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IHOACHUTEJIBHASA 3AIINCKA

Pa6ouas nporpamma npeamera Xumus 8-9 kiacca pazpaboTaHa Ha OCHOBE

- HOPMAMUBHBIX OOKYMEHMO8.

1. ®enepanbhoro 3akoHa «O06 oOpazoBanuu B Poccuiickoii @eneparum» ot 29.12.2012 1. Ne273-D3

2. ®enepanbHOTO rocy1apcTBEHHOro oopazoBarenbHoro crangapra OOO (npuxaz Munnpoceewenus
Poccuu Ne 287 om 31.05.20212)

3. Ilpukaza Munnpocsemenuss Poccun ot 18.07.2022 Ne 568 «O BHeCeHHMH M3MEHEHUU B (helepaibHbIN
rocy/1IapCTBEHHbIN 00pa3oBaTeIbHBINA CTAHAPT OCHOBHOT'O 001Ero 00pa3oBaHus, YTBEPKICHHBIN MPUKA30M
MunuctepcTBa oopazoBanus U Hayku Poccuiickort @enepamuu ot 31.05.20211. No 287»;

4, denepanpHON paboueil mporpaMMbl o XuMuu A 8-9 kiacca 1mo HoBeIM 00HOBIEHHBIM PI'OC OOO0.
Mocksa. 2022 rog.

5. OcHOBHOH 00pa3oBaTeNbHON MPOTPAaMMBI OCHOBHOTO OOIIEro 0O0pa3oBaHUS MYHHUIUIIATBHOTO
OFO/DKETHOTO 001Ie00pa3oBaTeILHOTO yUpexacHus banabaHOBCKON OCHOBHOW 001e00pa3oBaTelbHOM
rkosbl Nel3

6. Ycraa MBOY BOOII Nel3

7.YuebOnoro miana MbOY BOOII Nel3 na 2023-2024 yueGHblii ro.

8. Kanennapnoro-yue6Horo rpaduka Ha 2023-2024 yuebHblii TOA

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJAMETA «XUMMUS»

[Iporpamma 1o XMMHuM Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa30BaHMsI COCTaBlIeHa HA OCHOBE TPEOOBAHMIA
K pe3ylnbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeilbHONW MPOrpaMMbl OCHOBHOTO 0O0Iero oOpa3oBaHMs,
npencrasieHHbx B ®I'OC 00O, a takke Ha ocHOBe (efepanbHON pabouelt MPorpaMMbl BOCIIUTAHUS U C
y‘-IéTOM KOHICIIIHUU IMPEIIogaBaHus yqe6H0r0 npeamera «XUMHUSI» B O6p330BaTeJ'II>HI>IX opraHu3anuvsax
Poccuiickoit ®enepanuu.

[IporpamMma mo xumuM Ja€T MpeacTaBIeHHE O IHeNsAX, o0meill cTpaTeruu o0y4eHUs, BOCIIUTAHUS U
pa3BUTHa OOydaroOlIUMXCsl CpPEACTBAMU Y4e€OHOrO MpEeAMETa, YCTAaHABIMBAEeT O0O0s3aTeIbHOE NPEIMETHOE
coJiep;KaHue, peycMaTpUBAET paclipe/ie]IeHUe ero 1o KjaccaM U CTPYKTYpHUpPOBaHUE MO pa3zesiaM U TeMaM
MporpaMMbl [0 XHWMHH, OINPEIEISET KOJWYECTBEHHBIE U KAYECTBEHHBIE XAPAKTEPUCTUKH COAEpPKaAHUS,
PEKOMEHIyEMYIO MOCIEI0BATEIbHOCTh U3YUEHHS] XUMUU C YUYETOM MEKMIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKHM y4eOHOTO Ipoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yJaronuXcs, ONpeaeiseT BO3MOXKHOCTH
npenMeTa JUlsl peain3aluy TpeOoBaHU K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOM MPOrpaMMbl
Ha YpOBHE OCHOBHOTO 00IIero oOpa3zoBaHHs, a Takke TpeOOBaHMM K pe3yiabTaraM OOy4YeHHsS XMMUU Ha
YpOBHE ILieNel H3ydeHUs NpeIMeTa U OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBbHOM J1EATENbHOCTH
00yJaromierocs 1Mo OCBOCHHUIO y4eOHOTO COJIepKaHUSI.

3HaHMEe XMMHU CIY’)KUT OCHOBOM i  (OpPMHUPOBAHHS MHPOBO33pEHUS 00ydarollerocs, ero
MPEJICTABICHH O MaTepuadbHOM EAWHCTBE MHUpPA, BAXHYIO pOJIb HWrPalOT (HOpMHUpPyEeMbIe XUMHEH
NPEJCTAaBICHNUS O B3aMMOIPEBPALICHUAX SHEPTrUM U 00 ABOJIOIMU BEIIECTB B MPUPOJE, O MYyTAX PELICHUS
JIO0ANBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS UYEJIOBEUYECTBA — CHIPHEBOM, SHEPIETHUECKOW, MUIICBON W
9KOJIOTMUYECKOM 0e301acHOCTH, MPoOIIeM 3paBOOXPaHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET pean3aliii BO3MOKHOCTEH JIJIsl CAaMOPa3BUTHUS U (DOPMUPOBAHUS KYIbTYPHI TUYHOCTH,
e€ o0mieit 1 GyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMHUPOBAHKE MBIIIJICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00yJaronuxcs, HaBbIKOB X
CaMOCTOSITENILHOM ~ y4eOHOUM  JESITeNbHOCTH, OJKCIEPUMEHTANBHBIX U HCCIEAOBATEIbCKUX YMCHHIA,
HEO0OXOTUMBIX KaK B IMOBCEIHEBHOM JKU3HM, TaK U B IPOGECCUOHATHLHON NeSITeLHOCTH;



3HaKOMHUT €O cleuu(pUKON HAaydHOTO MBILIUIEHHS, 3aKJIAAbIBAET OCHOBBI IIEJIOCTHOIO B3IVIsIa Ha
€IMHCTBO IPUPO/BI U YEIO0BEKA, SABISAETCA OTBETCTBEHHBIM TANIOM B (POPMHPOBAHUN €CTECTBEHHO--HAyYHOMN
IPaMOTHOCTH 00Y4arOLIHXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO--HAyYHBIM 3HAHHSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOIMUYECKOE 00pazoBaHue 00yUyaroIuXCsl.

JlaHHble HampaBiieHUs B OOy4eHMH XUMHUM OOecreuyuBaroTcs Creuu(uKoil conepxaHus ydeOHOro
IIpeIMeTa, KOTOPBIN SIBJSETCS MEJAarorMuecky aJanTHPOBAaHHBIM OTPaKEHHEM 0a30BOM HAayKM XMMHMM Ha
ONpeeIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 001IET0 00pa30BaHMsi OPHEHTUPOBAH Ha OCBOCHHE 00yJarOMMHUCS
CUCTEMBI IIEPBOHAYAJIBHBIX INOHATHH XMMHMHM, OCHOB HEOPraHMYECKONM XHMHHU U HEKOTOPBIX OTAEIbHBIX
3HAQYUMBIX IIOHATUN OPraHUYECKON XUMHUH.

CtpykTypa comepkaHusi IporpamMMbl 0 XUMHU c(popMUpOBaHa HA OCHOBE CUCTEMHOTO MOAX0/a K €€
n3ydyeHno. CopepaHue CKJIAJbIBAETCS U3 CUCTEMBI IOHATUH O XMMHYECKOM 3JIEMEHTE M BEUIECTBE U
CHCTEMbI MOHATUH O XMMHUYecKOH peakiuu. OGe 3TU CUCTEMBbI CTPYKTYPHO OPraHM30BaHbI 110 MPUHLUIY
[IOCJIEI0BATEIBHOIO Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUYECKUX MIPEICTABICHUM Pa3HOT0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnonnueckoro 3akona /[. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XMMMH;

— Y4YEHHSI O CTPOCHMM aTOMa U XMMHYECKOH CBS3U;

— MPECTABICHUH 00 AIIEKTPOIUTUIECKOHN TUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernuecknue 3HaHUSA pPaccCMaTPUBAIOTCS HA OCHOBE AMIMPUYECKU IOJYUYEHHBIX M OCMBICIEHHBIX
(akToB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OAHOTO YPOBHSA K JPYroMYy, BBIOJHSASA (QYHKIIMHU OOBACHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH IPAKTUYECKOIO IPUMEHEHHS M IIOJY4YCHHUs
M3Y4aeMbIX BEILECTB.

OcBoeHMEe MporpaMMbl MO XHMHUHU CHOCOOCTBYET (OPMUPOBAHUIO TMPEACTABICHUS O XUMHUYECKOU
COCTABJISIONIEN HAYy4YHOM KapTHHBI MUpPA B JIOTUKE €€ CHUCTEMHOH NPUPOJBI, IEHHOCTHOTO OTHOLIEHUS K
Hay4YHOMY 3HAHUIO M METOJaM I03HaHUs B Hayke. VM3ydeHne XMMUM IPOUCXOANUT C MIPUBJICUEHUEM 3HAHUN
U3 paHee U3y4eHHBIX y4eOHBIX npeaMeToB: «Okpysxkaromuil Mup», «buonorus. 5—7 knacee» u «®Pusuka. 7
KJIACC».

[Ipy M3ydyeHUH XUMHM MIPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHMUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON IEATEIBHOCTH 4YE€lIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOHM KyJbTYphl. 3a7adya y4eOHOTO NMpeAMETa COCTOUT B (JOPMUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUI
— BaXHEHMMX (aKTOB, MOHATHUN, 3aKOHOB M TEOPETUUYECKUX IIOJOKEHHUH, IOCTYMHBIX 0000IIeHUI
MHUPOBO33PEHUYECKOTO XapakTepa, sA3blka HAyKH, B MPUOOIIEHUWH K HAyYHBIM METOAAaM IO3HAaHUS IpH
M3YyYEHHUH BEIIECTB U XMMUYECKUX peakivii, B (OpMUPOBAHUM U Pa3BUTHU MO3HABATEIbHBIX YMEHUH U UX
MPUMEHEHUH B y4eOHO-TIO3HABATENIbHOM M yueOHO-MCCIIEe0BATENbCKON /1eATeIbHOCTH, OCBOCHUH IMPaBUII
0e30macHOTo OOpaIeHus C BEIIECTBAMHU B MOBCETHEBHOM JKU3HM.

HEJIU U 3AJAYA YYEBHOTI'O IPEJMETA «XUMUSA»

[Ipn w3yyeHMM XMMHUW Ha YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHHS Ba)KHOE 3HAYCHHE MPHUOOPETH
TaKHe IEeJH, KaK:

— (QopMuUpOBaHHWE WHTEIUIEKTYAIbHO PpPa3BUTOW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY NPUHATHIO PpEIICHUH, CIIOCOOHON ananTHpoBaThCs K OBICTPO
MEHSIFOIIUMCS YCITOBHSIM KH3HH,

— HaIpaBJICHHOCTh OOYUYEHHsI Ha CHCTEMATHYECKOE MPHUOOIIEHHE 00YyJarOIIUXCSI K CAMOCTOSTEIIEHOM
MO3HABaTEIbHOU ACATCIIbHOCTH, HAYYHBIM MCTOJAaM ITO3HAHUA, (I)OpMI/IpyIOIJ_II/IM MOTHUBAIIUIO U PA3BUTUC
CIIOCOOHOCTEH K XMMHUHU;

— obecrieueHne YCIOBHH, CITOCOOCTBYIONMIUX MPHOOPETEHUIO O0YUYaIOIIMMHUCS OTBITa Pa3HOOOpa3HOM
JESTeTbHOCTH, TO3HAHHMS W CaMOIIO3HAHHMS, KJIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTEHIIHI), WMEIOIINX
YHHUBEpCAJIbHOE 3HAUYCHUE IS PA3IMIHBIX BUIOB JIESATCILHOCTH;



— ¢dopmupoBaHue OO0IICH (YHKIIMOHATHPHON M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM YHCIE
YMEHUH OOBSICHITH M OLICHUBATh SIBJICHUS OKPY)KAIOIIETO MUPA, UCTIONB3Ys 3HAHUS H OITBIT, TOJTyICHHBIC TIPU
HU3YUCHUU XUMUU, IPUMCHATH UX IPHU PCUHICHUHN HpOGJ’IGM B HOBCGI[HGBHOﬁ KHU3HU U TPYI[OBOﬁ ACATCIIbHOCTH,

— (opmupoBanue y 00y4aOMUXCS TYMAaHUCTHYECKUX OTHOIIEHUH, TOHUMAaHUS IICHHOCTH XHMHYECKIX
3HAaHUH TSI BBIPAOOTKH DKOJIOTHYECKHU IeNIeCO00pPa3HOro MOBEJACHUS B OBITY U TPYAOBOW JCSATEIHHOCTH B
LEJISIX COXPAHEHUS CBOETO 3I0POBBS i OKPYKAIOLICH MPUPOTHON CPEJIbI,

— Pa3BUTHE MOTUBAIMH K O0YYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOCHHSI O0IIEYETIOBEUSCKHUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQIIIS U HAIIPABICHHOCTH
JTaTbHEHUIIETr0 00y4eHUsI.

MECTO YYEBHOI'O ITIPEAMETA»XUMMUS» B YYUEBHOM IIVIAHE:

YueOusiii an MBOY BOOII Nel3 oTBOAWT [utsi M3y4eHUs] XMMHHM Ha YPOBHE OCHOBHOTO OOIIETO
obOpazoBanus, 170 yacoB: B 8 kiacce — 102 yacos (3 4aca B Henenro), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).
B cootBercTBUU C rogoBbiM KaneHnapusiM rpadpukom MBOY BOOII Nel3 na 2023-2024 y4eGHBbIA roj
HAJIMYMEM BBIXOJHBIX W TMPa3AHUYHBIX THEH B ydeOHOM Toxmy (23.02.2024r., 08.03.2024r., 30.04.2024.,
01.05.2024r., 09.05.2024r1., 10.05.2024r.), pacnucanuem yueOHbIX 3aHsaTiHii MBOY BOOII Nel3 na 2023-
2024 y4eOHBIN TOA B YyCIOBUSX NSTHAHEBHON pabouell Heaenu, JaHHAS MporpaMMa OyleT BHIOJHEHA B
oobeme 101 yac 3a cuet oObenuHeHus: ypokoB Ne 6 u Ne7 B 8 kiacce u 67 yacoB 3a cueT 00bEAMHEHUS
ypokoB Ne 63 u Ne 64 B 9 xiacce.

COJEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

IIpenmer xumuu. Ponb XMMUU B KU3HU 4elloBeKa. XUMHs B CHUCTeMe HayK. Tena M BellecTBa.
du3nyecKue CBOMCTBA BEIECTB. ArperaTHOe COCTOsIHUE BelecTB. [[oHATHE 0 MeTOIaX TO3HAHUS B XUMHH.
UucTtsie BemecTBa u cMecu. CriocoOBI pa3sieNieHus: CMECceH.

ATOMBI M MOJEKYyJbl. XUMUYECKHE 3JIeMeHTbl. CHUMBOJIBI XHMUYECKUX 3J1€MEHTOB. [IpocTbie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas ¢popmyna. BageHTHOCTP aTOMOB XMMHUYECKUX 3JI€MEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeuiectB. OTHocutenbHas aromHass Macca. OTHOCUTeNbHash MOJEKyJspHas wmacca. MaccoBas 10
XUMHUYECKOT'0 3JIEMEHTA B COEMHEHHH.

KomnuectBo BemectBa. Moabs. MomsipHas Macca. B3auMocBs3p KOJIM4YECTBAa, Macchl M 4YHCIa
CTPYKTYPHBIX €TUHHII BemiecTBa. Pacuérel mo hopMynamMm XMMHUUECKUX COCAMHEHUH.

Ouznyeckue 1 XUMUYECKHUE SIBJICHUS. XUMHUECKas peakiys U e€ Mpu3HaKku. 3aKOH COXPaHEHHS MaCChl
BellecTB. XuMmuueckue ypaBHeHus. Kiaccuduxanuss XUMHYECKUX peakuHil (COeqUHEHMsI, pa3oKeHus,
3aMEIICHHS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYA0H, MpaBuiamMu paboTsl B Ja00paTopuu U npuémMamu oOpalieHus ¢
71a0b0paTOpHBIM 000PYJOBAaHUEM, U3yYEHHE U ONMUCaHUE (PU3MUECKUX CBOMCTB OOpa3llOB HEOPTaHWYECKUX
BEIIECTB, HA00/IeHne PU3NUecKUX (TJIaBJIeHUE BOCKA, TasHUE JIbJla, pACTUPAHUE caxapa B CTYIKE, KUTIEHUE
Y KOHJICHCAIUS BOJIbl) U XUMUYECKUX (TOPEHUE CBEYH, IPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMO/ICHCTBHE
Mela C KUCJIOTOM) sIBI€HUM, HAOMIOJEHHE U ONKMCAHWE IMPU3HAKOB IMPOTEKAHMS XMMHUYECKHUX pPEaKIuil
(paznosxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapus, pa3iokKeHHe THAPOKCUAA METU
(1) mpu HarpeBanum, B3auMoieiicTBUE XKeje3a ¢ pactBopoM cos Meau (11), n3yuenne cnoco6oB pa3aencHus
CMeceil: ¢ IOMOIIBI0 MarHuTa, QUIBTPOBAaHKE, BHIIAPUBAHUE, AUCTHILIIAINA, XpoMaTorpadus, mpoBeieHue
OYHUCTKHU MOBapEHHOM COJIM, HAOIIOJEHNE U ONMCAHKUE PE3YIbTATOB MMPOBEICHHUS ONbITA, MIUTIOCTPUPYIOLIETO
3aKOH COXPaHEHMsI MAaCChl, CO3JJaHUE MOJIETIe MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BasxHeiilnue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB



Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — sneMeHT U mpoctoe BemecTBo. HaxoxneHue
KHCIIOpOo/ia B MpHpoje, pu3ndeckrue U XuMUUecKkue cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciaopoaa. CriocoOb! MOTY4YEeHUsI KUCIOPOAa B JIAOOPaTOPUH M MPOMBIIIIEHHOCTH. KpyroBopoT kucimopoaa
B ipupoze. O30H — ajutoTponHas MOAU(UKALUSA KUCIOPOIa.

TennoBoii 3hpekT XuMUUecKor peakui, TEPMOXUMHYECKHE YPAaBHEHHUS, HK30- U DHIOTEPMUYECKUE
peakuuu. TormBo: yrois U MeTaH. 3arpsi3HEHHE BO3/yXa, YCHIIEHHUE MapHUKOBOTO 3(deKTa, pazpylieHue
030HOBOTO CJIOSI.

Bomopon — sneMeHT M mpocToe BemiecTBO. Haxoxaenue Bomopona B mpupone, (uzndeckue u
XUMHUYECKHE CBOICTBa, IPUMEHEHHE, CIIOCOObI nmonyyeHus. Kucnotsl u conu.

Mounsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

@dusnueckue cBorcTsa BoAbl. Bojga kak pacrBopurens. PactBopbl. HackllieHHbIE M HEHACBILLICHHBIE
pacTtBOpbl. PacTBOpUMOCTh BelIECTB B Bojie. MaccoBas 10J1s BEIIECTBA B paCTBOpE. XUMHUUYECKHUE CBOWCTBA
BoAbl. OcHOBaHMs. Poiib pacTBOPOB B MpUPOJE M B JKU3HU 4YesoBeka. KpyroBopoT BOAbl B IPHUPOE.
3arpsi3HeHue NpUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccupukauusa  Heopranmyeckux — coeguHeHuil.  Oxcuapl.  Knaccudukanuss — OKCHIOB:
coseoOpa3yrome (OCHOBHBIE, KHCIOTHBIE, aM(poTepHbIe) 1 HeconeoOpazyromue. HoMeHkmaTypa OKCHIIOB.
PuznuecKre 1 XMMUYECKHE CBOMCTBA OKCUIOB. [loyueHne okcuioB.

OcHoBanus. Knaccudukanuss ocHOBaHUWI: MIENOYM U HEpacTBOpUMBbIE OCHOBaHMs. HomeHkiarypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loirydyeHne oCHOBaHUM.

Kucnotsl. Knaccuduxanus xucnor. Homenknarypa kucinor. ®dusnueckue U XMMHUUYECKHUE CBOMCTBa
kucnot. Pax aktusHoctu metauioB H. H. bekerosa. [lonyyenue kucnor.

Comu. Homenknatypa coseil. @u3znueckre 1 XuMu4yeckue cBoiicta coseil. [lomyuenue coneil.

I'enernueckas cBSA3b MEXKAY KJacCaMM HEOPTraHUUECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpEeNeIeHne COJepKaHMUsA KHCIOpPOAa B BO3JyXe, IOJyueHHe, coOupaHue,
pacro3HaBaHME U M3Y4YE€HUE CBOMCTB KHMCIOPOJa, HAOII0A€HUE B3aUMOAEHCTBHS BELIECTB C KHCIOPOJIOM U
YCIIOBUSI BO3HMKHOBEHHS W NpPEKpalleHHs ropeHus (mokapa), O3HaKOMJIEHHWE C 0o0pa3llaMM OKCHUIOB U
OMHCaHUE MX CBOWCTB, MOJyYE€HHUE, COOMpPaHNE, paCllO3HABAHNE U M3YyUYE€HHUE CBOWCTB BOJIOPOJa (TOPEHHE),
B3auMoJieiicteue Bomopoaa ¢ okcugom wmenud (ll) (BO3MOXKHO HCIONB30BaHHME BHIEOMATEPUATIOB),
HabmroieHne 00pa3lioB BEIIECTB KOJIMUECTBOM 1 MOJIb, HccieloBaHHe 0COOEHHOCTEH pacTBOPEHUS BEILIECTB
C Pa3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM J10JIEN PACTBOPEHHOTO
BEIIECTBAa, B3aWMOJEWCTBHE BOJBl C MeTaJUIaMM (HAaTPUEM M KajblUeM) (BO3MOXHO MCIIOIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEJOBAaHUE 00pa3I[0B HEOPTaHMYECKUX BEIIECTB Pa3IMUHBIX KJIAaCCOB, HAOIIOAEHUE
MU3MEHEHHUS OKPAaCKU MHAUKATOPOB B paCTBOPAX KUCIIOT U LIEJIOUEH, U3yUEHHE B3aUMOEHCTBHS OKCUIA MEAU
(I) ¢ pacTtBOpOoM cepHOW KHCJIOTBI, KHUCIOT C METaNIlaMH, PEAKIUH HEeWTpalu3aliu, MOJyIeHUES
HEpPACTBOPUMBIX OCHOBaHHI, BBITECHEHHE OJHOIO MeTajjla JAPYTMM M3 pPAacTBOpa COJIM, pELIeHHE
9KCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe «BaykHel1e Ki1acchl HEOPraHMYECKUX COCTUHEHUID.

Iepuoanueckuii 3akoH U Ilepuoanyeckas cucrema xumuyeckux d1ementoB JI. M. Menaeseesa.
Crpoenne atoMoB. XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKINU

[IepBbie NONMBITKY KIaCCUPUKAIIUN XUMUYECKUX AJIeMEHTOB. [IoHATHE O TpyIax cXOIHbIX JIEMEHTOB
(IIesouHbIe U IIEJI0YHO3EMENIbHBIE METAJUIbl, TaJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yoT
am(oTepHbIe OKCUIBI U THAPOKCH/IBL.

[Tepuonuueckuii 3akoH. Ilepuomuueckas cucrema xumudeckux synemeHToB . WM. Menneneena.
Kopotkonepuoanas u nmuaHOTIEpuoaHas ¢opmbl [lepuoandeckoit cucrembl XuMu4eckux siaemeHnToB /1. U.
Menpeneesa. Ilepuons! u rpymnmnsl. @PU3HM4ECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IIEPUOIA U TPYIIIIbI
JJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnbl. DnekTpoHbl. CTpOSHHE 3JIEKTPOHHBIX 000JI0UEK
aToMOB MepBhIX 20 xuMuueckux anemMeHToB llepuoanueckoit cucremsel 1. 1. MenneneeBa. Xapakrepuctuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoaunueckoii cucreme . 1. Menneneena.



3aKOHOMEPHOCTH M3MEHEHHUs pajguyca aTOMOB XHMHYECKHUX D3JEMEHTOB, METAJUIMYECKUX U
HEMETaJNINYECKUX CBOMCTB MO IpyIIaM U IEpUOJIaM.

3nauenue [lepuoauueckoro 3akoHa u Ileproanueckoil CUCTEMBI XUMUYECKHX 3JIEMEHTOB JUIsl Pa3BUTHS
Hayku U npaktuku. /. 1. MenneneeB — yu4€HbI U TpaXKJaHUH.

Xumnueckass cBa3b. KoBanieHTHas (IOJsipHAs M HENOJIAPHAsl) CBSA3b. OJEKTPOOTPULATEIBHOCTD
XUMUYECKUX 371€eMeHTOB. loHHas CBA3b.

Crenenp oxucineHus. OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIE peakuuu. llpomecchl oOKucieHus u
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn:

u3yuyeHue oOpas3loB BELIECTB METAUIOB M HEMETaIOB, B3aUMOJEHCTBHE T'MJIPOKCHAA LUHKA C
pacTBOpaMH KHCIOT M IIEJIOYel, IPOBEJCHHUE OINbITOB, WIIOCTPUPYIOIUX IPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKLUil (TOpeHue, peakliuu pa3yioKeHUs, COETUHEHMS).

Meosicnpeomemnuie ceasu

Peanuzanus MEXIpEIMETHBIX CBSA3ed IpU H3yYEeHHMM XUMHMM B § KJIacce OCYLIECTBISETCS vepes
HCI0JIb30BaHUE KaK OOILIMX €CTECTBEHHO--HAYUHBIX IOHATHH, TAK U MOHATHUMH, SIBJISFOIIUXCS CUCTEMHBIMU IS
OTJENbHBIX [IPEIMETOB €CTECTBEHHO--HAyYHOTr'0 LIUKIIA.

OO1w11e ecTecTBEHHO--HayYHble MOHATHS: Hay4yHbI (aKkT, TUIOTE3a, TEOPHsl, 3aKOH, aHAJIU3, CUHTE3,
Kjaccu(ukanus, MNEepUOAUYHOCTb, HAOIIOAEHUE, HKCHEPUMEHT, MOJEIUpPOBAHHUE, HU3MEpPEHHE, MOJEIb,
SIBJICHUE.

®dusuka: mMarepus, aToM, IEKTPOH, MPOTOH, HEMTPOH, MOH, HYKIUJ, U30TOIbI, PaAHOAKTUBHOCTD,
MOJIEKYJIa, D3JEKTPUYECKUH 3apsj, BELIeCTBO, TeNo, OOBEM, arperaTHoe COCTOSHME BelecTBa, ras,
¢bu3nyeckre BeIMYUHBI, €IMHULIBI ©3MEPEHHsI, KOCMOC, TUIaHeThl, 3BE371b1, COoNHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE TOPO/IbI, OJE3HBIE HCKOMIAEMBbIE, TOIINBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo u XuMHYecKasi peakuusi

[lepnonnueckuit 3akoH. Ilepuonmueckass cucrema xumuueckux sieMeHToB [l WM. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKHX 2JIEMEHTOB NIEPBBIX TPEX IEPUOJIOB,
KaJus, KaJablUs U UX COEAMHEHNH B COOTBETCTBHH C IOJIOXKEHUEM 3JIEMEHTOB B lepnoanueckoil cucreme u
CTPOEHHEM HX aTOMOB.

CrpoeHue BemiecTBa: BHUJbl XUMUYECKOW CBA3M. THIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILLIECTBA OT THUIA KPUCTAJUINYECKON PEIIETKH U BUJA XUMUYECKON CBA3H.

Knaccuukanuss u HOMEHKJIAaTypa HEOPraHMYECKUX BEIIEeCTB. XHMHUYECKHE CBOMCTBAa BEIIECTB,
OTHOCSIIIUXCS K PAa3JIMYHBIM KJlaccaM HEOPraHMYECKHX COECTUHEHHM, reHeTUYecKasi CBS3b HEOpraHM4eCKHX
BEIIECTB.

Knaccuukanus XuMHYECKHX peakifii 0 pa3InYHbIM IPU3HAaKaM (10 YKCITY ¥ COCTaBy Y4aCTBYIOIIUX
B PEaKLMH BEIECTB, 10 TEMI0BOMY 3(p(eKTy, M0 N3MEHEHHIO CTENeHEN OKUCIEHUS! XUMHUECKUX HJIEMEHTOB,
o 00paTUMOCTH, MO0 YYaCTHIO KaTanu3aTopa). DK30- M SHAOTEPMHUYECKUE pPEaKLHUU, TEPMOXUMHUYECKHE
YpaBHEHUS.

ITonatue o ckopoctu XxumMuueckoi peakiuu. IlonsTrHe 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peakuusx. IloHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. Ilonsrue o karamuse. Ilonstue o
XMMHUYECKOM paBHOBecHHM. DaKTOpbl, BIMAIOLIME HAa CKOPOCTh XUMHMUYECKOW peaklUH U IOJOKEHHE
XUMHUYECKOTO paBHOBECHSI.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, AIIEKTPOHHBIN Oananc OKHUCJIUTEIBHO-
BOCCTAaHOBUTENIBHON peakuuu. COCTaBlIE€HUE YpPaBHEHHUH OKHCIUTEIBbHO--BOCCTAHOBUTEIBHBIX PEAKLUN C
UCIOJIb30BAaHUEM METO/Ia AJIEKTPOHHOIr0 OanaHca.



Teopust 3IEKTPOTUTUYECKON AUCCOUMALMU. DJIECKTPOJUTHl U HEIIEKTPOJUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMAIMN BEUIECTB C PA3IUYHBIMU BHJIAaMU XUMHUYECKOW cBsi3U. CTENeHb AMCCOIMAIUH.
CunbHbIe U cradble AIEKTPOIHTHI.

Peakiiun noHHOTO OOMEHa. Y CIIOBHS IPOTEKaHUS PEAKIM HOHHOTO OOMEHa, TOJIHbIE U COKPALEHHbIE
WOHHBIC YypaBHEHHUs peakuuii. CBONCTBAa KHCIOT, OCHOBAaHMW W COJICH B CBETE IMpEACTaBICHUN 00
ANEKTPOIUTHYECKON qucconuanui. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE O ruaponau3e comneil.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMHM KPUCTAUIMYECKHUX PEIIETOK HEOPraHMYECKHX BEIIECTB — METAIOB U
HeMeTaJsIoB (rpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJOpUAAa HATpusi), UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH XMMHUYECKOM peaKiiy OT BO3ACUCTBUS Pa3INYHbIX (PaKTOPOB, UCCIIEIOBAHHE IIEKTPOIPOBOTHOCTH
pacTBOpPOB BELIECTB, IIPOLIECCa JUCCOLUALMU KUCIIOT, IIEJI04Ye U conell (BO3MOYKHO MCIIOJIb30BaHUE BUJIEO
MaTepHalioB), MPOBEACHUE ONBITOB, MJUTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAHUS PEeaKkIMii MOHHOrO oOMeHa
(oOpa3oBaHue ocajKa, BBIACICHHWE Taza, OOpa30BaHHE BOJBI), OIBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX peaklnil (TOpeHHe, PEaKIIuu Pa3IoKEeHHsI, COSIMHEHUS ), PAaCTIO3HABAHUE
HEOpPraHMYECKHUX BELIECTB C MOMOIIbI0 KAaU€CTBEHHBIX PEAaKLM Ha WOHBI, PEIIEHHUE 3KCIEPUMEHTAIbHbIX
3ajad.

HemeTaibl M MX coeTHHEHUS

OOmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTE€pPHbIE CTENEHU
okucnenus. CTpoeHne u GU3NIECKUe CBOMCTBA MPOCTHIX BEUIECTB — I'aJIOTEHOB. XMMHUYECKHUE CBOMCTBA Ha
puMepe xJiopa (B3aUMOJCICTBHE C MeTajlllaMH, HEMeTajulaMu, uiesnodamu). XisopoBoaopon. CosnsHas
KHCIIOTa, XUMUYECKHE CBOMCTBA, OJyueHue, npumMeHeHue. JleiicTBre Xjiopa u XJI0pOBOIOPOIa HA OPTaHU3M
yenoBeKka. BaxHeine XIopuapl U X HaX0XKJICHUE B IPUPO/IE.

O6mras xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbBIC
cTeneHn okucieHus. CTpoeHHe U (U3MYECKHE CBOMCTBA NPOCTHIX BEIIECTB — KHUCIOPOJAa U CEpHI.
AnnoTpornHsle MOTUGHUKAIMKM KHCIOPOoJa U cepbl. XUMUYECKHEe cBoMcTBa cepbl. CepoBOIOpO/, CTPOCHUE,
¢usnyeckue m XxuMudeckue cBoictBa. OKCHIBI cepbl Kak NMPeICTaBUTENN KUCIOTHBIX OKcHIoB. CepHas
KHCIIOTa, (U3NYECKHe M XHUMHUYEecKue cBoWcTBa (oOmMe Kak TNpeACcTaBUTeNs Kiacca KHUCIOT H
crenuduueckre). XuMUUECKHE peaklinu, JIeKallie B OCHOBE MPOMBILIUIEHHOTO CI0c00a MoJIydeHusl CepHOn
kucaoThl. [Ipumenenne cepHoit kuciaotsel. Conu cepHON KHUCIOThI, KAYECTBEHHAs! peaklys Ha Cylb(aT-HuoH.
HaxoxnaeHue cepbl M €€ COEIMHEHUH B NpuUpoje. XHMMHUYECKOE 3arpsA3HEHHE OKPY)KAIOIIEH Cpelbl
COCUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MIPEI0TBPALLEHUSI.

OOmast xapakrepucTuka 371eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
CTETNEeHHU OKUCIIEHH. A30T, paclipoCTpaHEeHHE B IPUPO/Ie, PU3NUECKUE U XUMHUYECKUe cBolicTBa. KpyroBopot
a3oTa B mpupojie. AMMHUAK, €ro (PU3NYECKHe U XMMUYECKHE CBOMCTBA, MoyiyueHue u npumenenue. Comau
aMMOHU4, UX (pU3HUecKHre U XUMHUYECKUE CBOICTBa, MpuMeHeHue. KauecTBeHHas peakiiis Ha HOHbI aMMOHHSI.
A3OTHas KUCIOTa, €€ MoydyeHue, pU3nuecKue 1 XuMHUIecKnue cBorcTBa (00IIMe KaK MpeICTaBUTENs Kiacca
KUCIOT U crneuu¢puyeckue). Mcmonb3oBaHWe HUTPATOB W cojied aMMOHHMSI B KayeCTBE MMHEPAJIbHBIX
ynoOpeHui. XUMHUYECKOEe 3arpsi3HEHHE OKPYKAIOIICH Cpelbl COSAMHEHUSMH a30Ta (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/1yXa, MOUBHI U BOJ0EMOB). Docdop, annorponnsie Mmogudukanuu dpocdopa, puzndeckue u
xumudeckue cpoicta. Oxcun pocdopa (V) u dpochopnas kucnora, puzndeckue 1 XUMUIECKUE CBOMCTBA,
nony4yenue. McnonszoBanue ¢pocdhaToB B KauecTBe MUHEPAIBHBIX YAOOPEHHIA.

O6mas xapakrepuctuka 31eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
CTETIEHU OKUCIICHUS. YTJIEpOoJ, alNIOTPONHbIE MOAU(PUKALIMY, pAaCIPOCTpaHEHUE B MpUpoJe, pusndeckue u
XUMUYecKne cBorcTBa. Ancopouus. Kpyrosopot yrinepona B npupone. OKcuzisl yriaepona, ux pusndeckue u
XMMHUYECKHE CBOWCTBA, NEHCTBUE HA JKUBBIE OPraHU3MBbI, IOJYyYEHUE U NPUMEHEHHE. ODKOJOTHYECKHE
po0JIeMBbI, CBA3aHHBIC C OKCHIOM yriieposa (1V), rumoTesa rimo6anbHOTo MOTEIICHUS KIIMMaTa, TapHUKOBBIT
a¢dekT. YronbpHast KUCIOTa U €€ COIH, UX PU3NYECKHe U XMMHYECKHUE CBOICTBA, MTOJIydeHUE U IPUMEHEHHE.



KauectBennast peaknusi Ha kapOoHaT-uoHbl. Mcmonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE,
MIPOMBILLIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavasibHbIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX yriepojaa (MeTaH, 3TaH,
3TWIIEH, alleTHIIEH, ITaHOJ, [JIMLEPUH, YKCYCHas KUciaoTa). [IpuposHble HCTOYHUKY yIiIeBOJOPOI0B (Yrob,
MPUPOJHBIN Tra3, He(Th), MPOAYKTHl MX MepepaboTku (OCH3WH), MX POJb B OBITY M NMPOMBIIIJICHHOCTH.
[TonsiTrie 0 GMOMOTMYECKH BaXKHBIX BEIIECTBAX: KHUPaxX, OeJIKax, yriieBoAaxX — U UX POJIM B KU3HH YEIOBEKa.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCIMHEHUM.

Kpemuuii, ero ¢pmznueckre 1 XMMUIECKIE CBOWCTBA, TTOJTydeHue U TpuMeHeHne. COeMHCHUS KPEeMHHUSI
B npupone. O6mmue npeacraBinerus o6 oxcuae kpemuus (IV) m kpemaueBoit kucimore. CHIMKATBI, UX
UCIIOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BajkHel1e cTpouTeNbHbIE MaTepHalibl: KepaMuKa, CTEKJIO,
IIEMEHT, OeToH, jxene300eToH. [IpobieMbl 6e30macHOr0 HMCHOJIB30BAHUS CTPOMTEIBHBIX MAaTEpPHUAIOB B
[MOBCEIHEBHOMW KU3HU.

Xumuueckuii 3xcnepumenm:

U3ydYeHHe OOpa3lOB HEOPraHWYECKUX BEIIEeCTB, CBOWCTB COJSHOW KHUCJIOTBHI, IPOBEICHHE
KaueCTBEHHBIX PEAKIIMI HA XJIOPHI-UOHBI U HAOIIOICHUE TIPU3HAKOB MX MMPOTEKAHUS, OTBITHI, OTPAXKAIOIIHEC
du3nUecKne W XHMHYECKHE CBOWCTBA TAJIOTCHOB M WX COCIUWHEHUH (BO3MOXKHO WCIIOJIb30BAaHUC
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C O0pas3laMHu XJOPUIOB (TaJIOT€HUOB), O03HAKOMIIEHHE C OOpa3lamMu
ceppl U €€ COeNMHEHUSMHU (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPUANIOB), HaOIIOJIEHHE Mpollecca
00yTIIMBaHUS caxapa MoJ1 IeHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI, HU3yYeHNE XMMUYECKUX CBOICTB
pa30aBICHHON CEpPHON KHUCIOTHI, MPOBEACHUE KAUYECTBEHHOW peakmuu Ha Ccyinb(haT-MoH M HaOI0JeHHE
npu3HaKa e€ MpoTeKaHus, O3HAKOMIICHHE ¢ (PM3MUYECKUMHU CBOMCTBaMH a30Ta, (pochopa U UX COCAUHEHMIA
(BO3MOYKHO UCIIOJIb30BaHUE BHIEOMATEPHAIIOB), 00pa3iiaMu a30THBIX U PochOpPHBIX yI0OpEeHH, TOTyYeHHE,
coOupaHue, pacrno3HaBaHWE W U3YYCHHE CBOMCTB aMMHaKa, MPOBEACHUE KAYECTBEHHBIX PEaKIMi Ha HOH
aMMoHUsI U (pocar-uOH W M3yueHHE TPU3HAKOB WX MPOTEKAHUS, B3aMMOJIEUCTBHE KOHIEHTPHUPOBAHHON
a30THOM KHCIOTHI C MelIbl0 (BO3MOXHO HCIIOJI30BAaHHE BHJICOMATEPUANIOB), H3yUYE€HUE MOJIeNei
KPUCTAINTMYECKUX pEImETOK anMasa, rpadura, QynnepeHa, O3HAKOMIICGHHE C MPOILECCOM aaCcopOINu
PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IMPOTHBOTa3a, MOJyUYECHHE, COOMpaHHeE,
pacro3HaBaHUE U U3YYEHHE CBOMCTB YTIIEKUCIIOTO Ta3a, IPOBEICHNE KaUeCTBEHHBIX PeaKIfii Ha KapOoHaT U
CWIMKAT-UOHbl W HW3Y4YEHUE NPHU3HAKOB HMX MPOTEKaHUs, O3HAKOMJIEHME C NPOAYKUIMEH CUIMKATHOM
MPOMBILIIEHHOCTH, PELIEHUE SKCHEPUMEHTANbHBIX 3aJad 1Mo TeMme «BaxHelmue HeMeTaibl M HX
COETUHEHUS.

MeTa/uibl M UX COeTMHEHUSI

OOmiasi XapakTepUCTUKa XHUMHUYECKHX DSJIEMEHTOB — METAJNIOB Ha OCHOBAaHUU WX TOJOXKEHUS B
[lepuonnueckoii cucreme xumuueckux sineMmeHToB [[. M. MenneneeBa u crpoenuss atomoB. CTpoeHue
MeTauioB. MeTamindeckasi CBsI3b U METAIUTMYECKass KPUCTATMYECKAsT PEIIETKA. DIEKTPOXUMUYECKUHN Pl
HanpspkeHud metayuioB. dusnueckue M XUMHUYECKHE CBOicTBa MeTaiioB. OOmue crocoObl MOy4eHUs
MeTaisioB. [ToHsITHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOoppo3uu. CruiaBbl (CTalb,
YyT'yH, TIOPATIOMUHUHN, OpOH3a) U MX TPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounbie metamibl: mnoJjioxkeHue B Ilepuwomnueckoil cucrteme XuUMHYeCKHX dieMeHtoB J[. M.
MenpeneeBa, CTpOGHHE MX aTOMOB, HaxoXKJaeHue B mpupoze. dPusnueckne W XMMHYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kaiaus). OKCUAbI U TUIPOKCUIBI HATpUs U Kaius. [I[ppuMeHeHre menoyHbIX METaIoB U X
COCIMHECHUM.

[[lenoyHO3eMENbHBIE METAJUIBl MAarHUi W KajdblMil: mojokeHue B [lepuogumueckoil cucreme
xuMHuueckux 3nnemeHToB . . MeHneneeBa, CTpoeHHE UX aTOMOB, HaXOJeHUe B npupoae. duznueckue u
XUMUYECKHUE CBOMCTBA MarHus M Kanblus. BaxHeilne coearHeHUs: Kanblus (OKCUJ, TUAPOKCH], COJIH).
JKécTtkocTh BOIBI M CIIOCOOBI €€ yCTpaHEHHS.

Amomunnii: nojoxenue B Ilepuonnuecko cucteme xumuueckux anemeHtoB . M. Menpaeneesa,
CTpOEHHE aTOMa, HaxoXIeHue B npupoze. Ousnueckue 1 XMMHUUECKHE CBOWCTBA alfOMUHUSA. AMQOTEpHBIE
CBOMCTBA OKCH/IA U TUIPOKCHIA AITFOMUHHS.



Kenezo: monoxenue B Ilepuonnueckoit cucreme xumuuyeckux snemeHtoB . M. Menpeneena,
CTpOGHHE aToMma, HaxokJeHue B mpupoae. dusznueckue U XUMHUYECKHE CBoWcTBa kene3a. OKCUIbL,
rugpokcuabl u cou xxenesa (1) u xxenesa (1), ux cocras, cBOCTBA U MOJTyUCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oO0pa3llaMM METa/lIOB M CIUIaBOB, HMX (DPM3MUECKUMHU CBOICTBaMH, H3Y4YCHHE
pEe3yNbTaTOB KOPPO3UM METAUIOB  (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPUANIOB), OCOOEHHOCTEMH
B3aUMOJICHCTBUSL OKCHJA KaJIbIMS M HATPUs C BOJON (BO3MOXKHO MCIOJIb30BAaHUE BHUICOMATEPUATIOB),
HCCIIEIOBAaHUE CBOMCTB XKECTKOM BOJIBL, ITPOLIECCA TOPEHHUS JKele3a B KUCI0Po/ie (BO3MOKHO MCIIOIb30BaHUE
BUJICOMATEPHAIIOB), MPU3HAKOB MIPOTEKAHUS KAUYECTBEHHBIX pEeaKIIUi Ha MOHBI: MAarHUs, KaJIbIHs, ATFOMUHHS,
nuHka, xenesa (1) u xenesa (111), mequ (1), HabnroaeHNE ¥ ONTMCAHWE TIPOIECCOB OKPAIIMBAHUS TUIAMECHH
MOHAMU HATpHsl, Kajdusi W Kajlblus (BO3MOXKHO UCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), HCCIIEIOBAHUE
aM(pOTEepPHBIX CBOWCTB THJIPOKCH/IA ATFOMUHHS U THIPOKCHIA IIUHKA, PEIICHHE YKCIIEPUMEHTAIIBHBIX 33a4
1o TeMe «BakHel111e MeTasibl U UX COSAUHEHUS.

XuMHUA U OKpPYKAKLIas cpeaa

BemectBa 1 MaTepuasibl B MOBCEIHEBHOM JKM3HU YeJIOBEKAa. be3omacHoe UCMOIb30BaHKE BEIIECTB U
XUMHYCCKHUX peakiuii B ObITy. [IepBas mOMOIIb MTPH XUMUYIECKUX 0KOTAX M OTPABICHUSX.

XUMUYecKoe 3arps3HeHHe OKpYyKarolled cpeabl (mpelnenbHasi AOMycTUMasi KOHIICHTPAIUsl BEIECTB,
nanee — [1J1K). Poib XxuMuu B pelieHHH SKOJIOTHYECKUX MpodIem.

Xumuueckuii IKCnepumenm:

n3ydyeHue o0pa3LoB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJJIOB, IOJIMMEPHBIE MaTepUaJbl).

Mesicnpeomemmunle céa3u

Peanuzanust MexXnpeaMEeTHBIX CBSi3el MPU M3YUYEHUH XHUMHH B 9 Kiacce OCYIIECTBISETCS 4epes
HCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MTOHITHIA, TAK ¥ TTOHSITHH, SIBJISTFOIIIMXCS CHCTEMHBIMHE JIS
OTJIETTLHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIEC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3, CHHTE3,
KIaccupuKanus, NEPUOAUYHOCTb, HAONMIOJEHUE, SKCIEPUMEHT, MOJACTUPOBAHUE, H3MEPEHHE, MOJEINb,
SIBJICHUE, TAPHUKOBBINA (D PEKT, TEXHOTOTHS, MaTEPUAITHI.

dusnka: Marepus, aToM, SJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIHUJ, W30TOMBI, PaJIlOaKTUBHOCTD,
MOJIEKYJa, MEKTPUUECKHI 3apsij, MPOBOJIHUKH, MTOTYIPOBOAHUKH, JUIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO,
Teno, 00BhEM, arperaTHOe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTANINYECKas: penérka,
CIUTaBbl, (PU3UYECKUE BEITUUYMHBI, €IUHUIIBI MU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, TIJIAHETHI, 3BE3[BI,
ComnHue.

buonorus:  dorocuHTe3, nabixaHue, Ouocdepa, IKOcHCTeMa, MUHEpaJbHBIE  yI0OpeHUs,
MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHbIE BEIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TOPO/IbI, TOJE3HBIE HCKOTIaeMbl€, TOILIHBO,
BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3yabTAThl OCBOCHHUS IPOTPaAaMMbl OCHOBHOT'O 00111ero 00pa30BaHus JOCTUTAIOTCS B X0/1€
oOyueHUsl XUMUHU B €IMHCTBE Y4eOHOI U BOCIIUTATEIbHON AEITEIbHOCTU B COOTBETCTBUHU C TPAAULIMOHHBIMU
POCCUHCKMMM COLIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, IPHUHSTHIMU B OOIIECTBE
IpaBUJaMd M HOPMaMH TIOBEACHHS U CHOCOOCTBYIOT IIPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U
COLIMAIN3aUU 00yYarOINXCS.

JIM4HOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PAaCUIMPEHUE OIBITA JAESITEIbHOCTH HA €€ OCHOBE, B TOM YHCIIE B
4acTHu:

1) naTPHOTHYECKOTO BOCIIUTAHMUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YeCTBEHHOMY KYJIbTYpHOMY, HUCTOPUUYECKOMY M HAYYHOMY HACJIEIUIO,
MOHMMAaHMs 3HAYCHUST XWMHYECKOW HAyKW B JKM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJIETh
JIOCTOBEpHOM MH(pOpPMAIIHEl O TIEPEIOBBIX JOCTIKEHUSIX U OTKPBITUAX MUPOBOW M OTEYECTBEHHOU XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOIECTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

MIPEJICTABICHHUS] O COLMAJIBHBIX HOPMax M IpPaBUJIAX MEXIWYHOCTHBIX OTHOLIEHUM B KOJIJIEKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO I0JIE3HOM, y4eOHO-HCCIIEI0BATENIbCKON, TBOPUECKOH U
JIPYTUX BUJAX JESTEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOM COBMECTHOW JEATEIBHOCTH MPHU BHIMOIHECHUH
y4eOHBIX, TO3HABATENbHBIX 33124, BBIMOJIHEHUN XUMHUYECKHUX SKCIIEPUMEHTOB, CO3JJaHIH Y4EOHBIX MPOECKTOB,
CTpEMJIEHMSI K B3aUMOIIOHUMAaHHIO U B3aMOITOMOIIH B IIPOLIECCE 3TON yueOHON NesTeIbHOCTH, TOTOBHOCTH
OLIEHHMBATh CBOE MOBEIECHNE U MOCTYIKU CBOUX TOBApHUILEH C MO3UIMK HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHMSI OCJIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKHE IMPEJICTABICHUS] O BEIIECTBE M XHMMHUYECKOM pEeaKIMH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U COCTABJISIOLIME OCHOBY JJI NMOHUMAaHMs CYIIHOCTH HAay4HOUH
KapTUHbl MHpa, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHUS MPHUPOJBI, B3aMMOCBSI3SIX
4eJI0BEKA C MPUPOJHOU CPENlOil, O pOJI XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MI03HABaTEIbHbIE MOTHBBI, HAIIPABJICHHbIE HA NIOJy4YE€HUE HOBBIX 3HAaHUM M0 XUMUHU, HEOOXOAUMBIE JISI
00BsICHEHUS] HAOIIOAAEMbIX MPOLIECCOB U SBJICHUH, MMO3HABATEIbHON, HHOOPMALIMOHHOW U YMUTATENIbCKON
KyJIbTYypbl, B TOM 4YHCIE HAaBBIKOB CaMOCTOATENbHON paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM
JUTEPaTypOd, JOCTYIHBIMH TEXHUYECKMMHU CPeACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOy4eHHI0O U TIO3HaHMIO, JIF0OOO3HATENbHOCTh, TOTOBHOCTb U CIOCOOHOCTH K
caM000Opa30BaHMUIO, TIPOCKTHOM W  HCCIEAOBATEIIBCKON  JEATEIBbHOCTH, K OCO3HAHHOMY BBEIOOPY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE€ IIEHHOCTH J>KU3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBbIO, YCTAaHOBKHM Ha
3I0pOBBIM 00pa3 >KM3HH, OCO3HAHWE MOCIHEACTBUM M HENpUITHE BPEAHBIX INPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KypeHHs), HEOOXOJUMOCTH COOIIOIEHUS MpaBHil 0€30MaCHOCTH NpU OOpAIEHUH C
XUMHAYECKMMH BEIIECTBAMHU B OBITY M peajibHON JKU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K MPaKTHUYECKOMY H3y4eHHUIO Mpodeccuil U TpyAa pa3InyHOro poja, yBaXEHHE K TPYAY U
pe3ysibTaTaM TPyI0BOU AESITEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHMS IPEAMETHBIX 3HaHUM 110 XMMUH,
OCO3HAHHBIM BBHIOOP WHAMBHUIYAIBHOM TPAeKTOPUU MPOAOJDKEHHS OOpa30BaHUS C Y4ETOM JMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCIENTHOMN
npodeccuoHaNbHOM AEATETbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh aJalTHpPOBAThCS B
npodeccuoHanbHOM cpene;



6) 9KOJIOrHYECKOT0 BOCIIUTAHMSI:

9KOJIOTMUYECKHU 11eIecO00pa3HOe OTHOUIEHHE K MPUPOJE KaK MCTOYHUKY JKU3HHM Ha 3emiie, OCHOBE eé
CYIIECTBOBAHMSA, TOHUMAHHE IIEHHOCTH 3J0pOBOro M Oe3omacHoro oOpas3a »KH3HH, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (PM3UYECKOMY U MCUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIECHHOCTU COOJIIOICHHS
MpaBWJI 0€30MaCHOT0 OBEIEHUs IPU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOXKAIOLINX 3/I0POBbIO
W SKU3HH JIIOJICH;

CIOCOOHOCTH IPUMEHSTH 3HAHHS, TTOJTy4aeMble TPU U3yYSHUN XUMHH, [T PEIICHUS 3a/1a4, CBI3aHHBIX
C OKpYXKarolllel NPUPOJHOW CpENOM, Uil NOBBILIEHUS YPOBHSI 3KOJIOTHMYECKOM KYJIbTYPbI, OCO3HAaHHS
rJ100aTBbHOrO XapakTepa 3KOJOTHYECKHX MpoOJIeM M MyTed UX peuieHHs MOCPEACTBOM METOJIOB XUMHH,
HKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTHCS MM B IO3HABATEIbHOW, KOMMYHUKATUBHON H
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MetanpeaMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAUUMBbIE I (POPMUPOBAHUS MUPOBO33PEHUS
oOlIeHay4YHbIe MOHATHS (3aKOH, TEOpHSs, MPHUHIIMI, TUHoTe3a, (akT, CUCTeMa, MPOIlecC, IKCIEPUMEHT U
ApyTroe.), KOTOPBIE UCTONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax U IMO3BOJISIIOT Ha OCHOBE
3HaHUM W3 ATHX MPEIMETOB (OPMHUPOBATH NPEACTABICHHWE O IIEJIOCTHOW HAYYHOW KapTHHE MHpa, U
yHHUBEpCalIbHbIE Yy4eOHbIEe [eHCTBUS (TO3HABATEIbHBIE, KOMMYHUKATHUBHbBIC, PETYISITUBHBIC), KOTOPHIC
obOecnieunBalOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOH eI TETbHOCTH.

Ilo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBble joruyeckue aeiicTBus:

YMEHHUSI UCIOJIb30BaTh MPUEMBI JTJOTMUYECKOTO MBILIUICHUS IPU OCBOSHUU 3HAHHI: PAaCKPHIBATh CMBICI
XUMHAYECKUX TOHSITHH (BBIIEIATh MX XapaKTepPHBIE MPH3HAKH, yCTAHABIMBATH B3aMMOCBS3b C APYTHMH
MOHATHUSIMH ), UCTIOJIb30BATh MOHATHS 111 OOBSICHEHHS OT/ICIBHBIX ()aKTOB U SBJICHUH, BHIOMPATh OCHOBAHHS
U KPUTEPUH AT KiIaccu(PUKAIIMH XUMUYECKHUX BEIIECTB U XUMUUYECKUX PEaKIui, yCTaHABIUBATh MPHUUNHHO-
CIIC/ICTBEHHBIE CBSI3M MEXJ1y OOBEKTaMM H3y4€HHs, CTPOMTH JIOTUYECKHE PACCYXJEHUs (MHIYKTUBHBIE,
JeTyKTHBHBIE, TI0 aHAJIOTHH ), IETaTh BBIBOABI M 3aKITIOYCHUS;

YMEHHE TIPUMEHSTh B TMPOLECCe IMO3HAHHWA TMOHATUS (TPEAMETHBIE ¥ METalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MCIIOJIb3YEMbIE B XUMHH, ITPe0Opa30BbIBATh HIMPOKO NMPUMEHSEMBIE B
XUMHH MOJIENIbHBIE TMPEACTABICHUS — XMMHUYECKHI 3HaK (CHMBOJN JJIEMEHTa), XUMHuYeckas (opmyrna u
YpaBHEHHE XHMHUYECKOM pEaKIMH — MpH pPElIeHUH Y4eOHO-TIO3HABATENIbHBIX 3ajad, C Y4YETOM 3THUX
MOJIETIbHBIX MPEICTABICHUI BBISBIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4aeMbIX 0ObEKTOB
— XMMHYECKHMX BEIIECTB M XHUMMYECKHX pEaKIHid, BBIABIATH OOILIMEe 3aKOHOMEPHOCTH, NPHYUHHO-
CIICZICTBEHHBIE CBSI3U M IPOTHUBOPEUUS B U3Yy4aEMBIX MPOLIECCAX U ABICHUSIX.

Ba3zoBble uccienoBarenbckue 1eiCTBUS:

yYMEHHE HCMOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KAaueCTBE WHCTPYMEHTa IO3HAHMS, a TaKkXkKe B
Ka4yecTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYKJICHU;

pUOOpeTEeHUE OMbITA O MIIAHUPOBAHUIO, OPTAaHU3ALIUHU U TIPOBEJICHUIO YUEHHUUECKUX IKCIIEPUMEHTOB,
yMeHHe HaOI0aTh 3a X0JI0M IPoIecca, CaMOCTOATEIbHO MMPOTHO3UPOBATh €T0 pe3yibTart, (POpPMYIUPOBATH
00001IEeHNsT W BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOIO OIbITa, HCCIEIO0BAaHUS, COCTABIATH OTYET O
NpojieTIaHHO paboTe.

Paborta ¢ undopmanmeii:

yMEHHE BBIOMpATh, aHAJU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3IUYHBIX BUIOB U (opm
MIPE/ICTaBJICHMS], TOJYy4YaeMyl0 U3 Pa3HbIX HCTOYHHKOB (HAyYHO-TIOMYJSpHAs JIUTEpaTypa XUMHUYECKOTO
COZIepKaHusl, CIpPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHYECKH OLIEHUBATh MPOTHBOPEUYHMBYIO M
HEI0CTOBEPHYIO HH(OPMAIIHIO;

yMEHHE MPUMEHSATh pPAa3JIUYHble METOJbl M 3alpochl IpH MOUCKEe U oTOope uHpopManuu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAWMBIX JJIs1 BBINOJHEHHS Y4YeOHBIX U I[O3HABATEJIbHBIX 3a7ay
ompenenéHHOro  TWMa, MpuoOpeTeHrne ombiTa B O0JACTH  WCIOJIB30BAaHUA  WMH(OpPMAIMOHHO-



KOMMYHUKATUBHBIX TEXHOJIOTH, OBJIaJICHUE KYJIbTYpOlH aKTUBHOTO HCIOIb30BAHUS PAa3IMYHBIX MOMCKOBBIX
CHCTEM, CaMOCTOSITENILHO BEIOMPATh ONTUMANIbHYIO GOopMy MpeicTaBiIeHHs HH()OPMALMK U UIUTIOCTPUPOBATH
pemaeMble  3a7a4d  HECIIOKHBIMU ~ CXEMaMH, JharpaMMamMu, JpyrumMu Qopmamu Ttpaduku ©u  UX
KOMOHMHALIMSIMU,
yYMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATH B Ipollecce y4eOHON M HMCCIeI0BaTEIbCKOM JesTeNIbHOCTU
MH(OPMALIMIO O BIMSHUM IPOMBIIICHHOCTH, CEIbCKOrO XO3sIiiCTBa M TpaHCIOPTa HA COCTOSIHHE
OKpY>Karollel MPUPOJHON CPEIBL.
KoMMmyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE el CTBHUS:
YMEHHS 33/1aBaTh BOIPOCHI (B X0/€ Auanora u (WiM) AUCKYCCHUH) MO CYIIECTBY OOCYKIAEMOM TEMBI,
(bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBIIOJIHEHUS MTPEIJIOKEHHON 3a/1a4H;
YMEHUSl TMPEJCTaBIATh IOJYYCHHbIE pe3YyJbTaThl IO3HABATEILHOW JIEATEBHOCTH B YCTHBIX U
MHUCbMEHHBIX TEKCTax; JeNiaTb MPE3CHTAIMI0 PE3YJIbTATOB BBIMOJIHEHUS XUMHUYECKOTO JKCIIEPUMEHTA
(;1abopaTopHOro OMbITa, TA00PATOPHON PAOOTHI MO UCCIIEOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);
yMEHHUSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABaTENbHON W
MCCIIEIOBATEIILCKONW JIEATENPHOCTH TPU PEIICHWH BO3HUKAIOMIMX Npo0JeM Ha OCHOBE ydéra OO0muX
WHTEPECOB U COIJIACOBAHUS MO3ULIUNA (00CYXICHHS, 0OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHALIUS
COBMECTHBIX JICHCTBHI, ONpeieieHue KPUTEPUEB MO OLICHKE KaueCTBA BBITIOJTHEHHON paOOTHI U IpyTHe).
PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:
YMEHHE CaMOCTOSITEJIBHO  ONpEAENsATh LeNu JEATEIbHOCTH, IUJIAHUPOBaTh, OCYLIECTBIATD,
KOHTPOJIMPOBATh M NpPU HEOOXOIMMOCTH KOPPEKTHPOBAaTh CBOKO JESTEIBHOCTh, BBIOMpATh Hambolee
s deKkTUBHBIE CIIOCOOBI pelIeHus] y4eOHBIX M TO3HABATENbHBIX 33]a4, CAMOCTOSITEIIBHO COCTaBISATh WIIH
KOPPEKTUPOBATh MPEIJIOKEHHBIA alTOPUTM JCHCTBHI MpPH BHINOJHEHHH 3aJaHUl ¢ YYETOM MOTY4YCHHUS
HOBBIX 3HaHHUI 00 U3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIMAX, OLIEHUBATh COOTBETCTBUE MOJYYCHHOTO
pe3ynbraTa 3asBICHHOM L€, YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, NpeJiaraéMble B
YCIIOBUY 3aJaHHH.
MHNPEIMETHBIE PE3YJIBTATHI
B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTENBbHOTO COAEpPMaHHs, YCTAaHOBIEHHOTO
naHHOM (denepasibHOM pabodeil MPOrpaMMoid, BBIIETSIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHBIE 3HAHMUS,
YMEHHUS U CIIOCOOBI ACHCTBUMN, cieliupruecKue I MPeIMeTHON 0061acTi « XUMUS», BUIBI ACSITENTLHOCTH IO
MOJIYYEHUIO0 HOBOTO 3HAHMSI, €r0 WHTEPIIPETAINH, IPEOOPA30BAHUIO U IPUMEHEHHIO B PA3TUYHBIX Y4eOHBIX
Y HOBBIX CHTYAIIHSIX.
K xonmy oOyuenust B 8 kJ1acce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpPaXKaThb
c(hOpPMHUPOBAHHOCTH Y OOyUAIOLTUXCS YMEHHI:
® PACKpBIBATh CMBICII OCHOBHBIX XUMHUYECKUX TOHSATHUN: aTOM, MOJIEKYyJa, XUMUYECKUNU DJIEMEHT,
IIPOCTOE BELIECTBO, CIJIOKHOE BEILIECTBO, CMECh (OJHOPOAHAS M HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEIIbHASl aTOMHAsi U MOJIEKYJIsSIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAS Macca,
MaccoBasi JI0Jii XMMHUYECKOTO 3JEMEHTa B COEJUHEHHH, MOJSPHBIH O0BEM, OKCH], KHUCIOTa,
OCHOBaHHUE, COJIb, JJEKTPOOTPHUIATENBHOCTb, CTENEHb OKHUCIEHHS, XHMHYECKas peaklus,
KIacCUpUKALUA PEeaKkIuil: peakMu COCNWHEHUS, PEaKIMH Pa3JIOKEHUs, peakluy 3aMelleHus,
peakiuu 0OMeHa, PK30- U SHAOTEPMHUECKUE PEAKIUH, TeTIOBOU 3(PQEeKT peakiuu, siApo aroma,
AJIEKTPOHHBIN CJION aroma, aTOMHas opOuTaib, paAuyCc aromMa, XMMUYecKas CBsS3b, MOJSpHas U
HEMoJIsIpHasi KOBAJIEHTHAs CBSI3b, NOHHAs CBSI3b, MOH, KATHMOH, aHMOH, PacTBOp, MaccoBasl A0S
BelllecTBa (MIPOLICHTHAs! KOHILIEHTpAIsl) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUN U MPUMEHSATH 3TH MOHATHUS MPH
OIHMCAaHUU BEIIECTB U UX MPEBPAICHUM;

® CIIOJIb30BaTh XUMHYECKYI0O CHUMBOJIMKY [UIS COCTaBJIEHHS (OpMYNT BeEIIeCTB U ypaBHEHUI
XUMHYECKUX PEAKIIU;

® ONpEeNeNsITh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSIX, CTETICHb OKHCICHUS
JJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, MPUHAIIC)KHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCYy



COCIMHEHMH Mo (hopMysiaMm, BHJI XUMUYECKON CBs3M (KOBAJICHTHAs M MOHHAsS) B HEOPTAHHMYECKUX
COCITMHCHHSIX

packpsiBaTh cMmbich [lepuonuueckoro 3akona /. M. MeHueneeBa: 1€MOHCTPUPOBATh MOHUMAHHUE
MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX JJEMEHTOB OT UX IIOJIOKEHUS B
[Tepuoanueckoii cucrteMe, 3aKOHOB COXPAaHEHHUsI MAcChl BEILIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOT'O YYEHHMS, 3aKOHAa ABOTaJIpo;

ONKCHIBATH M XapaKTepu3oBaTh TaOnmmuHylo (opmy Ileproamueckoil cHCTEMbl XUMHYECKHX
AJIEMEHTOB: pa3jinyaTh MOHATHUS «TJlaBHas moAarpymnma (A-rpymma)» u «mobouynas noarpynna (b-
rpyIIIa)y», Majble U OOJIbIINE TIEPHOJIBI, COOTHOCHTh 0003HAaYEHHUs, KOTOPbIE UMEIOTCS B TaOIHUIIE
«Ilepuoanyeckas cucrema xumuueckux ssemeHToB [l WM. MengeneeBa» ¢ 4YUCIOBBIMU
XapaKTePUCTHKAMU CTPOCHHUS aTOMOB XUMUYECKUX AJIIEMEHTOB (COCTAB U 3apsij sapa, 00IIee YHCIIo
AJICKTPOHOB M pacIpeiesieHUe UX 10 JICKTPOHHBIM CJI0SIM);

KJIaCCU(PUIIUPOBATh XUMUYECKUE AIIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUUECKHUE peaKIuu (110
YHCITy U COCTAaBY yYaCTBYIOIIUX B PEaKIIMU BELIECTB, [0 TEIIOBOMY 3D PeKTy);

XapakTepu30BaTh (OMUCHIBaTH) OOIIME XWMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuuii;

MPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX Ka4€CTBEHHOI'0 COCTaBa, BO3MOXKHOCTHU
MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUI B Pa3JIMUHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEJIbHYIO MOJEKYJSIPHYIO U MOJIIPHYIO MAacChl BEUIECTB, MAacCCOBYIO JIOJIIO
XUMHUYECKOTO 3JeMeHTa 1Mo (opMyse COCAMHEHHUS, MACCOBYIO JOJII0 BEIIECTBA B PacTBOpE,
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOUN peaKIlnu;

MIPUMEHATh OCHOBHBIE OMEPAIMH MBICTUTEIBHON ACSITEIHPHOCTH — aHAJIU3 U CHUHTE3, CPaBHEHUE,
0000111eHIEe, CHCTEeMaTH3aInI0, KIacCU(UKAINIO, BBISIBIIEHUE TIPUUYUHHO--CJICICTBEHHBIX CBS3EH —
JUTSl U3yYEHUs CBOMCTB BEUIECTB M XUMUYECKUX PEAKINi, €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS
— HaOJI0IeHHEe, U3MEPEHHE, MOICTUPOBAHUE, SKCIIEPUMEHT (PealbHbIM U MBICTICHHBIN);

ClIeIOBaTh MpaBUJIaM MOJIb30BAaHUS XUMUYECKOW MOCYI0W U 71a00paTOpHBIM 00OpYyIOBaHHEM, a
TaKKe IpaBuiIaM oOpaleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU IO BBITTOJIHEHHUIO
a0OpaTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O M COOHMPAHUI0 Ta3000pa3HbIX BEIIECTB
(Boopoia M KHCIIOpOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpEAeNEHHON MaccoBOW Joiei
pacTBOPEHHOIO BEUIECTBA, IUUIAHUPOBATh M MPOBOJUTH XUMHUYECKHE SKCHEPUMEHTHI 10
pacrno3HaBaHHUIO PACTBOPOB ILEJI0YEH U KUCIIOT C MOMOIIBIO HHAUKATOPOB (JJaKMyc, peHoITaNerH,
METUJIOPAHXK U JAPYTHE).

K koHIy o0y4yeHus B 9 Kjacce MpeAMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aTb
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX IOHATUI: XUMUUYECKUI JJIIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTUOH, aHUOH, IPOCTOE BELIECTBO, CI0KHOE BEUIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEILHOCTD,
CTENIEHb OKHUCJICHHS, XUMHYECKasl PEaKIIHsl, XUMUIECKasl CBS3b, TEIIOBOU dPHEKT peaKkiuu, MOJb,
MOJISIDHBIA O0BEM, PacTBOp, IEKTPOIHTHI, HEIJEKTPOJIHTHI, AJIEKTPOIUTHYECKAS AUCCOIMAIIHS,
peaKkiuu MOHHOTO OOMEHa, KaTaiu3aTop, XMMHUYECKOe paBHOBECHE, 0OpaTUMBbIe M HeoOpaTHUMbIe
peaKUrH, OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJJIOTPONHs, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WMOHHas,
MeTaJUTHIecKas ), KpUCTALTHYECKas PEMIETKA, KOPPO3UsI METAIIJIOB, CIIABBI, CKOPOCTh XUMHUYECKON
peakiuu, npeaenbHo nonycrumas konuentpanus [1J1K Bemectsa;

WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITHUH W MPUMEHATHh 3TH MOHATHUS MPHU
ONMCaHUM BELIECTB U UX MPEBPALICHUN;

WCIIOIh30BaTh XWMUYECKYI0O CHMBOJIMKY [IJIi COCTaBJCHUs (OpPMyN BEIIECTB M ypaBHEHUH
XUMHYECKUX PEAKIIUM;



ONpPEACIATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XHMUYECKUX DJIEMEHTOB B COEAMHEHMSX
Pa3IMYHOIO COCTaBa, MPUHAAJIECKHOCTb BEIIECTB K ONPENENIEHHOMY KJIACCY COEAMHEHUH 10
dbopmynaM, BUJI XUMHUYECKOW CBsI3U (KOBaJICHTHAs, HOHHAs, METAJUINYECKAs) B HEOPTaHUYECKUX
COCMHEHUSX, 3aps/l MOHA 10 XHWMHYECKOH (opmyie, xapakTep cpeasl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COCAVNHEHUH, TUIl KPUCTAIINYECKON PEeIIETKY KOHKPETHOI'O BEILIECTBA;
packpsiBaTh cMbici Ilepuonnueckoro 3akona [[. M. MeHnneneeBa W JAEMOHCTPUPOBATH €ro
MOHMMAaHKE: ONMCHIBaTh M XapaKTepu3oBaTh TabmuuHyro ¢opmy llepuoandeckoil cuUCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «rJlaBHas noAarpynna (A-rpynma)» v «mmoOouyHas
noxarpynna (b-rpynma)», Manble u OoibliMe MEPUOMABI, COOTHOCUTh OOO3HAYEHHUs, KOTOpbIE
UMEIOTCS B TEPUOJMYECKON TabJHie, ¢ YHUCIOBBIMU XapaKTEPHUCTUKAMHU CTPOCHHS aTOMOB
XUMHAYECKHX AJIEMEHTOB (COCTaB U 3apsijl Aapa, o0IIee YHCIO JIEKTPOHOB U paclpeieieHue X Mo
3JIEKTPOHHBIM CJIOSIM), OOBSCHATH O0IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX
COEZIMHEHUI! B IIpeesiax MajlbIX IepUOJIOB U TJIaBHBIX HOAIPYII C YUETOM CTPOEHUS X aTOMOB;
KJ1accu(UIUpoBaTh XMMUYECKHE 3JIEMEHThI, HEOPIraHNYECKHE BEIIECTBA, XUMUUECKUE PEAKIIUH (I10
YHUCIYy M COCTAaBY YYacTBYIOUIMX B pEaKIUM BELIECTB, 10 TEIUIOBOMY 3((}eKTy, M0 U3MEHEHHUIO
CTENEHEW OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME MU crHeuu(UYecKkrue XHMHUYECKHE CBOICTBAa MPOCTHIX U
CIIOKHBIX BEILECTB, MOATBEPXKAAs ONUCAHHE MPUMEpPAMHU MOJEKYJISPHBIX U MOHHBIX YpaBHEHUM
COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIIUA;

COCTaBJISATh YPaBHEHUS 3JIEKTPOJUTUYECKON TUCCOLMALMU KUCIOT, IIEI0YEeH U COoNel, NOJHbIE U
COKpaIlléHHbIE YpAaBHEHMsI PeakLUi HOHHOTO OOMEHa, YpPaBHEHHUS PEaKLMH, MOATBEPKAAIOLINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN MOCPEACTBOM COCTaBIEHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIM;

IIPOrHO3MPOBAaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX CTPOEHMS, BO3MOKHOCTH IPOTEKaHMSI
XMMHUYECKHUX MPEBPALICHNH B pa3IMUHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTENBHYIO MOJEKYJISPHYIO U MOJSPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa 1O (opMyse COeAMHEHMs, MacCOBYIO JIOJII0 BEIeCTBA B pacTBOpE,
MIPOBOAUTH PAcU€ThI [0 YPaBHEHHIO XUMUYECKOM peaKkuy;

coOiroaTh MpaBUiia MOJB30BaHUS XUMHUYECKOW MOCYI0oM U j1abopaTopHbIM 00OpyAOBaHUEM, a
TaK)Ke IpaBuiia oOpallleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO TOJIYYEHHUIO M COOMpaHMIO Tra3000pa3HBIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

IIPOBOAMTH PEAKIINHU, TIOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB pa3IMYHbIX BELIECTB: paClO3HABATh
OTBITHBIM ITYTEM XJIOPUJ-, OpOMHI-, HOAU-, KapOoHaT-, pocdat-, cuinmkar-, Cynbdar-, THAPOKCHI-
MOHBI, KATHOHBI aMMOHHUS ¥ HOHBI H3yYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX pPacTBOpax
HEOpPraHMYECKUX BEIECTB;

MPUMEHSTh OCHOBHBIE ONEpAllMi MBICIUTEIbHON NEATENbHOCTH — aHallu3 U CHUHTE3, CPAaBHEHUE,
0000I11eHHe, CUCTEeMATU3alUI0, BBIBICHUE MPUYMHHO-CIEICTBEHHBIX CBA3€H — Ui W3ydeHHs
CBOMCTB BEUIECTB U XHMHUYECKUX PEAKLUI, E€CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHMUS —
HabJIt0/IeHne, U3MEPEHNE, MOJIEIUPOBAHHE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIE IpakTuyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
Pasznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTeCTBO3HA aKTUYECKOH 5 2 buomiorexa LIOK
. TECTBO3HAHUS U IIPAKTUY )%
P https://m.edsoo.ru/7f41837c
JIeSATEIbHOCTH YeJIOBEKa
BemectBa n xumuueckue bubnuorexa [IOK
1.2 27 1
peaxiuu https://m.edsoo.ru/7f41837c

Utoro no pazneny 32

Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BellleCTB

51 Boznyx. Kucnopoa. Ilonsitue 06 5 Bbu6moteka [JOK
OKCHIax https://m.edsoo.ru/7f41837c
99 Bonopox.llonsatue o kuciorax u 10 1 bubnmnoreka HOK
CONSAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 9 1 1 bubnmorexa LIOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 12 1 1 bubmmoteka IIOK
HEOPraHUYECKUX COCTUHCHUIN https://m.edsoo0.ru/7f41837¢c
Hroro no paszneny 37

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuognyeckas cucrema xummnueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aroMoB. XUMHUYECKAasl
cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHN

Ilepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema 10 bubnuotexa [JOK
XUMHYECKHX d5ieMenToB J1. 1. https://m.edsoo.ru/7f41837¢

Mennene-eBa. CTpoeHne aroma

3.1
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XUMHYECKasA CBI3b.

3.2 OKHCIUTETBHO- 11 bubmmorexa LIOK
BOCCTaHOBUTEIILHBIE PEAKIIMH https://m.edsoo.ru/7f41837¢c
HUroro 1o pazaeny 21 bubmuoreka LIOK
https://m.edsoo.ru/7f41837c
Bbubnuoreka LIOK
Homopene e https://m.edsﬁ).ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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9 KJIACC

KosmyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB U TeM uu@poBbIe
Ne n/m P Konrpoansnbie IpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3ned 1. BemecTBo H XuMH4yecKkmne peakiun
[ToBTOpEeHME U YIITyOJICHHE 3HAHUT bubmuorexa [JOK
11 5 1
OCHOBHBIX Pa3JIesoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxuuit https://m.edsoo.ru/7f41a636
DNEKTPONUTHYECKAs TUCCOLIUALIHS. bubnuorexa [JOK
13 8 1 1
XUMUYECKUE PEaKIUK B PACTBOPaxX https://m.edso0.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHHS
21 OO1m1ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubnuoreka [IOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
' PYTHIRL &€p https://m.edso0.ru/7f41a636
COCMHEHUS
06
25 oneviemron VA tpymnu, Ao, docpopunx T ,  brbmoremlOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
COCIMHEHUS
24| ontweon Narpymm. Yineponn : 1 ,  bubmoremlOK
' N PYHHEL PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHECHUS
Hroro o pazneny 25

Pazpgea 3.

MeTasuibl 1 HX COeAHMHEHUSA
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bubmuoreka [JOK

31 Obue cRORCTER METAIIOR 4 https://m.eds00.ru/7f41a636
3. B . 16 bu6mmoreka [IOK
. aXHeHIINe METAJUIBI U UX COSIUHEHUS https://m.edsoo.ru/7f41a636
Wtoro mo pazneny 20
Pa3znen 4. Xumus 1 OKpy:Kamomas cpeia
41 B . 3 bubmuorexa [JOK
. CIECTBA U MAaTEPHAJIbl B )KU3HU YEJIOBEKA https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMi https://m.edso00.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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INOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Neo KounyecTBo 4yacoB I[aTa H3YyYCHUA 3_]]eKTp0]-[]-[[,Ie uml)pOB[,[e
Tema ypoka
n/m Bcero Kp/p Ip/p IUIAH dakr o0pa3oBaTe/ibHbIE PeCypChl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 05.09.2023 bub6nmoreka [IOK
yemoBeka. Tena v BemecTsa https://m.edsoo.ru/ff0d210c
IlonsaTHe 0 MeTOIaX MO3HAHUS B bubnunorexa LIOK
2 1 .09.202
XUMHU 06.09.2023 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
paboThI B 1a00paTOPUU U TIPUEMBI bubmmorexa [JOK
3 1 1 07.09.2023
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTele BellecTBa 1/1 cmecH. CrocoOb! 1 12.09.2023 bu6nmorexa LIOK
pasjieicHus cMecei https://m.edsoo.ru/ff0d26ca
5 ZIII’) aKTTeHC; e lza%;i;\f j - 1 1 13.09.2023 bubmrorexa LIOK
A3AICIICHHC CMece . PHMEpE R https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
bu6mmorexa IIOK
A 1 14.09.202
6 TOMBEH MOTICKYTHL 09.2023 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE DJIEMEHTHI. 3HAKH bubnunorexa [IOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6nunorexa LIOK
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 19.09.2023 https://m.edsoo.ru/ffod2a6e
but6mmorexa [IOK
A - 1 20.09.202
9 TOMHO-MOJIEKYJIIPHOE YUEHHE 0.09.2023 https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB.
bubmmoreka [IOK
1 X .B 1 21.09.202
0 nMudeckas popmyia. BareHTHOCTH 09.2023 https://m.edsoo.ru/ffod2eae
ATOMOB XMMHMUYECKHX JICMCHTOB
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OHpCI[G.HGHI/Ie BaJICHTHOCTHU aTOMOB II0

11 . 26.09.2023 https://resh.edu.ru/subject/lesson/1487
(dhopMyniaM OMHAPHBIX COCTUHEHHIA

12 OrtHocuTenbHas aTOMHAs Macca. 97.09.2023 bubnmoreka [IOK
OTHOCHTEIbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c

13 Ypok —HpaKTI/iKYMI Haxoxnenue 98.09.2023 bubmmoreka [JOK
MOJICKYJIIPHOM MAacChlI BEILIECTB. https://m.edsoo.ru/ff0d323c
MaccoBasi 107151 XMUMHAYECKOTO bubnuorexa [JOK

14 03.10.2023
3JIEMEHTA B COCAMHCHUH https://m.edsoo.ru/ff0d350c
Brruncinenus maccoBoil noau bu6nmorexa LIOK

15 XMMHYECKOT0 3JIeMEeHTa 110 hopMmyIie 04.10.2023 https://m.edsoo.ru/ff0d350c
COCITUHEHUS
Haxoxzaenue mpocreiimien GopmyIibi bubnnorexa [JOK

16 BEIECTBA 110 MACCOBBIM JIOJISIM 05.10.2023 https://m.edsoo.ru/ff0d350c
3JIEMEHTOB
Brraucnienus npocreiimeit popmyisr Bbu6mmotreka [JOK

17 BEIIIECTBA 110 MACCOBBIM HJIH MOJIBHBIM 10.10.2023 https://m.edsoo.ru/ff0d350c
JIOJISIM DJIEMEHTOB

18 Haxoxnenne maccoBoit 101m 11.10.2023 bubmmoteka IIOK
XUMHAYECKOTO 3JICMEHTa B COCTHHCHHH. https://m.edsoo.ru/ff0d350c
KomunuectBo BemecTBa. Moiib. bu6nmorexa LIOK

19 12.10.2023
Momnspnas macca https://m.edsoo.ru/ff0d5230
DOuU3nIeCcKre U XUMHUYECKHUE SBIICHUS. bubmmoteka IIOK

20 17.10.2023
XuMHuuecKas peaxius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycinoBus MPOTEKAHUS bubmmoreka HOK

21 18.10.2023
XHUMHUYECKHX PeaKini https://m.edsoo.ru/ff0d3al16
3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubmmoreka [JOK

22 19.10.2023
XUMHUYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BrrancieHus Kom4ecTBa, Macchl

’ bu6 OK
23 BEILIECTBA 110 YPABHEHUSIM 24.10.2023 nosmotexa I

XUMHUYCCKUX peaKuHﬁ

https://m.edsoo.ru/ff0d5708
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Breraucnenus KOJIMYE€CTBA, MAaCChl

bubnunoreka LIOK
24 25.10.2023
petiecta 1o ypaBHteMM https://m.edsoo.ru/ff0d5708
XUMHAYECKHX PEaKIUi
B
g | e —
» P " o https://m.edsoo.ru/ff0d5708
XUMHAYECKHUX PEaKIUi
Pacy€Thl MO0 XMMHYECKUM ypaBHEHUSAM
26 KOJIMYECTBA U MacChl HCXOIHBIX 07.11.2023
BEIICCTB MJIU MPOJAYKTOB PEaKIIHH
Berunciienus mo ypaBHEHUSAM
97 XUMHYECKOHN PeaKIMK: KOJIUIeCTBa 08.11.2023
BEIIIECTBA, MACCHI I10 U3BECTHOM
JTAHHBIM
Berunciienus mo ypaBHEHUSAM
08 XUMHYECKOHN PeaKIMK: KOJIMIeCTBa 09.11.2023
BEIIIECTBA, MACCHI I10 U3BECTHOM
TAHHBIM
K N
g P ’ o https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
Ypok —npakTukym TUIbl XUMHYECKHUX bubmmnoreka HOK
30 15.11.2023
peaKIHid. https://m.edsoo.ru/ff0d3f34
M. B.JI — yYEHBIN-
31 SH mfioiﬁozaogq ZI:;: " 16.11.2023 Bubmmorexa LOK
t AueT: HVI o https://m.edsoo.ru/ff0d40c4
CcUCTEMaTHU3alMsl 3HAHUI
39 Kontponbnas padota Nel o teme 91.11.2023 bubnuotexa [JOK
«BerecTBa 1 XUMUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
Boznyx — cmechk ra3zos. Cocras
buo OK
33 Bo3ayxa. Kuciopog — snemMeHT u 22.11.2023 nommorexa Ll

npocroe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
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duznueckre 1 XUMUYECKHE CBOMCTBA

bubnunoreka LIOK

34 23.11.2023
kuciopoaa. [loustre 00 okcuaax https://m.edsoo.ru/ff0d4614
CriocoObI TTOTy4eHUsT KHCIIOPO/Ia. bubmuorexa [IOK
35 28.11.2023
[TpuMeHeHHEe KHCIOpOaa https://m.edsoo.ru/ff0d497a
TemnoBoit 3¢ ekt xumMuaeckoit
peaKkuuu, MOHSITHE O bu6nmmoreka [IOK
36 29.11.2023
TEPMOXHUMHUYECKOM YPAaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUAX
37 gff Jﬁiﬁéﬁiﬁ yr(fifofzéfi;o 30.11.2023 Bubmioreka LIOK
P AR, o https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
IT 0
38 onysene n 222?11];@3;2 Jopos 05.12.2023 Bubmioreka LIOK
o P HoPOd, o https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
39 Bogopon — snemeHT u mpocTtoe 06.12.2023 bu6nunorexa LIOK
BeecTBo. Haxosxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
40 dusznyeckrue U XUMHUUYECKHE CBOMCTBA 07.12.2023 bu6nmorexa LIOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoteka IIOK
41 IT 12.12.202
OUITHC O KHCTOTAx 1 COIX 023 https://m.edsoo.ru/ff0d50d2
CrniocoOslI ostydeHus BOAOPOa B bubnnorexa [JOK
42 13.12.2023
nabopaTopun https://m.edsoo.ru/ff0d4dd0
43 Eﬁaimqf{;mz paifiﬁ 4BHO TeMea 14.12.2023 Bubmmorexa IOK
OfyHeHme COV PARHE BOAOPOAd, o https://m.edsoo.ru/ff0d4f42
W3YYECHHE €ro CBOMCTBY
Mounsipabiit 00BEM razoB. 3aKoH bu6muoreka [JOK
44 19.12.2023
ABoraapo https://m.edsoo.ru/ff0d542e
Breruncnenus o0b€Ma, KoarmuecTBa
’ b K
45 BEIIECTBA rasa Mo €ro U3BECTHOMY 20.12.2023 Homorexa LO

KOJIMYECTBY BEIIECTBA WU 00BEMY

https://m.edsoo.ru/ff0d55a0
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46

Brruuciesus 006EMOB ra3oB IO
YPaBHEHHUIO pEaKIMu Ha OCHOBE 3aKOHA
00BEMHBIX OTHOLLIEHUI I'a30B

21.12.2023

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5708

47

48

dusndyeckue ¥ XMMUUECKHE CBOMCTBA
BOJIBI

CocraB ocHoBanuii. ITonsgtue 00
HWHJIUKATOpax

26.12.2023

27.12.2023

bu6nmorexa [IOK
https://m.edsoo.ru/ff0d587a

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d59e2

49

Bopna xak pactBopuTENb.
HaCBIIJ_IeHHBIe 1 HCHACBIIIICHHbIC
pacTtBopsl. MaccoBast 107151 BElleCTBa B
pacTtBope

28.12.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0d5b40

50

[IpakTuueckas pabora Ne 5 o teme
«IIpuroroBiieHHE PaCTBOPOB C
OnpeeaEHHON MacCOBOU 10JIEH
PacTBOPEHHOIO BEILIECTBA»

09.01.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5eba

51

52

53

BreraucneHns ¢ uCnojb30BaHuEM
MOHSTHS «MaccoBas J0JIs BEIIeCTBa B
pacTtBope»

BrraucneHnus ¢ ucnojib30BaHUEM
MOHSATHUS «MaccoBas J0JIsI BEIISCTBA B
pacTtBope»

Brrancnenus ¢ ucnojib30BaHHEM
TOHATHUS «MOJISIpPHASE KOHLIEHTPALUS
PacTBOPEHHOTO BEILLIECTBA)

10.01.2024

11.01.2024

16.01.2024

54

Brruncienus ¢ uCnoiab30BaHUEM
MOHSTHUSL «MOJISIpPHASI KOHIIEHTPaIHs
PacTBOPEHHOTO BEILIECTBAY

17.01.2024

55

BrruncieHust ¢ HCnojIL30BaHUEM
rpauKOB PaCTBOPUMOCTH JIJIst
pacd€TOB PACTBOPUMOCTH BEIIECTB

18.01.2024



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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O06006maromuii ypok 1mo Teme:

56 23.01.2024
«Kucnopoa. Bonopoa. Bona.»

57 Kontposnbnas padota No2 o teme 94.01.2024 bubmuorexa [IOK
«Kucnopoza. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KiacCUPUKALIUS, bubnunorexa LIOK

58 25.01.2024
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bu6nunoreka LIOK

59 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX 30.01.2024 https://m.edsoo.ru/ffoda64e
OKCHJIOB

60 OcHoBaHUA: cCOCTaB, KJIacCH(pUKAIIHS, 31.01.2024 bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonyyenue u XuMHUYECKUE CBOMCTBA bubnuorexa [IOK

o1 OCHOBaHHI 01.02.2024 https://m.edsoo.ru/ff0d67ca
Kucnotel: cocras, kiaccudukaus, bubnunoreka LIOK

62 06.02.2024
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyyenue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK

63 07.02.2024
KHUCJIOT https://m.edsoo.ru/ff0dfee2

64 le " éi?im;m):;;r necry 08.02.2024 BuGmuorexa LIOK
¢ Ofo OMyHCHIA, cexme R https://m.edsoo.ru/00ad9474
CBOICTBa
[IpaxTnueckas padora Ne 6. Pemenue

65 9KCIIEPUMEHTAJIbHBIX 3a7a4 110 TeMe 13.02.2024 bubmmnoreka HOK
«OCHOBHBIE KJIacChl HEOPTaHMUECKIX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»

66 I'eneTnueckas CBA3b MEXKIY Ii.]'IaCC.’:lMI/I 14.02.2024 bu6muoreka [JOK
HEOPraHUYeCKUX COCTUHECHUI https://m.edsoo.ru/00ad9a50

67 I'enernueckas cBs3p MEKy Kilaccamu 15.02.2024 bubnunorexa LIOK

HCOPTraHNYCCKUX COE€IUHEHUI

https://m.edsoo.ru/00ad9a50
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O0001IeHYE ¥ CUCTEMAaTU3 AU

bubnunoreka LIOK
68 7| 1 «O 20.02.2024
3HAHUH I10 TEME: « CHOBHBIGUKJIaCCH https://m.eds0o.ru/00ad9ch?
HEOPraHUYECKUX COCAMHEHHIN
K §] Ne3 :
69 | "OcHommte xtacon neopramecX 21,0220 BuGmorexa LIOK
o P T https://m.edsoo.ru/00ad9ela
COeIMHEHH I
. HepBbIee HOHBITI;I/I :naccnl(?[pmaun: 12 02,2004 Butmiorexa LIOK
XUMHYECKHX 2JIEMEHTOB. I1oHsITHE O .02.
https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U BuGmorexa LIOK
71 [Tepuoanueckas cucTeMa XMMHUYECKUX 27.02.2024
https://m.edsoo.ru/00ada52¢c
anemenToB . 1. Menaeneera
bubnunoreka LIOK
712 I1 28.02.2024
CPHOAPL, TPYIIIRL, HOATPYITHET https://m.edsoo.ru/00ada52c
73 Crpoenue atomoB. COCTaB aTOMHBIX 99.02.2024 bubnnoreka [JOK
saep. U3ororsl https://m.edsoo.ru/00ada342
CrpoeHne 3JIeKTPOHHBIX 06onoquv Bumorexa LIOK
74 aToMOB 3J1eMeHTOB [lepunoanueckoit 05.03.2024
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
C o .
a:f;j:iee BEE;TE)((;TZI;;;;?;;GK https://app.onlineschool-1.ru/8-
75 p . 06.03.2024 klass/himiya/stroenie-elektronnyh-
snemeHToB lleproanyeckoi cucteMbl )
obolochek/article
.. MenneneeBa
3 .
a:zfngtf)i;::f;?ai?:;g?Hyoa https://app.onlineschool-1.ru/8-
76 ’ 07.03.2024 klass/himiya/stroenie-elektronnyh-
METAIUTHYECKUX U HEMETAIUTHYECKUX )
. obolochek/article
CBOICTB 10 TpyMnIam 1 nepuojam
XapakTepucTuKa XUMHIECKOTO
77 3JIEMEHTA MO €r0 MOJIOKEHUIO B 12.03.2024 bubnuotexa [JOK

[Tepnonnueckoii cucreme /1. U.
MeHnaeneeBa

https://m.edsoo.ru/00ada824
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3nauenue [lepuoauyeckoro 3akoHa bubnmoreka [JOK
78 13.03.2024
IUISl pa3BUTHSL HAYKH U TIPAKTUKH. https://m.edsoo.ru/00ada96e
DJIEKTPOOTPULIATEILHOCTH aTOMOB bubmuorexa [IOK
7 XMMHYECKHUX JIEMEHTOB 14.03.2024 https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
80 HMoHHas XuMHu4deckas CBsI3b 19.03.2024 https://m.edsoo.ru/00adac34
KoBaneHnTHas nosnsipHasi XuMHYECKast Bbu6mumotexa [JOK
81 CBSI3b 20.03.2024 https://m.edsoo.ru/00adaab8
KoBanentHas HenossipHas XUMHUYECKast bubnnorexa [JOK
82 CBAA3b 21.03.2024 https://m.edsoo.ru/00adaab9
bubnunoreka LIOK
83 CrerneHb OKUCIICHUS 03.04.2024 https://m.eds0o.ru/00adae28
OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bubnnorexa [{OK
84 04.04.2024
peakuu https://m.edsoo.ru/00adb076
bubnuoreka [IOK
85 OKuCIUTEIN U BOCCTAaHOBUTEIN 09.04.2024 https://m.eds0o.ru/00adb076
Cocrasienue ypaBaenuiit OBP. https://app.onlineschool-1.ru/8-
86 10.04.2024 klass/hlml.va/oklslltelr]o-
vosstanovitelnye6/article
OKHCIUTETEHO-BOCCTAHOBUTEIHHBIE https://app.onlineschool-1.ru/8-
87 peaknuu. CocTaBiieHUEe YpaBHCHHMA 11.04.2024 klass/himiya/okislitelno-
OBP. vosstanovitelnye6/article
https://app.onlineschool-1.ru/8-
38 Ypok- HPaVKTHKYt\"I " CocraBieHue 16.04.2024 klass/himiya/okislitelno-
ypasuenuii OBP vosstanovitelnye6/article
OGOGIIEHHE 1 CHOTEMATH3ALIS https://gpp.onlin_es_chool-l.ru/8-
89 3HaHWU 110 TeMe: «CTpoeHHue aToma. 17.04.2024 Klass/himiya/okislitelno-

XuMH4YeCKas CBI3bY

vosstanovitelnye6/article
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https://app.onlineschool-1.ru/8-klass/himiya/okislitelno-vosstanovitelnye6/article
https://app.onlineschool-1.ru/8-klass/himiya/okislitelno-vosstanovitelnye6/article
https://app.onlineschool-1.ru/8-klass/himiya/okislitelno-vosstanovitelnye6/article
https://app.onlineschool-1.ru/8-klass/himiya/okislitelno-vosstanovitelnye6/article

KonTtponsHast pabora Ne4 o reme

bubnunoreka LIOK
. X 1 18.04.2024
90 «Ctpoenne aroma. XuMUYecKas 8.04.20 https://m.eds00.ru/00adb486
CBSI3bY
O06o001IeHNEe U CHCTEMATH3aLIHS bu6nmorexa [IOK
91 1 23.04.2024
3HAHMH 3a Kypc 8 Kiacca https://m.edsoo.ru/00adb33c
O06o001IeHNEe U CHCTEMATH3aLIHS bu6nmmoreka [IOK
92 1 24.04.2024
3HaHUii 3a Kypc 8 Kiacca https://m.edsoo.ru/00ad9cb?2
93 HroroBast KoHTpoIIbHAsI paboTa 1 25.04.2024
[ToBTOpeHue 1o Teme:
94 [TepBoHaYaIbHBIC XUMUYCCKHE 1 02.05.2024
TTOHSITHS
95 [ToBTropenue mo teme: OCHOBHBIC 1 07.05.2024
KJIaCChl HEOPTaHUYECKUX BEIICCTB
96 [ToBTOpenue no reme: OCHOBHBIE 1 08.05.2024
KJIACChI HEOPTAHMYECKUX BEIICCTB
97 Ypok- myTemecTBrUe 10 OCHOBHBIM 1 14.05.2024 bubnuoreka [IOK
KJIaccaM HEOPraHUYeCKUX BEIIECTB https://m.edsoo.ru/ff0d61c6
08 [ToBTOpenue no Teme: «BajaeHTHOCTS. 1 15.05.2024
CreneHb OKHCIECHUS
99 [ToBTopenue no teme: [ICX3, OBP 1 16.05.2024
Crtpoenue aToma, XUMHYECKas CBS3b,
100 IToBTopenue no teme: [ICX3, OBP 1 91.05.2024
Crtpoenue aToMa, XMHYECKast CBSI3b,
101 0606HvleHHe U CUCTEMATHU3AIH 1 99 05.2024
3HAHUU 32 Kypc 8§ Kimacca
102 O6O6HUIGHI/Ie Y CUCTEMAaTH3alus 1 93.05.2024
3HaHMUH 3a Kypc 8 Kiacca
OBILIEE KOJIMYECTBO YACOB I1O0 101

I[TPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

N KounuectBo yacos HMara Hara DJIeKTpOHHbIe U (pPOBbIE
[
- Tema ypoka H3YICHHS IO | HM3YYCHUHA o0pa3oBaTejibHbIE
n/n Bceero Kp/p  Tip/p IUIAHY paxkTnueckasn pecypcsl
. Heplzozmqem(mz 3aKOH. lgezHOﬂW;[eCIIanﬂ . 05 09,2093 Bumiorexa LIOK
cuUcTeMa XuMuueckux snemenTos /1. 1. .09.
https://m.edsoo.ru/00adb59e
Menneneena
, 3aKOHOMEPHOCTH B U3MEHEHHUH CBOI‘/ECTB . 07 09,2003 BuGmorexa LOK
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX .09.
P P https://m.edsoo.ru/00adb6b6
MEPHUOIOB
3 Kiaccudukanust 1 HOMEHKIIaTypa 1 12.09.2023 bubmmoreka [JOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Buaer xumnueckon CBSI?I/I M THIIBI 1 14.09.2023 bu6nmorexa LIOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas paborta Nel mo teme
5 «[ToBTOpEHUE U yriayOieHue 3HaHui 1 1 19.09.2023
OCHOBHBIX Pa3ZeiioB Kypca 8 Kiacca»
6 Knaccudukanms XumMuueckux peakiuii 1mo 1 91.09.2023 bubmuoreka [IOK
Pa3ITUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
n .
7 catgs, Tomsne o rosoremsr 1 1 26.09.2023 butmorexa [OK
DEAIHIH. R https://m.edsoo.ru/00adbe9a
TeTePOreHHBIX PEaKIMIX
. gommde 0 XMMHYECKOM PaBHOBECHUH. . 25 09,2003 BuGmorexa 1IOK
aKTOPBI, BIUAIOLIME HA CKOPOCTh .09.
PHL . B P https://m.edsoo.ru/00adc28c
XUMHUYECKON peaKInu
9 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE 1 03.10.2023 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPOITUTHYECKON
bub6 OK
10 nucconuanuy. CHUIbHBIC U cladble 1 05.10.2023 nommorexa Ll

SJICKTPOJIUTBI

https://m.edsoo.ru/00adcd68
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bubnunoreka LIOK

11 J4! 7 10.10.202
OHHPIC YPABHCHITT peariiii 0.10.2023 https://m.edsoo0.ru/00add448
12 iﬁﬁ:ﬁiﬁ“ﬁ EEZ:: EBZLKZITC;IB(;EHH 06 12.10.2023 bubmmorexa [IOK
. pea o https://m.edsoo.ru/00add5d8
3JICKTpOJII/ITI/I‘IeCKOI/I JAucconualnin
13 fHer?Z§§f§If§ Z%fﬁ:ﬁoﬁfﬁfffon 17.10.2023 bubmmorexa LIOK
peA i A https://m.edsoo.ru/00add8b?2
JUACCOLMAILIN
bubnunoreka LIOK
14 I1 5| 19.10.202
OHATHE O THIPOJHZE COICH 9.10.2023 https://m.edso0.ru/00add9d4
K 02
15 «SHEEOH; Hljjlfqafc(:;i{NHc:(()) 1::4 ia 24.10.2023 bubmorexa LIOK
JICKTpOT a HHATUL o https://m.edsoo.ru/00addecO
XHMMHUYECKUE PEAKLIUN B PACTBOPAX»
. bu6nmoreka LIOK
16 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 24.10.2023 https://m.edsoo.ru/00addd12
17 [IpakTuyeckas padora Ne 1. «Permenue 07.11.2023 Bbu6mmoteka [JOK
IKCIIEPUMEHTAIBHBIX 337124 https://m.edsoo.ru/00addbfa
18 OO6mas XapaKTepI:ICTI/IKa TaJIOTeHOB. 09.11.2023 bubmuoreka [IOK
XUMHUYECKHE CBOWCTBA Ha ITPUMEPE XJiopa https://m.edsoo.ru/00addfe2
19 ﬁiﬁzmﬁpoj gofgﬂaHa; I;HCHE?’ 14.11.2023 bubmmorexa [IOK
CCKHC CBOMCTRA, TOTYHCHHC, o https://m.edsoo.ru/00ade104
IIPUMEHEHUE
20 Zﬁaimq;c;aﬂ 1312116}102? IJ:; iH:mT er . HE 16.11.2023 bubmmorexa [IOK
. © y:{e © COTARO COTRL, H3YHACHHC o https://m.edsoo.ru/00ade348
€€ CBOUCTB»
21 fiﬁfﬁfffff H;Zp iﬁﬁiﬁ HH 13 21.11.2023 Bubmmorexa [IOK
DEAKHIH, g o https://m.edsoo.ru/00ade488
peal"eHTOB JaH B I/I36BITKC
99 OO0mas xapakTepucTuka 3J1eMeHToB VIA- 93.11.2023 bubnuotexa [JOK

TPYIIIBI

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

ANnoTpornHbie MOAU(UKALIUY CEPHI.

bubnunoreka LIOK

2 H & i 28.11.202
3 aXO0XJICHHUE CEpPhI U e& COGUHI/IHGHI/II/I B 8 023 https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA Cephl
24 CepoBoaopon, CTvpoeHI/Ie, buzndeckue u 30.11.2023 bubmuorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
e gKCI/II[:I cezm. CepHa;I KH(;HOTa: 05 13 2093 Bumorexa LIOK
M3UYECKHE U XUMUYECKHE CBONCTBA, 12. https://m.eds0o.ru/00adea28
pUMEHEHUE
56| npovasmomoro noceGe mompeonms 07.12.2023 biorera LIOK
POMBILL A o https://m.edsoo.ru/00adec8a
CEPHOM KUCIOTHI.
97 Brrunciaenne MaccoBO 10JIM BRIXOAa 12122023 bubnunoreka LIOK
HPOJIyKTa PEaKIUu https://m.edsoo.ru/00adec8a
s Oo6ast Xlai)aKTeqlf))I/ICTI/IKa 351eMeHTOB VA- 14192093 BuGmorexa LOK
TPYITHBL A30T, fl sureckae o https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOHCTBA
29 AMlxvmaK, ero (pusnueckue u XUMHUYECKHe 19.12.2023 bubmuoreka [IOK
CBOWMCTBA, MMOJyYCHUE U IPUMEHEHNE https://m.edsoo.ru/00adf004
30 fﬁiﬁiﬁiﬂiﬁ st3 He(;;eeMeero 21.12.2023 bubmorera TOK
VT s o https://m.edsoo.ru/00adf180
CBOMCTBY»
A3oTHas Kuci0Ta, €€ husnvecKkue u bubmmnoreka [HOK
31 26.12.2023
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
32 ?JEOE;OE fﬁe HTI;TP;TLB Ha;iie;:x 28.12.2023 Bumuorexa LIOK
© . eerse P o https://m.edsoo.ru/00adf518
ynoOpeHuit.
®docdop. Oxcua pochopa (V) u
b K
33 dochopHas kucnora, pusnueckue u 09.01.2024 u6morexa LO

XUMHUYCCKUC CBOﬁCTBa, MOJIYYCHHUC

https://m.edsoo.ru/00adf68a
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Hcnons3oBanue gochaToB B KauecTBe

bubnunoreka LIOK

4 . 11.01.2024
3 MI/IHepaJIB}jBIX yaoOpeHuit. 3arpsizHeHne 01.20 https://m.edso0.ru/00adfc20
NPUPOIHON cpeabl hocharamu
35 VYrnepon, pacnpocTpaHeHUe B HPI/IpOI[e, 16.01.2024 bubmuorexa [JOK
(du3ryecKre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Okcupl yriaepojaa, ux Gpusnyeckue u bubmuorexa [JOK
36 18.01.2024
XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
bubnunoreka LIOK
7 & 23.01.2024
3 YronpHas KUCIIOTa U €€ CONU 3.01.20 https://m.eds00.ru/00ae006c
o }:[r][)aKTI/IIIeCKaH pabota Ne 4 o Teme ”s 012001 BuGmorexa LIOK
OLYTICHIE YIICKHEIONO rasa. . o https://m.edsoo.ru/00ae027e
KauecTBenHnas peakmusi Ha KapOOHAT-HOH
39 gefa];o;j;g: I;: H:CI{T};ZI;I(HK(;?( 0 30.01.2024 BuGmuorexa LIOK
P B R https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTepoaa
bubnunoreka LIOK
40 K i 01.02.2024
PEMHIIL I €10 COCAMHEHIA https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue
41 9Kcnep1/1§/IeHTaanmx 3a/1a4 1o TeMe 06.02.2024 bubmuoreka [JOK
«BakHeime HeMeTauTbl U UX https://m.edsoo.ru/00ae0bf2
COCITUHEHUS)
42 fﬁfxﬁi Eif;iii rpllon;eMe 08.02.2024 bubmorera TOK
o https://m.edsoo.ru/00ae0el8
COCTUHEHUS)
? eve © © OB, TEHBIHCCKHC o https://m.edsoo.ru/00ae103e
CBOMCTBa METAJIIOB
XUMUYECKUE CBOWCTBA METAJLIOB.
b K
44 DNEKTPOXUMHUYECKUH Psiji HAllPsHKEHUN 15.02.2024 nbmorexa LO

MCTAJIJIOB

https://m.edsoo.ru/00ael1156
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O611me cnocoObl MOTYyYSHHsI METAJLIOB.
CnnaBel. Beruncnenus no ypaBHEHUsAM

bubnunoreka LIOK

4 20.02.2024
> XMUMHUYECKUX PEaKIIUi, eCII OJINH U3 0.02.20 https://m.edsoo.ru/00ae1156
PEareHTOB COACPKUT NTPUMECH
bubnunoreka LIOK
46 [TonsTHE O KOPPO3UN METAIIIOB 22.02.2024 https://m.eds00.ru/00ae1278
bu6nmoreka [IOK
47 IlemouHbIe MeTaILIbI 27.02.2024 https://m.eds0o.ru/00ae14b?
bubnunoreka LIOK
48 OKcubl U THAPOKCUIBI HATPUS U KAJIUS 29.02.2024 https://m.eds0o.ru/00ae14b?
[[lenouHno3eMeNbHBIE METAJIIbI — KAIBIIUN bubnuorexa [IOK
49 Y MarHui 05.03.2024 https://m.edsoo.ru/00ae15e8
. bu6nmorexa LIOK
50 Baxueime coenuHEHUS KaJIbLIUA 07.03.2024 https://m.eds0o.ru/00ae15e8
51 O06o001IeHre U CUCTEMAaTH3allUsl 3HAHHUI 12.03.2024
59 JKécTkoCTh BOIBI U CIIOCOOEI €8 14.03.2024 bu6nmoreka LIOK
YCTpaHECHUS https://m.edsoo.ru/00ae1886
53 ?Hl?ﬁ:qe;:? pf ET; JIQ 61:0 . 19.03.2024 bubmmorexa LOK
COTRO® | o erotpl ee R https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubmmoteka IIOK
4 A i 21.03.2024
> FHOMHHIH 03.20 https://m.edsoo.ru/00aelc64
AmpoTepHbIe CBOICTBA OKCHJIA U bubmuoreka [IOK
4.04.2024
> THIPOKCHIA 04.04.20 https://m.edsoo.ru/00aelc64
bubnunorexa LIOK
% Keneso 09.04.2024 https://m.edsoo.ru/00ae1d86
Oxcupl, THAPOKCHIBI B coiu xene3a (11) bubnuotexa [JOK
7 11.04.2024
> u xenesa (I11) 04.20 https://m.edsoo.ru/00ae35e6
58 O06o0meHre U cucTeMaTr3aIus 3HaHUH 16.04.2024
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[IpakTuueckas padora Ne 7. Perenue

bubnunoreka LIOK
1 18.04.2024
59 3KcnepH§4eHTaanHx 3a/1a4 1o TeMe 8.04.20 https://m.edsoo.ru/00ae3de8
«BaxxHeiime MeTauIbl ¥ UX COeTMHEHUS
Brruncnenus no ypaBHEHUSIM
60 XAMHUYECKUX PEaKUU, €CIIU OOUH U3 1 93.04.2024 bubnunoreka LIOK
PEareHTOoB JaH B U30BITKE UIIH COIAEPIKHT o https://m.edsoo.ru/00ae1750
PUMECH.
61 O00011eHre U cUCTEMAaTU3ALNS 3HAHUI 1 25.04.2024
62 KOHTpOJiLHa;I pabota Ne4 o reme 1 02.05.2024
«BaxHeimme MeTauIbl ¥ UX COSTMHEHUS
BemectBa 1 maTepuansl B IOBCEIHEBHOM bubmmoreka [JOK
1 7.05.2024
63 ’KH3HU YeITI0BEeKa 07.05.20 https://m.edso0.ru/00ae3f50
XHMMHYECKOE 3arpsi3HEHUE OKPYKAIOLIEN bubnuoreka [IOK
64 1 14.05.2024
CpE/BL. https://m.edso00.ru/00ae4270
65 Ponp X¥MuM B peIEHHH IKOJIOTHYECKHUX 1 Bbu6moteka [JOK
npoOiieM https://m.edso00.ru/00ae4270
O0001eHne U cUCTEMaTU3aLNs 3HAHUH 3a bubmmoteka IIOK
66 1 16.05.2024
Kypc 9 kiacca https://m.edsoo.ru/00ae0d0a
bu6nunorexa LIOK
67 HToroBas KOHTpOJIbHAsA paboTa 1 21.05.2024 https://m.edsoo.ru/00adb33c
bubmmoteka IIOK
IT 1 23.05.2024
08 OBTOpEie 32 Kype 9 iacca 3.05.20 https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 67

I[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. Xumus, 8 xnacc/ I'abpuensu O.C., Ocrpoymos U.I'., CiankoB C.A., «M3natensctBo «IIpocBemieHune»

2. Xumus, 9 xnacc/ I'abpuensn O.C., OctpoymoB W.I'., Crankos C.A., «M3natensctBo «IIpocBemenue»

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

1. I'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HacronpHast kaura yuntens. XuMus. 8 KII.:
Meroandeckoe mocodwue. - M.: JIpoda, 2021.

2. l'abpuensn O. C., Aurykosa A. B. Tetpans ais 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX padoT. 8 k. K
yueOHuky O. C. 'abpuensna «Xumus. 8 kinace». M.: Ipoda, 2022.

3. IN'abpuensu, O. C. Metoaudeckoe nocodue k yueonuky O. C. I'abpuensaa «Xumusi». 8 kiacc / O. C.
I"abpuensu. — M. : JIpoda, 2021. — 109.

4. TI'abpuensn, O. C. Meronndeckoe nmocodue k yueonuky O. C. I'abpuensaa «Xumusi». 9 kiacc / O. C.
I"abpuensu. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHonorudeckre kapTol K yaeOHuky O. C. ['abpuensna «Xumus. § KJ1accy : METOINIEeCKOe
nocobue / JI. . AcarnoBa. — M. : [Ipoda, 2020

6. Xumus : TexHoiorndeckue KapTol K yaeOHuky O. C. ['abpuensna «Xumus. 9 Ki1accy : METOIUIECKOe
nocobue / JI. . AcanoBa. — M. : lIpoda, 2018

7. Xumus. 8 ki1.: KontponsHble u mpoBepouHbie paboTsl K yueOnuky O. C. I'abpuensna «Xumus. 8» / O. C.
I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: Ipoda, 2022. nanabie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Enunas xomnexius L{OP http://fcior.edu.ru

Buneoypoku o xumuu, 7-11 k. http://mriya-urok.com/categories/himiya

[Mpe3eHTaryu K ypokam U BHEKJIACCHBIM MEpOTIpHUATUSIM, Xumust hitp://900igr

Hauanbuerit kype xumun: http://www.alhimik.ru

BHO - 2017 na dunekce https://zno.yandex.ua/ru/chemistry

AJIXUMUK http://www.alhimik.ru

Kypnan «Xumus u xumukn» http://chemistry-chemists.com

Jlncranumonnslie Kypebl mpu MI'Y s monroroBku abutypuentoB http://do.chem.msu.ru/rus/abitur/dl

Bupryanbhas xumudeckas mkoia http://maratakm.narod.ru

[Topran "Cets TBOpueckux yuurenei" http://it-n.ru/default.aspx

Co00111ecTBO B3aUMOITOMOIIHN yurTeseh. Xumus http://pedsovet.su/load/97

[azera "Xumus" u cait i yaurens "5 uny Ha ypok xumun'" http://him.1september.ru

WebElements: oHaiiH-cripaBOYHUK XUMHYECKHX AJieMeHTOB http://webelements.narod.ru

Xnumus IJIs1 BCEX! MJUIFOCTPUPOBAHHBIC MATCPHAJIBI 110 O6IH€I>1, OpFaHI/I‘ICCKOﬁ n HCOpFaHI/I‘lCCKOﬁ XUMHHN

http://school-sector.relarn.ru/nsm

Xumunueckuit cipaBounuk http://tehtab.ru/Guide/GuideChemistry
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http://mriya-urok.com/categories/himiya
http://900igr/
https://multiurok.ru/goto.php?url=http://www.alhimik.ru/teleclass/glava1/gl-1-0.shtml
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Chemnet - mopran pyHIaMeHTaNBHOTO XMMUYECKOTO 00pa3oBanus Poccun http://www.chemnet.ru

Xumust: OTKpBITHIH Kosutemk http://college.ru/chemistry

Xumus st Beex. Cepus "OOyuaromye
sunmkiaoneauu’ http://www.informika.ru/text/database/chemy/START.html

Xumus Uit BeeX. DIeKTpoHHbIi yueonuk http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html

HoGenesckue naypeatsi mo xumun http://n-t.ru/nl/hm

DTUMOJIOTHUS XUMHAYECKUX deMeHTOB hitp://www.biochem.nm.ru/science/element.htm

Dnementsl xu3HU http://school2.kubannet.ru

CaliT MO’KHO HCIIOJIb30BATh KaK IMOCOOHe JJIs1 YPOKOB XMMHUH B HIKOJIC U JOIIOJHHUTCIBHOM 06p330BaHI/II/I.

Caiit 0 xumuu XuMuK.ru http://www.xumuk.ru

Xumudeckuit pazzaen http://www.websib.ru

Xumus. O0pa3zoBaTeNbHbII CAT s IIKOJIBHUKOB http://www.hemi.nsu.ru

HimHelp.ru: xumudeckuii cepsep http://www.himhelp.ru

Ixonpras xumus http://schoolchemistry.by.ru

Xumusi: mocodue Juist abutypueHtos http://chemi.org.ru

3anumarenpHag xumus: http://home.uic.tula.ru/~zanchem
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