICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOJIOTHUSI, MATEPUAIIBI.

dusnka: Matepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIUI, U30TOIbI, PaIHOAKTUBHOCTD,
MOJIEKYJa, OJJEKTPUYECKUN 3apsii, MPOBOAHHUKH, TMONYIPOBOJHUKH, IUIIEKTPUKH, (HOTOIIEMEHT,
BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHHME BEIECTBA, Ta3, pacTBOpP, pPAaCTBOPUMOCTH,
KPUCTAJUTMYECKasT PEMIETKa, CIUIaBbl, (U3MYECKHE BEIUYHHBI, EIUHUIIBI H3MEPEHHUs, KOCMHYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/161, COJTHIIE.

buonorus: ¢orocunTe3, aApixaHue, Owochepa, HSKOCHUCTEMA, MHUHEPAIbHBIE YIO0OpEeHHS,
MHUKPO3JIEMEHTHI, MAKPO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

l'eorpadus: armocdepa, runpochepa, MUHEpalbl, TOPHbIE IMOPOAbI, MOJE3HbIE MCKOIIAEMBIE,

TOIUIMBO, BOJIHBIE PECYPCBHI.



Ilnanupyemsble pe3yJibTaThl 0CBOCHUSI Y1€OHOI'0 NpeaMeTa
JIn4HOCTHBIE pe3yIbTaThl

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS IPOTrPaMMbl OCHOBHOT'O 001IIero 00pa3oBaHus JOCTUTAIOTCS B
XoJie OOy4eHHs] XUMHH B €IMHCTBE Y4eOHONW M BOCHHUTATEIbHOW JEATEIHbHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMM  POCCUMCKUMH  COLMOKYJIBTYPHBIMH U J1yXOBHO-HPaBCTBEHHBIMHU II€HHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPaBUJIAMU ¥ HOPMaMH ITOBEICHUS M CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMU,
caMOpa3BUTHUSA U COLUATIM3ALUHN 00yUYatOIINXCA.

JIM4HOCTHBIE pe3yJbTaThl OTPaXKalOT FOTOBHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS CHUCTEMOM
MMO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMI U pACIIMPEHHUE OMbITA AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTu:

1)maTpuoOTHYECKOro BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KyJIbTYpHOMY, HCTOPUYECKOMY W HAy4YHOMY
HACJIEIUIO, TOHUMAHUS 3HAUYCHUsI XMMHYECKONH HAyKH B )KH3HU COBPEMEHHOTr0 O0IecTBa, COCOOHOCTH
BJAJIETh JIOCTOBEpHOW HWH(OpPMaNUell O TepeloBbIX [OCTH)KCHUSX W OTKPBITUSX MHPOBOW U
OTEYECTBCHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOicTBE MHpa U 00IIECTBa,

2)rpakIaHCKOro BOCIUTAHMSA

MPEACTABJICHUS O COLMAIBHBIX HOPMaX M MPAaBWIIAX MEXKIUYHOCTHBIX OTHOUIEHUH B KOJIJIEKTHUBE,
KOMMYHHUKATUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOW, Y4eOHO-HUCCIEA0BATEIbCKOM,
TBOPUYECKOH U IPYrUX BUAAX AESITEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HO COBMECTHOM AESTEIbHOCTHU NIPU
BBITIOJIHEHUH YYEOHBIX, IMO3HABATEIBHBIX 3a]a4, BBHIOJHEHUH XUMHUYECKUX HKCIEPUMEHTOB, CO3TaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS] K B3aUMOIIOHUMAHHIO W B3aMMOIIOMOIIM B Ipoliecce 3TOW y4eOHOM
JESTEIBHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IOBEIECHHUE M IIOCTYNKM CBOMX TOBApUIIEH C MO3ULMUU
HPAaBCTBEHHBIX U MIPABOBBIX HOPM € YUETOM OCO3HAHMS MOCJIEICTBUN OCTYIKOB,;

3)IeHHOCTH HAYYHOTO MO3HAHMSL

MHUPOBO33PEHUYECKUE TPEJCTABIECHUS O BELIECTBE M XUMHYECKOW PEAKIUH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKU M COCTABIIIOIINE OCHOBY JUIsl TIOHMMAHMS CYIITHOCTH HAay4HOU
KapTUHBl MHpA, NMpEACTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS IPUPOJIbI, B3aUMOCBS3SAX
YyeJoBeKa C IPUPOIHOU CPEIOH, O pOJIY XMMHUH B TO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HaBaTeIbHbIE MOTHBBI, HAIPABJIEHHBIE HA MTOJyYeHHE HOBBIX 3HAHUH MO0 XUMUH, HEOOXOAUMBIE
s OOBSICHEHUs HaONIONaeMbIX TPOLECCOB W SBJICHUHM, IO3HABaTeIbHOM, HH(POpPMAIMOHHOW U
YUTATEIbCKON KYyJIbTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSTEIbHOM pabOThl C YYEOHBIMU TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYIHBIMH TEXHUUYECKUMHU CPeICTBaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

UHTepeC K OOYYEeHHI0O U TIO3HAHUIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0o00pa3oBaHMIO, TPOEKTHOM M HCCIEIOBATEIbCKOM JIEATENIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS 00yUYeHUs B AaJbHEHIIEM;

4)(popMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HaHHE IIEHHOCTHU >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10pPOBBIO, YCTAHOBKHM Ha

3HOpOBLII>i 06pa3 JKM3HH, OCO3HAHHE MOCIEACTBUU H HCMIPUATHUEC BPCIAHBIX HNPHUBBIUCK (YHOTpe6JICHI/I}I



AJIKOT0JIsI, HAPKOTUKOB, KyPEHHSI), HEOOXOTUMOCTH COOJIIOICHHS TPAaBU O€30MACHOCTH IIPU OOpAIEHUH C
XUMHYECKUMH BEIIECTBAMU B OBITY U peaibHOU KU3HHU,

5)Tpy10BOr0 BOCHIUTAHUS :

MHTEpPEC K MPaKTUUECKOMY M3yUeHUI0 Ipodeccuil  Tpyia pa3InyHOro pojJa, YBaXeHHE K TPYy U
pe3ysibTaTaM TpPYAOBOH NIEATENbHOCTH, B TOM YHMCJI€ Ha OCHOBE NPHUMEHEHHUs MpPEIMETHBIX 3HAHUI 10
XUMHH, OCO3HAHHBIM BHIOOP WHAMBUAYAIBHONH TPACKTOPUU TMPOJIOJDKEHUS OO0pa3oBaHUs C yd4ETOM
JTUYHOCTHBIX UHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIEITHON
npodeccuoHaNbHOM NIeATENIBHOCTH U Pa3BUTUSL HEOOXOAMMBIX YMEHHI, TOTOBHOCTh aJalTHUPOBATHCS B
npodeccuoHanbHOM cpeje;

6)3K0JIOrHYecKOr0 BOCIIMTAHUSI

9KOJIOTUYECKH 1IEJIECO00Pa3HOE OTHOIICHHE K MPUPOJIE KaK UCTOYHHUKY >KU3HU Ha 3eMiie, OCHOBE
e CyllecTBOBaHMS, MOHMMAaHHUE IIEHHOCTH 3/J0pPOBOTO U Oe30macHOro obpasa >KHU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DM3MUECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHHME IIEHHOCTH
COONTFOICHHUST TIPAaBHJI OE301IaCHOTO MMOBEACHHUS TpH PabOTe C BEIISCTBAMHU, a TAKXKE B CHUTYaIUsAX,
YTPOKAIOMIUX 3I0POBBIO M KU3HU JTFOJICH;

CIIOCOOHOCTH TPHUMEHATH 3HAHUS, TMOJydYaeMble MPU H3YYCHUH XUMHUH, JUIS pPEUICHHs 3ajad,
CBSI3aHHBIX C OKpY)KaloIllled MPUPOJHOW CPEeNOH, IJi MOBBLIIMICHUS YPOBHS JKOJOTHYECKOW KYIBTYpHI,
OCO3HAHUS TTI00aTHHOTO XapaKTepa 3KOJOTHICCKUX IIPOOIJIEM B ITyTeH X PEHICHHS TOCPEICTBOM METOIOB
XUMHH, OKOJOTHYECKOIO  MBIIUICHUS, YMCHHS PYKOBOJACTBOBATHCSA WM B  IO3HABATCIIBHOM,
KOMMYHUKATUBHOMN U COLMAJIbHOW MPAKTHUKE.

MetanpeamMeTHblie pe3yJabTaThl

B cocraBe MeTampeaMETHBIX PE3yNbTAaTOB BBIACIAIOT 3HAYUMBIE s (OPMUPOBAHUA
MHUPOBO33pEHHUs OOIIeHAYYHbIE TOHATHS (3aKOH, TEOpHs, IPUHIIKII, THITOTE3a, (aKT, CHCTEMa, MPOoIece,
OKCIEPUMEHT M JIPYyroe.), KOTOPbIC HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M
MO3BOJISIFOT HAa OCHOBE 3HAHUW U3 DTUX MPEAMETOB (POPMHUPOBAThH MPEACTABICHUE O LIETOCTHON HAYUHOM
KapTHHE MHpa, W YHHUBEpCaJbHble Yy4eOHble JeicTBUs (MO3HABATENbHBIE, KOMMYHHUKATHBHBIE,
PETYJIATHBHBIC), KOTOpbIe oObOecrmeunBaoT (HOPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YUCOHOH JIeITEeThHOCTH.

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE el cTBUS

basoBble Jiornyeckue 1efcTBUSA:

YMEHHS HCIIOJIB30BaTh MPHEMBI JIOTHYSCKOTO MBIIIJICHHUS TP OCBOCHHWH 3HAHWM. PaCKpBIBAThH
CMBIC]T XUMHYECKUX TOHATHI (BBIACIATH MX XapaKTepHBIC MPHU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C
JAPYTUMH MOHATUSAMH ), HCIIOJIB30BATh OHATHS [Tl OOBSICHEHHSI OT/IENIbHBIX (DAKTOB U SIBJICHUH, BEIOUPATH
OCHOBaHUSI M KPUTEPUU [UIsl KIACCH(PUKAIUU XUMHYECKMX BEIIECTB M XUMHUYECKUX PEaAKITHi,
YCTaHABIIMBATh TPHYUHHO-CIICICTBEHHBIC CBS3M MEXIYy OOBCKTAMH H3Y4YCHHS, CTPOUTH JIOTHYSCKUE
paccyxaeHus (MHIyKTHBHBIE, I€yKTHBHbIC, 10 AaHAJIOTHH), I€IaTh BBIBOIBI M 3aKIIOUYCHHS;

yMEHHE TPUMEHATh B TpOIECCe TIMO3HAHUS TMOHATHA (MpEJAMETHbIE M MeTalpeMETHBIC),

CUMBOJIMYCCKHUEC (3HaKOBBIC) MOJCIIN, UCTIOJIb3YCMBIC B XUMUH, Hp606pa30BBIBaTL IIHAPOKO IMMPUMCHSACMBIC



B XMMHH MOJICJIbHBIC TPESICTABICHUS — XMMUYECKUI 3HaK (CHMBOJI 3JIEMEHTA), XUMUYecKas Gopmysa u
YpaBHCHHE XWMHUYECKOW pEaKIUh — MPU PEIICHUH yueOHO-TIO3HABATENbHBIX 3a1ad, C y4ETOM JTHX
MOJIETBHBIX TMPEACTABICHUN BBISBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKK H3Y4YaeMbIX
O0OBEKTOB — XHMHUYECKHUX BEHIECTB W XUMHYECKUX pEaKIHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEACTBEHHBIE CBSA3U U POTUBOPEUHNS B U3y4AEMbIX IIPOLIECCAX U SIBJICHUSX.

basoBble ucciienoBare/bCKie 1eHCTBUSA !

YMEHHE HCIOJIb30BATh MOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSA, a TAKKE B
KauecTBE OCHOBBI JIJIs1 JOPMHUPOBAHUS TUIIOTE3BI IO POBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CYXKICHMUIA;

npuoOpeTeHue OmbITa MO0 IUIAHUPOBAHMIO, OPraHU3allMd W MNPOBEACHUIO YYEHHYECKHX
SKCIIEPUMEHTOB, YMEHHE HAOJIOAAaTh 3a XOJOM IIPOllecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €0
pe3ynbTar, GopMyIHpoBaTh 0000IIEHHUS U BHIBOIBI IO PE3yIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUS,
COCTaBJIATh OTYET O MPOJIeTaHHON padoTe.

Pa6ora ¢ undgopmanmei:

YMEHHE BBIOMPATh, aHATU3UPOBATh U HHTEPIIPETHPOBATh HH(POPMAIIHIO PA3TUIHBIX BHIOB U GOpM
MPEJCTABICHHUS, MOJIyYaeMyI0 U3 Pa3HbIX MCTOYHMKOB (HAydHO-TIOMYJIIPHAS JIMTEpATypa XUMHUYECKOTO
COZIEpKaHMUs, CIIPABOYHbBIC MOCOOMs, pecypchl MHTepHETa), KPUTHYECKH OIICHUBATh MPOTHBOPCUYMBYIO U
HEJO0CTOBEPHYIO HH(POPMAIHUIO;

YMEHHE TPHUMEHSATHh PA3JIMYHBICE METOABI M 3ampoChl MPU IMOUCKE W oTOope HMHpOpMamuu u
COOTBETCTBYIOIIMX J@HHBIX, HEOOXOIUMBIX [IJIsl BBIMOJHEHUS YYEOHBIX W TIO3HABATENBHBIX 3ajad
ONpeAeNEHHOr0 THUIA, TNPUOOPETCHHE OmbiTa B O0JACTH  UCIOJIB30BaHUS WH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOTUM, OBJIAJIEHUE KYyJIbTYpOH aKTUBHOIO HCIIOJIb30BAHUSA PA3IUMYHbBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BHIOMpATh ONTUMANBHYIO (hOopMy mpeacTaBieHUs WHDOpPMALUU H
WJUTFOCTPUPOBATH PEIIacMbI€ 3a/1a4l HECIIOKHBIMU CXEMaMH, TMarpaMMamMu, ApyruMu GopMaMu rpapuku
A UX KOMOHHAIIUSIMHU;

yYMEHHE UCTIOIh30BaTh U aHAJTM3UPOBATH B MPOIECCe yUeOHOU 1 UCCIEA0BATEIbCKOM JesITeIbHOCTH
nH(OPMAIIMI0O O BIUSHUU TPOMBIIUIEHHOCTH, CEIhCKOTO XO3SHCTBA M TPAHCIOPTAa HA COCTOSHHUE
OKpY>Karolle NPUPOTHON CPEBI.

KoMMyHHKaTHUBHBIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

yMEHHUsI 3a/1aBaTh BOMPOCHI (B X0/1¢ Auaiora u (MJIn) TUCKYCCHH) IO CYIIECTBY 00CYKIaeMOii TEMBI,
(bopMyIHUpOBaTh CBOM MPEIOKEHHSI OTHOCUTEIHHO BBHIMOTHEHUS MIPEAT0KEHHOM 3a/1a4H;

YMEHUSI MNPEACTAaBISATh MOJYYEHHBIE PE3yJIbTaThl MO3HABATEIIBHON JEATEIBHOCTH B YCTHBIX M
MUCHbMEHHBIX TEKCTaX; JAENaTh MPE3EHTALMI0 PE3yJbTATOB BBINOJIHEHUS XHUMHUYECKOTO SKCIEPUMEHTa
(-mabopaTopHOTO OTBITA, JIAOOPATOPHOU PAOOTHI IO UCCIICOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

yMEHHsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATEILHON H
HCCTIEIOBATENIbCKON ACSITENIPHOCTA MPU PENICHUH BO3HHUKAIOIMUX MPOOJeM Ha OCHOBE y4d€Ta OOIIMX
HHTEPECOB W COracoBaHMs mO3uimii (00CYKIeHHs, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBI»,
KOOpAMHALIMS COBMECTHBIX JCHCTBUM, OIPEICICHHE KPUTEPUEB IO OLEHKE KAayeCTBa BBINOJHEHHOMN

paboTHI U APYyTHE).



PeryasiTuBHbIe YyHHBepcaJibHble yUeOHbIe 1eCTBHS:

YMEHUE CaMOCTOSITEIbHO ONpENeNsTh LETu JACSITeNbHOCTH, IUJIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJHMPOBATh M TPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO IESATENBLHOCTH, BBIOMpATh Hambojee
s¢dekTrBHBIE CIOCOOBI pelIeHNs yYeOHBIX U MO3HABATENIBHBIX 33]1a4, CAMOCTOSITENIbHO COCTABIISATH WUIIH
KOPPEKTUPOBATh MPEUIOKEHHBIN alrOpUTM AEHCTBUN MPU BBINOJHEHUU 33JaHUN ¢ YYETOM MOJYyYECHHUS
HOBBIX 3HAHHI 00 M3y4aeMbIX 00bEKTAaX — BEIIECTBAX U PEAKIUAX, OLICHUBATH COOTBETCTBHE MIOTyUYEHHOTO
pe3yJibTaTa 3asBJICHHOM LIEJIM, YMEHHE HCIOJIb30BAaTh M aHAJIU3UPOBATh KOHTEKCTHI, MpEIaracMble B
YCJIOBHUH 3aJJaHUM.

IIpenmeTHbIe pe3yJIbTaThl

B cocTaBe nmpeMETHBIX Pe3yJIbTATOB 110 OCBOSHUIO 0053aTEILHOTO COACPKAHMSI, YCTAHOBICHHOTO
JTaHHOU (enepanbHON paboueil mporpaMMon, BBIIEISIIOT: OCBOSHHBIC 00yUYaIOIUMUCS HAYYHBIC 3HAHUS,
YMEHHS U CIOCOObI IeUCTBUH, crieluprueckue JUisl IpeIMeTHON 00aacTu « XUMUS», BUIbI 1€ATEIbHOCTH
M0 TOJYYEHUI0 HOBOTO 3HAHMSI, €r0 MHTEPHpETaluy, MpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3INYHBIX
Y4eOHBIX M HOBBIX CUTYAIIHSX.

8- kaace

K koniy oOyuenus B 8 kiacce npeMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTH Y 00yUaIOIIUXCSI YMEHHI:

. pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHMX IOHSATHUW: aToM, MOJIEKYJa, XUMHUYECKHI

3JIEMEHT, TMPOCTOE BEIIECTBO, CIOXKHOE BEIICCTBO, CMeCh (OMHOPOJHAS W HEOMAHOPOJIHAsN),

BAJIEHTHOCTb, OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJSIpHAsl Macca, KOJWYECTBO BEILECTBA, MOJIb,

MOJIIpHAasl Macca, MaccoBasi JOJsSI XMMHUYECKOro 3JIeMEHTa B COCIUHEHHH, MOIJSAPHBIA O0BEM,

OKCHUJl, KHCIIOTa, OCHOBAaHUE, COJIb, 3JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKas

peakmus, KiaccuuKanus peakiui: peakiuu COCAMHEHUS, PEaKIMH Pa3I0KEHUS, pPEeaKIuu

3aMEIICHHs], peakIluu 0OMEeHa, PK30- U YHIOTEPMUUYECKUE PEAKINH, TeTUIOBOM (P (EeKT peakiluu,

SJIpO aToMa, SJEKTPOHHBINA CIIOW aToMma, aTOMHas OpOHMTallb, PauyC aToMa, XUMUYECKasi CBA3b,

MOJISIPHAsE M HENOJIApHAas KOBAJIEHTHAs CBA3b, MOHHAs CBSI3b, WOH, KAaTHOH, aHUOH, PAacTBOp,

MaccoBas JI0JIs BelecTBa (POICHTHAS KOHIIEHTPAIIHs) B paCTBOPE;

. WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMMOHATUN U TPUMEHSTh 3TU TOHSTHS

MIpU ONKMCAHUM BEIIECTB U UX MPEBPALICHUM;

. MCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJISi COCTaBJIeHUs (pOPMYIT BEIIECTB U ypaBHEHUN

XUMHYECKUX PEAKIUN;

. OTIPENIEATh BaJEHTHOCTh aTOMOB JJEMEHTOB B OWHApPHBIX COCIMHECHHSX, CTEICHb

OKUCJICHUS DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, MPUHAIICKHOCTH BEIIECTB K OMPEACIEHHOMY

KJIacCy COCIUHEHHMH 1O (opMysiaM, BHJ XUMHUYSCKOW CBS3UW (KOBAJICHTHAas W WOHHAs) B

HEOPTraHUYECKUX COCTMHCHUSX;

. packpsiBaTh cMmbica [lepuonndeckoro 3akona J[. M. MengeneeBa: Qe€MOHCTpUPOBATH

ITIOHUMAHHEC HCpHOI{H‘-ICCKOﬁ 3aBHCHMOCTH CBOMCTB XMMHUUYECKHX 3JIEMEHTOB OT MX MOJO0XKECHHUS B



Ileproanueckoit cucreme, 3aKOHOB COXPAaHEHMsI MAcChl BEILECTB, TOCTOSHCTBA COCTaBa, aTOMHO-

MOJIEKYJISIPHOTO YUEHHs, 3aKOHa ABOrazipo;

. OIMCHIBATh U XapaKTEpU30BaTh TaOINYHYIO popmy [leproanyeckoit cuCTEMBI XUMHUECKUX

AJIEMEHTOB: pa3iMyaTh MOHITUS «riaBHas noarpynna (A-rpymmna)» u «modoynas noarpymma (b-

IPYIIIa)», Majible H OOJBIINE IEPUOIBI, COOTHOCUTH 0003HAUCHUS, KOTOPBIC HMEIOTCS B TaOJIHIIE

«Ilepuognueckas cucremMa xumuueckux diemeHToB . WM. MeHnngeneeBay ¢ 4YHCIOBBIMHU

XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHX dJIEMEHTOB (COCTaB U 3apsi sipa, 001Iee Yucio

ANIEKTPOHOB U PACHpPEICIICHUE UX 110 AIEKTPOHHBIM CII0SIM);

. KJ1accu(UIUPOBaTh XUMHUYECKUE 3JIEMEHThl, HEOPraHMYECKUE BEIECTBA, XUMHUYECKHUE

peakuuu (10 YUCITy ¥ COCTaBY YYaCTBYIOIIUX B PEaKIMU BEIIECTB, [0 TEIIOBOMY 3P EKTY);

. XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XHMHUYECKHE CBONCTBA BELICCTB Pa3IUYHBIX

KJIACCOB, IMOATBEPKJas OMNMCAHHME IIPUMEpPAaMHU MOJEKYJSIPHBIX YPaBHEHHH COOTBETCTBYIOIIUX

XUMHYECKHUX PEaKIIHH;

. IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,

BO3MO>XHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPALLEHUI B pa3IMYHbIX YCIOBUSX;

. BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0 M MOJISIPHYKO MacChl BELIECTB, MAaCCOBYIO

JI0JIF0 XUMUYECKOT0 3JIEMEHTa M0 (OopMyJie COeIMHEHNs, MAaCCOBYIO JOJIIO BEIECTBA B PacCTBOPE,

IIPOBOAMTH Pacu€Thl 10 YPaBHEHUIO XUMHUYECKOM peakiuu,;

. IIPUMEHATh OCHOBHBIC OIIEPAllMM MBICIIUTEIIBHON JEATEIbHOCTH — aHAJIW3 W CHHTE3,

CpaBHEHHE, OO0OOIIEHHE, CHUCTEMaTH3alMio, KJIacCH(UKAaUWio, BBIABICHHE MPUYHMHHO-

CIIEACTBEHHBIX CBA3ECH — JUIsl N3Y4YEHHUs CBOMCTB BELIECTB U XMMUYECKUX PEAKLIUH, €CTECTBEHHO-

Hay4yHbIE METOJbl TO3HAHUSA — HAOIIOAEHUE, H3MEPEHUE, MOJEIUPOBAHUE, HKCIHEPUMEHT

(peanbHBIN ¥ MBICIICHHBIH);

. cleoBaTh  MpaBUjaM  IOJb30BaHUS  XUMHYECKOM TmoCcyAod U JabOpaTOpHBIM

000pyI0BaHUEM, a TaK)Ke MpaBUJIaM OOpAIEHUs C BEIIECTBAMH B COOTBETCTBUU C UHCTPYKIMSAMHU

[0 BBINOJHEHUIO JA0OPAaTOPHBIX XMMHUYECKHX OIBITOB MO TOJYYEHHI0 U COOMpaHMIO

ra3000pa3HbIX BellecTB (BOJOPO/a M KHUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C OIMpPEACIEHHON

MacCOBOM JIOJIEM PACTBOPEHHOIO BEUIECTBA, IUIAHUPOBaTb M IMPOBOAUTH XUMHUYECKHE

9KCIIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB WIEJIOYEH M KHUCIOT C MOMOIIBI HWHAUKATOPOB

(makmyc, deHoadTanerH, METUIIOPAHK U APYTHUE).

9-# kaace

K xoniy oOyuenus B 9 kiacce mpeIMeTHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh
c(OPMHUPOBAHHOCTH Y O0YYAIOIIUXCS YMEHUH!

. pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKMX TIOHATHUN: XMMHWUYECKUH D3JIEMEHT, aTOM,

MOJIEKYJIa, HOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, BAJIEHTHOCTH,

JJEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKas pPeaklus, XHUMHUYECKas CBs3b,

TETI0BOM 3((EKT peakuuu, MOJb, MOJSIPHBIH 00BEM, pacTBOP, 3JIEKTPOIUTHI, HEITEKTPOIHUTHI,

QJICKTPOJIUTHUYCCKAA Aucconranusd, pCakKuuhn HWOHHOI'O 06MeHa, KaTaJIn3aTop, XHUMHYCCKOC



paBHOBecHe, 00paTUMbIE U HEOOpaTHUMbIE PeaKIIMU, OKHCIUTEIbHO-BOCCTAHOBUTENIbHbIE PEaKInH,
OKHUCIIUTEh, BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJICHHE, aJUIOTPONUsi, aM(OTEPHOCTH,
XMUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, META/UTMUCCKas), KPHCTAIMUECKas pemeéTka,
KOppO3Usl METAJJIOB, CIUIABbl, CKOPOCTh XHWMHUYECKOW pEAKUUHU, NPEAeIbHO JOIMYCTUMAst
konueHntpauus [1/IK Bemectna;

. WUTIOCTPUPOBATH B3AMMOCBA3b OCHOBHBIX XUMUYECKUX IMOHITUN U TPUMEHS T 3TH TOHSATHS
[IpY OINMCAHUU BELIECTB U UX MPEBPALLCHUN;

. HCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJISl COCTaBJICHUs (pOPMYJI BEIIECTB U ypaBHEHUN
XUMHUYECKUX PEAKLIUN;

. ONPEACIISITh BAJEHTHOCTh U CTEIEHb OKHUCICHUS XMMHYECKUX DJIEMEHTOB B COCIMHEHUSIX
Pa3IM4YHOrO COCTaBa, NPHUHAJIEHKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCYy COCAMHEHUH IO
dbopmyniam, BUI XUMHUYCCKON CBs3U (KOBaJICHTHAsI, HMOHHAS, METAJUINYECKAs) B HEOPTaHHMUCCKHUX
COCMHEHUSX, 3apsi/l MOHA MO0 XUMHUYecKkoi ¢GopMylie, XapakTep cpeabl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COCAUHEHUM, TUI KPUCTALINYECKON PEIIETKH KOHKPETHOTO BEILIECTBA,;

. packpsiBaTh cMbIch lepuoauueckoro 3akona Jl. 1. MenneneeBa u J€EMOHCTPUPOBATh €0
MOHMMAaHME. OIUCHIBATh M XapakTepu3oBaTh TaOnanuHyio (opmy Ilepumomudeckoii cucTeMsl
XUMHUYECKHX 3JIEMEHTOB. Pa3iMuaTh MOHITHS «IJIaBHas moAarpymma (A-rpymmna)» U «nobovHas
noarpymmna (b-rpymmna)», Maibie ¥ OOJNBIIME MEPUOJbI, COOTHOCHTH O003HAYCHHS, KOTOPBIC
HMEIOTCSI B TEPHOJUYECKON TaOIMIE, C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XHUMHAYECKHX 3JICMEHTOB (COCTaB U 3apsi/ 1/1pa, 00IIee YKCII0 IEKTPOHOB U PaCIpeICICHUE UX T10
AIIEKTPOHHBIM CJIOSIM), OOBSCHSTh OOIIHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JIEMEHTOB M X
COCAMHEHMH B IIpeeax MajblX IIEPUOAOB U ITIaBHBIX NOATPYIII C YYETOM CTPOCHUS UX aTOMOB;
. KJIaCCU(PUIIUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XWMHUUYECKHE
peakiuu (10 YHUCITy M COCTABY YYaCTBYIONIMX B PEAKIIMU BEIIECTB, MO TEIUIOBoMY 3(ddekTy, mo
MU3MCHEHHIO CTETEHEH OKHUCIICHHSI XMMHUYECKUX 3JIEMEHTOB);

. XapaKkTepru30BaTh (OMUCHIBATH) OOIIUE U CrEIH(PUISCKHE XUMUUECKHE CBOMCTBA MPOCTHIX
U CJIOXHBIX BELIECTB, MOATBEPKAAsl ONHCAHUE MPUMEPAMU MOJIEKYJIAPHBIX U HOHHBIX YPAaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUH;

. COCTaBJIATh YPABHEHMS JJIEKTPOJIUTUYECKOM IUCCOLMALMU KHUCIOT, IIEJIOYEH U COJIEH,
MOJIHBIE W COKpAalI€HHbIE YpaBHEHUS pEaKIuii HOHHOrO oOOMEeHa, YpaBHEHHS peakIuii,
MOJTBEPKIAIONIUX CYIIECTBOBAHUE T'E€HETHYECKOW CBSA3M MEXKIY BEIIECTBAMHU Pa3JIMYHBIX
KJIACCOB,

. pacKpbIBaTh CYIIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKUUWA IOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca STUX PEaKIui;

. MPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTH

IMPOTCKAHUSA XUMHUYCCKUX HpeBpaIHCHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX,



. BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO
JIOJTI0 XUMUYECKOTO AJIEMEHTA M0 (GOpMyJIe COeTMHEHHS, MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE,
IIPOBOJUTH PACYETHI 10 YPABHEHUIO XMMUYECKON peaKIuy;

. coOyogaTh  NIpaBWia  IOJIB30BAaHUS  XMMHUYECKOH mocynol H  J1abopaTopHBIM
000pyI0BaHUEM, a TaK)Ke IMpaBUiia 0OpalleH!Us ¢ BELECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHUYECKHX OIBITOB IO TOJYYECHHIO U COOMPAHMIO
ra3000pa3HbIX BeliecTB (aMMHUaKa M yIrieKUCIOro rasa);

. IIPOBOAMTH PEAKLHH, MOATBEP)KIAIOIIUE KAaYECTBEHHBIM COCTAaB Pa3JIMYHBIX BEIIECTB!
pacro3HaBaTh OIBITHBIM IIyTEM XJIOpUA-, OpoMuAa-, MOAUA-, KapOoHaT-, (ocdar-, cuIMKat-,
cynbdar-, THIAPOKCUA-NOHBI, KATHOHBI AMMOHHS 1 MOHBI U3yUYEHHBIX METAJIOB, IIPUCYTCTBYIOLIHE
B BOJHBIX paCTBOpaxX HEOPraHMYECKHUX BEIIECTB;

. IIPUMEHATh OCHOBHBIE OIICPALlMM MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 WU CHUHTES,
CpaBHEHME, 0000IIeHHEe, CUCTEMATH3alMIO, BBIBICHUE MPUUYUHHO-CIEICTBEHHBIX CBSI3€H — JUIs
M3Y4YEeHMs CBOWCTB BELIECTB U XMMHUECKUX PEAKIINI, €CTEeCTBEHHO-HAYyUHbIE METO/bI TO3HAHUS —

HaOJII0/ICHNE, U3MEPEHHE, MOJICIIMPOBAHUE, IKCIIEPUMEHT (peasbHbIH U MBICIICHHBIH).



TemaTnuyeckoe NJIAHUPOBaHUE

8- kiacc
HauMeHoOBaAHMe KoanuecTBo yacoB
Ne
pa3aesioB U TeM KonTtposibnbie | [IpakTuueckue DuekTponHbie (G poBbIe) 00pa3oBaTeIbHbIE PeCyPChI
n/n B
cero
porpamMmbal padoThI padoThI

Paznen 1. HepBOHa‘la.ﬂbHLIe XUMHUYECCKHUEC ITOHATHUSA

Xumus — BaxkHas 00J1acThb

11 €CTECTBO3HAHUS u . 5 bubnnoreka ®I'MC «Mosi mkona» — lesson.academy-content.myschool.edu.ru/
" | npaxTHueckoit 04/08
NS TeIbHOCTH YeJIOBEKa
BemecTBa 1 XuMu4deckue
1.2 15 1 1 Xumus, 8 kitacc, DI'AOY AI10 «Akanemuss Munnpocsemienust Poccumny
peakuuu
Hroro no paszneny 20

Paznen 2. Baxkneiimue npeacr

ABUTEC/IH HECOPraHUIECCKUX BEIIECTB

5 Bo3znyx. Kucnopon. 6 DneKTpoHHBIA 00pazoBaTenbHbIN pecype «Jlomamnue 3amanus. OcHOBHOE oOliee
1

ITonsarme 00 oxkcumax obpaszoBanue. Xumus», 8-9 knace, AO UznatensctBo «IIpocBemenuey

Bomopon. Ilomatue o
2.2 8 1 Tpenaxep «O6mnako 3Haumi». Xumus. 8 kiacc, OO0 «Puzukon JIabd

KHCJI0Tax U COJIAX.




https://yandex.ru/tutor/subject/tag/problems/?ege number id=605&taqg id=19

Bona. PacTtBopBHI.
23 5 TpeHa>Kép JJIS peH_IeHI/I}I 3aJad, C HCIIOJIb30BAHHUCM IIOHATHA MaACCOBasd JOJIA
HOH}ITI/IC 06 OCHOBAHMUMAIX.
PacTBOPEHHOTO BEILIECTBA.
https://resh.edu.ru/subject/lesson/2445/ Oxcunsl.
OCHOBHBIG KJ1aCChbIl .
https://resh.edu.ru/subject/lesson/2443/ OcHoBanwus.
2.4 | HEeopraHWYECKUX 11 ]
https://resh.edu.ru/subject/lesson/3120/ KucnoTsl.
COE€IUHEHUN _
https://resh.edu.ru/subject/lesson/2054/ Conu.
Htoro no pazneny 30

Paznen 3. Hepuounqecmn?i 3aKOH H Hepno;mqecmm CUCTEMA XUMHUYECCKHUX IJIEMCHTOB JIH MenaeneeBa. CTpoeHHe aToMOB. XUMHYeCKasl CBA3b.

OKHCANTENbHO-BOCCTAHOBHUTEIbHbIE pe€aKkIuu

3.1

[lepuonuueckuil 3aKOH U
[Iepnonnueckas cucrema
XHUMHUYECKUX DJIEMEHTOB
J.N. Menneneena.

CrpoeHue aToOMOB.

https://resh.edu.ru/subject/lesson/2053/ Tlepuoanueckwuii 3akon J[.1. Meneneena.

3.2

XuMuueckas CBS3b.
OKHUCIIUTENBLHO-
BOCCTAHOBUTEIHHBIE

pEaKIvH.

https://chemege.ru/materials/ovr/ OBP.

Hroro no pazaeny

15



https://yandex.ru/tutor/subject/tag/problems/?ege_number_id=605&tag_id=19
https://resh.edu.ru/subject/lesson/2445/
https://resh.edu.ru/subject/lesson/2443/
https://resh.edu.ru/subject/lesson/3120/
https://resh.edu.ru/subject/lesson/2054/
https://resh.edu.ru/subject/lesson/2053/
https://chemege.ru/materials/ovr/

https://uchitelya.com/himiya/139369-vhodnoy-kontrol-povtorenie-kursa-himii-8-
[ToBTOpEHME 3 ]

Klass-s-otvetami.html. Tect «IloBTOpEeHHE MpOrpaMMBbl 8 Kitacca.
OBIIEE KOJIMYECTBO 68 4 6
YACOB I10 ITPOI'PAMME

9-ii k1ace
HanMeHOBAHME Kosun4vecTBo 4acoB
Ne
) pa3aesioB U TeM Kontpobhbie | [IpakTuueckue DaexkTponHbie (HMppoBbIe) 00pa3oBaTe/ibHbIE PECYPChI
wn Bcero
NporpamMmel padoThI padoThI

Pa3nes 1. BemecTBO M1 XMMHYecKHe peaKkuu

IToBTOpEHME

u

yriyOjaeHue 3HaHWH

1.1 5 1 bubnnorexa ®T'UC «Mos mikonay — lesson.academy-content.myschool.edu.ru/04/09
OCHOBHBIX pa3/IeJoB
Kypca 8 kinacca
OCHOBHEBIE
3aKOHOMEPHOCTHU
1.2 4 Xumus, 9 kimace, DIAOY A0 «Akanemuss Munnpocsemienus Poccumy
XUMHNYCCKUX
peakuu
3 DIEKTPOIUTHYECKAS o DneKTpoHHBI o00pa3zoBaTenbHbIl pecypc «Jlomamane 3amanusi. OcHOBHOe 00Iee
1. 1 1
JCCOIMAIHSL. oOpa3zoBanue. Xumus», 8-9 kiacc, AO NUznatensctBo «IIpocBemenuey



https://uchitelya.com/himiya/139369-vhodnoy-kontrol-povtorenie-kursa-himii-8-klass-s-otvetami.html
https://uchitelya.com/himiya/139369-vhodnoy-kontrol-povtorenie-kursa-himii-8-klass-s-otvetami.html

XUMHYECKHE

peakuuu B pacTBOpax

Hroro no pazneny 17

Pa3znea 2. Hemera/iibl M UX COeIMHEHUS

Oomas

XapaKTepUCTHKA
2.1 | XuMHUYECKUX 4 1 Tpenaxep «Obnako 3HaHUNY». Xumus. 9 kimace, OO0 «DPuznkoH JIad
sanemenTtoB  VIIA-

rpynmsl. ['agoreHsl

Obmas
XapaKTEePUCTHUKA

» XUMHAYECKUX 6 https://resh.edu.ru/subject/lesson/2434/ Cepa. CepoBogopo. Cyabbuibl.
JJIEMEHTOB VIA- https://resh.edu.ru/subject/lesson/2077/ CepHast kucioTa U €€ aHTUAPHUI.

rpynnsl. Cepa u ee

COCIUHCHUA

O61mmas
XapaKTePUCTHKA
XUMHYECKUX

https://resh.edu.ru/subject/lesson/2078/ A30T u ero coeqIUHEHUS.
2.3 | pJieMEHTOB VA-|7 1

https://resh.edu.ru/subject/lesson/2073/ ®ochop u ero coeauHeHUS.

TPYIIIBI. A3or,

dochop u ux

COCIMHCHUA



https://resh.edu.ru/subject/lesson/2434/
https://resh.edu.ru/subject/lesson/2077/
https://resh.edu.ru/subject/lesson/2078/
https://resh.edu.ru/subject/lesson/2073/

2.4

O61mas
XapaKTEepHUCTHKA
XUMHUYECKUX
3JIEMEHTOB IVA-
IpyHIBL. YTIEPOL H
KpPEMHUI u ux

COCIUHECHUA

https://resh.edu.ru/subject/lesson/2072/ Yraepon.

https://resh.edu.ru/subject/lesson/2069/ Kpemumuii.

Hroro no pazneny

25

Pa3znea 3. Merajibl M MX COCIUHEHHUA

Oo6mue CBOICTBA )

3.1 4 https://resh.edu.ru/subject/lesson/3493/ O6imas xapakTepuCcTUKa METAJLIOB.
METAaJLIOB
Baxneiimme https://resh.edu.ru/subject/lesson/1602/ I1lero4nble METAIUIEL.

3.2 |metammer  u ux |16 https://resh.edu.ru/subject/lesson/3124/ 11leno4Ho-3eMeNbHBIE METAIIIBI.
COCTMHEHUS

Hroro mo pazneny 20

Pa3nen 4. Xumus u oKpy:Kawuias cpeaa

BemectBa u ) ) ] )
https://www.obrprostranstvo.ru/testing/uchitelyam/osnovy ekologicheskoy gramotnosti/
4.1 | marepuainbl B XKU3HU |3
Tect «OCHOBBI KOJIOTUYECKON TPAMOTHOCTH.
YyeloBeKa
Htoro o pazneny 3



https://resh.edu.ru/subject/lesson/2072/
https://resh.edu.ru/subject/lesson/2069/
https://resh.edu.ru/subject/lesson/3493/
https://resh.edu.ru/subject/lesson/1602/
https://resh.edu.ru/subject/lesson/3124/
https://www.obrprostranstvo.ru/testing/uchitelyam/osnovy_ekologicheskoy_gramotnosti/

https://nsportal.ru/shkola/khimiya/library/2018/05/22/mnogovariantnye-tematicheskie-

[ToBTOpEHME 3 o

testy-po-razdelu-povtorenie-i. Tect «IloBTopeHHe porpaMmsl 9 Kiraccay.
OBUIEE KOJIMYECTBO
YACOB I10 | 68

I[TPOI'PAMME



https://nsportal.ru/shkola/khimiya/library/2018/05/22/mnogovariantnye-tematicheskie-testy-po-razdelu-povtorenie-i
https://nsportal.ru/shkola/khimiya/library/2018/05/22/mnogovariantnye-tematicheskie-testy-po-razdelu-povtorenie-i

