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INOACHUTEJIBHASA 3AIINCKA

Pabouasi nporpamMmma cocraBjieHa Ha OCHOBe:

- Gdenepanbubiii 3akoH «O06 oOpazoBanuu B Poccuiickoit deneparun» ot
29.12.2012 Ne 273-®3 (¢ UBMEHEHUSIMU U IOMIOJIHEHUSIMHU )

- Ilpuxka3z Munnpocsemenus Poccun ot 31.05.2021 N 287 (pen. ot
08.11.2022) "O6 YTBEPKIACHUH benepanbHOTO roCyJ1apCTBEHHOT O
o0pa3oBaTeILHOTO cTaHJapTa OCHOBHOTO o0111ero oOpa3zoBaHus"
(3apeructpuposano B Munrocte Poccuu 05.07.2021 N 64101)

- Ilpukaz MunucrepcrBa npocsemeHuss Poccuiickon ®enepannu  OT
18.05.2023 Ne 370 "OO6 yrtBepxkaeHun ¢eaepaibHO 00pa3oBaTeIbHOM
MPOTrpaMMbl OCHOBHOTO 00111ero oOpazoBanus"

- IlocraHoBieHne ['JTaBHOIO TOCYAAPCTBEHHOIO CAHUTApHOrO Bpaya
Poccuiickoit @enepartuun ot 28 ceHtsiops 2020r r. N 28 «OO0 yTBepkAecHUU
CanlluH 2.4.3648-20 «CaHuUTapHO-3MUJIEMUOJIOTHYECKHE  TpeOOBaHUS K
OpraHu3alysIM BOCIUTAHUS U OOYYEHHS, OTIbIXa M O3JI0POBICHUSA JETeH WU
MOJIOZISKHM»  (3aperUCTPUPOBAaHO  MUHHCTEpCTBOM  IocTuliud  Poccuiickoi
deneparuu 3 mapta 2011 18.12.2020r., peructparmonnsiii N 61573)

- Tlopsimok opraHu3alvu U OCYIIECTBICHUS] 00pa30BaTEIbHON JESITEIbHOCTH
0 OCHOBHBIM 0O0III€OOpa30BaTEIBHBIM IpOrpaMMaM - 00pa3oBaTEIbHBIC
MporpaMMbl HayaJlbHOTO OOIIEro, OCHOBHOIO OOIIEro W CpeaHEero oOIIero
obOpazoBanus ( Ilpukaz MunucrepctBa npocsemienus Poccun ot 22.03.2021 Ne
115, 3apeructpupoan MunucrepctsoM roctuniu PO 20.04.2021r. Ne 63180)

- Ilpuka3z Munnpocsemenusi Poccun ot 21.07.2023 N 556 "O BHeceHuu
n3meHeHuil B npuioxkenus N 1 u N 2 x nmpukasy MuHuctepcTBa npoCBeIEHUS
Poccuiickoii @enepanun ot 21 centsops 2022 r. N 858 "OO yrBepxkaeHun
dbenepasbHOTO TIepeuHsl Y4YEOHHMKOB, JOMYIICHHBIX K HCIOJIB30BAHUIO TIPH
peanu3ali HMEIIIMX TOCYJapCTBEHHYIO aKKpEeIUTalUi0 00pa30BaTeIbHBIX
IporpaMM  Ha4allbHOTO  OOINEero, OCHOBHOTO OOIIEro, CpeIHero OOIIero
oOpa3oBaHUs OpraHU3alUsSIMHU, OCYILIECTBIISIIOIIUMU 00pa3oBaTelbHYIO
JEATeNIbHOCTh, W YCTAHOBJICHUSI  MOPEAEIIbHOTO  CpPOKAa  HUCIOJIb30BaHUs
WCKITIOUCHHBIX yueOHnKoB" (3apeructpupoBano B Muntocte Poccun 28.07.2023 N
74502)

- OcHoBHas oOpazoBarenbHass mnporpamma OOO MBOVY «KmroueBckas
COL».

- YcraB MBOY «Kirouesckass COLLD»



[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TPeOOBaHMIA K pe3yJbTaTaM OCBOEHHWS OCHOBHOW 00pa3o
BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs, NPEICTABICHHBIX B
dI'OC 00O, a Takxe Ha OCHOBE (efepalbHO pabouelt MporpaMMbl BOCIIUTAHUS
M ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpasoBaTeabHbIX opraHu3amnusax Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuU Aa€T MPEJCTABICHUE O MEJsAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMeTa, YCTaHABIIMBAET 00s13aTENIbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNPENENSICT KOJUYECTBEHHBIE WU
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpPEAeNsiEeT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATELHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHUWE XUMHUHU CIYKUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealiM3allid  BO3MOKHOCTEW  JUII  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4uyeOHOM  JIesTEIhHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEILCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YYaOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHue 00yJarONTUXCsl.



JlanHble HampaBlieHHs B OOy4YeHMHM XMMHUU OOecreuMBaroTcs crenupukon
collepKaHusl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBISETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONpPeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUH XUMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUHI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XMMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHuro. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakiuu. OO6e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO TPHUHIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEIACTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMAlMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W TOJYYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpamMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpYKaOIUi MUPY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWM OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XMMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MMOHATHM, 3aKOHOB M TEOPETUUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKka HayKd, B
NpUOOIICHUH K HAyYHbIM METOJaM T[IO3HAHUS TIPU M3YYCHUU BEIIECTB U
XUMHUUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTHHU MO3HABATEIILHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENILHOW M y4eOHO-UCCIIEeI0BATEIbCKON



JESATEIIbHOCTH, OCBOEHMM IIPaBMJ OE€30MacHOr0 OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU Ha YpOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KAK:

— (OpPMHUPOBAHHME HWHTEIJICKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

— HalpaBJEHHOCTh OOYy4YEHMsT Ha CHCTEMAaTHYECKOe IMpUOOIIEHUE
o0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHMsI, (HOPMHUPYIOIMIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOMO3HAHMS, KIIOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaloIllero MHUpa, UCIOJIb3YyS 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYCHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHHH,
NOHMMAaHUS LEHHOCTH XUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JalTbHEUIIETo
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHMHU Ha YpPOBHE
OCHOBHOTI0 00111€er0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax Mo3HaHMS B XMMHUHU. UHCTHIE BelIecTBa U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToMHasi Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacChl M 4YHCJIa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHME caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3iokKeHHe T'MIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BbIMIApMBaHWE, TUCTULIALMSA, XpoMaTtorpadusi, IPOBEIACHHE OYUCTKH MMOBAPCHHON
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bozmyx — cMech razoB. CocrtaB Bo3ayxa. Kucimopon — aIeMEeHT U TpoOCToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus Kucaopoa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT u mpoctoe BeniecTtBo. HaxoxkaeHue Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupo/i€ U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenunenuit. Oxcuawl. Knaccudukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3nyeckue U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB KHUCJIOPOJa, HaOIIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BogOponaa (ropeHue), B3amMmozcicTBre Bogopoaa ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOpPAX KUCIOT M IIEJOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTANIBHBIX 3a/ad MO0 TeMme «BaxkHeilmme Kiacchl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMKA XUMUYECKUX djemMeHToB. [loHsitne o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas u  JJIMHHONEpUOAHAs  (HOPMBI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI0YeK aToMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHass (TOJisipHass M HENOJISIpHAs) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue OoOpa3lOB BEIIECTB METAJUIOB UM HEMETAJUIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanus MeXNpeaMETHBIX CBSA3€M IPU M3YYEHHH XUMUU B 8 Kjacce
OCYILIECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
IOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHUHTE3, KilaccCU(UKaIMsa, M[EePUOJUYHOCTb, HaONIO/IEHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3MUecKHe BEIHYMHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOXKEHUEM JJIEMEHTOB B llepmoamyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B pPEaKIUH BEIIECTB, MO TEMJIOBOMY 3(QeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTHM XUMUYecKOM peakuuu. IloHsTue 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMH,  AJIEKTPOHHBIA  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M JUCCOLMALMKM BEIIECTB C PA3JMYHBIMU BUJIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMI W CcoJliei B CBET€ MPEACTABICHUH 00 3ICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB M HEMETauIOB (rpaduTa M aiamasa), CIO0XHBIX BEIIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIb30BAHME  BHJIEO  MaTepuasoB), MPOBEIACHHE  ONBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklUuu pPa3IoKEeHUsI, COCIMHEHUs), paclio3HaBaHNE HEOPraHMYEeCKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa W XJOpPOBOJOPOJA HAa OpraHU3M 4YelOBeKa. BakHeWlne XJIOpUABI U X
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOMOPO, CTpoCHHE, HU3HYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOMYYEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH cpeAbl COCIUHEHUSIMH Cepbl (KHCIOTHBIE JIOKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETICHN OKHCICHHS. A30T, pacpOCTPAaHEHHE B MPHUPOJIE,
busnyeckue U xumMuueckue cBoiictsa. KpyroBopor azora B npupojie. AMMHAK, €T0
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMPEACTaBUTENS Kilacca KHUCIOT M crhenududecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEPOA,  aJUTOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOWMCTBA, JEHCTBUE HAa JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
nojiyueHue W mnpuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYabHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHJICH, dTAHOJI, TJIUIEPUH, YKCYCHasl KHCIIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojgax — U uX
poJidi B OKM3HM 4YeJOBeKa. MaTepualbHOEe C€AWHCTBO OPraHUYECKHX M
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHEWIINe CTPOUTENbHBIC MaTepHalbl: KepaMHuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJOPUAOB (TaJOTEHUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAUYECTBEHHOM PeaKkIuy Ha CyibQaT-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYeHUE,
coOuMpaHue, pacro3HaBaHUE€ ¢ M3Y4YCHHE CBONCTB aMMHaKa, MpPOBEIACHHUE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX pEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTajindeckasi CBsi3b U
METAJIMYECKass  KpUCTa/UIMUeCKass  pelmi€Tka.  DJIEKTPOXUMUYECKUH Pl
HanpspKeHU MetauioB. duznueckue U XUMHUYECKHUE CBOMCTBAa MeTayuioB. OO0Imue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTampl: nojoxeHue B [lepuoanyeckol cUCTEME XMMHYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHuii W KaJbUUW: IIOJOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKUE CBONCTBA MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1eMEHTOB [1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecCa TOPEHUS KeJe3a B KUCIOPOJIe
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), mexu (11), HaOMFOIEHNE W OMMICAHUE MPOILIECCOB OKPAIIMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxkunelme
METAJUIBI U UX COSTUHCHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KiIacCU(pUKALMs, TEPUOAUYHOCTh, HAOIIOICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUIN 3apsi, MPOBOJAHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIEC UCKOMAaeMBbIE, TOTUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHIUCKUMHU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pE3yNbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLIECHUSI K OTEYECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM EATENbHOCTH TpU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHOW NESITENBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISIOLINE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbBIE MOTHUBBI, HAITPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKHUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH W YPOBHS OOy4YeHUs B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU MW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HEIMPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHSI aTKOTOJIsI, HAPKOTHUKOB, KYpEHHs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH [EATEIBHOCTH, B TOM YHCIE HaA
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AESTENbHOCTH U PA3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE LICHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITH 3HAHUSI, MOJydaeMble NPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTel MX PpelieHUs MOCPEJCTBOM METOJOB XUMHH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMupOBaHUSI MHUPOBO33PEHUS OOIIEHAyYHBbIE TIOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTUHE MHUpA, U YHUBEpCaJbHbIE YUeOHbIC AeHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBnle JJornueckue J1elicTBUA .

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
MOHATHS 1711 OOBSICHEHUS OTJICIBHBIX (PAaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEeMEHTa), XuMHu4eckas G(opmylia U YpaBHEHHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYKICHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBENEHHOTO OTBITA, UCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs JIMTEpaTypa XUMHUYECKOTO COJACP)KAaHUS, CIPAaBOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U TO3HABATEIbHBIX 33J]a4 OMpPEIeIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (pOopMy MpeAcTaBieHus] UHGOPMALIUKA U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE HCIIOJIb30BaTh M AaHAIU3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3HCTBA M TPAHCIOPTa Ha COCTOSIHME OKpYXKaroIled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEJI0KEHHOH 3a1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
JabopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIuil (00CyXIeHuss, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMBbD», KOOPAMHALINS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISTh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHWN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yabTaTOB IO OCBOCHHIO 0053aTE€IHHOTO
COJEp)KaHUsl, YCTAaHOBJIEHHOTO MaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JEATEIBHOCTH 1O  TOJYYEHHIO HOBOI'O  3HAHUS, €ro HHTEpIPETalNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, HK30- U SHJOTEPMHUUYECKHUE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(mpolieHTHAasi KOHIICHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIlINE TIEPHOJIbI, COOTHOCUTh OO0O3HAYCHMs, KOTOpPhIE HUMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHThI, HEOPTaHWYECKHUE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO 3JIEMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IlIEeHHE, CHCTEMAaTU3alNI0, KIIACCU(PUKALHIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJII M3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  IpaBWjaM  MOJIb30BaHWUS ~ XUMHUYECKOW  MOCYyIOM |
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMNPEIEIEHHON MAacCOBOW JIOJIEd pACTBOPEHHOTO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYecKas CBs3b, TEIIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBBbl, CKOPOCTb XUMHUYECKOM pEaKUuHu, MNPEAeIbHO JOMyCTHUMAas
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIU;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsij MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OMNUCHIBaTh W XapaKTepU30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI aTOMOB  XMMHUYECKHX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npenesax MajlbIX MEePUOIOB U TJIABHBIX MOJATPYIIT C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHCIUPUICCKUE XHUMHUYCCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMM NOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBJICHUS SJIEKTPOHHOTO OajaHca 3TUX peaKkiui;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »JJieMeHTa 1o (opmyre
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH 110 BBIITOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, O0O00O0IlEeHHe, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/ Konrposbnsie  IIpakruyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
1.1 BBenenue B xumMuro 2
https://m.edsoo.ru/7f41837c
1.2 ATOMBI XUMHUYECKHX JIEMEHTOB 1
Hroro mo pazueny 13
Pazpgea 2. [Toustus o BemecTBax
2.1 [Ipocteie BeecTBa Bu6mmoreka LIOK
2.2 CoennHEeHNs XUMUYECKUX JIEMEHTOB https://m.edsoo0.ru/7f41837¢c
2.3 H3menenus, mpoucXosIIre ¢ BelecTBaMu 12 1 1
Hroro no paszneny 22

Pa3nen 3. Teopusi 3J1IeKTPOTUTHYECKOH TUCCOIUAINH

M CBOMCTBA KJIacCOB HECOPraHUYE€CKHUX coeTHHEeHNH

3.1 Teopust 3NEKTPOIUTUUECKONU TUCCOIUALIUN 6
Caoi bu6nmorexa LIOK
3.2 BOHCTEA KvHaCCOB HeopranHHeciix 22 1 2 https://m.edsoo.ru/7f41837c
COEIMHEHN
Hroro no pazneny 28
PezepBHOE Bpemst 5 bubmorexa HOK
p P https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgen 1. Beenenue
19 Ilepuonnueckas cucrema. XapakTepUCTUKA 5 bubnnorexa [JOK
' aJieMeHTa coriacHo nonoxenuto [ICX0D. https://m.edsoo.ru/7f41a636
Pa3zgen 2. MeTa/IbI M BX COCIUHEHU S
bubnunoreka LIOK
2.1 06 i 4
HIHE CBOHCTBA METaTIon https://m.edsoo.ru/7f41a636
bubmmoteka IIOK
2.2 B i 16 1 2
QKHEWINe METaJUTbl M MX COCTUHEHUS https://m.edsoo.ru/7f41a636
53 DNEKTPOIUTHYECKAs JUCCOLUALM. 3 1 1 bubmmnoreka [HOK
' XHMMHYECKUE PEAKIIMK B PACTBOPAX https://m.edso00.ru/7f41a636
Hroro mo pazueny 19
Pa3nes 3. HemeTanibl M MX COeIMHEHHUS
31 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubnnorexa [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
3.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYIHIBL. &P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
b K
3.3 sneMeHToB VA-Tpynmsl. A30T, ¢pochop u ux 7 1 nommorexa LO

COCOAMHCHUA

https://m.edsoo.ru/7f41a636
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OO01mas XxapakTepUCTHKA XUMUIECKUX

bubnunoreka LIOK
34 snementos [VA-rpymmst. Yraepon u 8 https://m.eds00.ru/7f41a636
KPEMHHUU ¥ UX COCITUHCHUS
Hroro mo pazueny 28
Pasznea 4. [loBTopeHue n yriyodJjeHue 3HAHUI
a1 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 12 bubnmnoreka HOK
' OCHOBHBIX pa3JIeioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
Hroro no pazneny
PesepBHOE Bpems 3 bubmmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoaudecTBO yacoB
Ne Hara DJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
T
pup https://m.edsoo.ru/ff0d210c
1 XHUMHH. 1
Ponp xuMuuM B KH3HH bubmrorexa LIOK
https://m.edsoo.ru/ff0d227e
YeJI0BEKA.
I1 )
5 Bgeiﬁ; oes ;Hr;;ﬂ 1 https://m.edsoo.ru/ff0d2a6c
B peppatit https://m.edsoo.ru/ff0d2a6c
BEILIECTB
[IpakTnueckass pabora Ne
1 «lIpaBuna paboTel B
6 ..
3 71abopatopru H - [IpHEMBI 1 https://m.edsoo.ru/ff0d23dc
oOpareHus c
1a00paTOPHBIM
000pyIOBaHUEM
[lepnonnueckas cucrema
XUMHUYCCKUX 3JICMCHTOB
4 .. Menneneena. 1 https://m.edsoo.ru/ff0d2be8
3Haku XUMHYECKHUX
9JIEMEHTOB.
X .
MMHUECKHE  DOPMYIIEI https://m.edsoo.ru/ff0d2eae
5 OTHOCHUTENbHAs aTOMHas 1

" MOJICKYJIApHasa Macca.

https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
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6 MaccoBas 1015 diIeMeHTa https://m.edsoo.ru/ff0d350c
OCHOBHEIE CBEIEHHUS O
7 CTPOECHUU aTOMOB. https://m.edsoo.ru/7f41837c
M3oTomnsl
8 CTpocHHe  3IeKTPOHHBIX https://m.edsoo.ru/7f41837c
000JIOYEK aTOMOB.
u . )41
9 OHbl onHas https://m.edsoo.ru/7f41837c
XHUMHUYECKAS CBA3b.
K
10 OBAICHTHAL HEHoLIpHas https://m.edsoo.ru/7f41837c
CBSI3b.
K
11 OBICHTHAL — HOIpHaA https://m.edsoo.ru/ff0d2eae
CBSI3b
12 BanentHocts https://m.edsoo.ru/7f41837c
M
13 crajrHecKat https://m.edsoo.ru/7f41837c
XUMHUYECKAS CBSI3b
KontponbsHas pabora Nel
14 o TEME: «ATOMBI https://m.edsoo.ru/ff0d4290
XUMHYECKHUX DIIEMEHTOBY
I -
15 DOCTRIE pertectsa https://m.edsoo.ru/ff0d2a6c¢c
MeETaJlIbI.
16 [TpocTsie BEIIECTBA- https://m.edsoo.ru/ff0d2a6¢c
HEMETaJUIbI. AJUIOTPOIIHS.
K .
17 OMMACCTBO pettectsa https://m.edsoo.ru/ff0d5230
Mouns. Monspaas macca.
18 MosnsipHblit 00BEM Ta3oB.
Pemienue 3amau mo Temam:
19 «MonspHblii 00bEM Tra3oB,

KOJIMYECTBO BCIICCTBA».
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20

CreneHp OKHUCIICHUS.

Baxueiinue KJIACCEI
21 OWHAPHBIX COCTUHEHHUIA. https://m.edsoo.ru/7f41837c
OKcHabL.
22 OcroBanus. https://m.edso0.ru/7f41837¢c
23 Kucnorst https://m.edsoo.ru/7f41837c
24 Comn https://m.eds00.ru/7f41837c
CocraBnenue bopmyn
25 COJEii. https://m.edso00.ru/7f41837¢
AmopdHbIe u
KPUCTATTNYECKHE
26 BeIeCTBA. Tuns https://m.edsoo.ru/ff0d26ca
KPUCTAJUTMYECKHUX PEIIETOK
27 ucThie BelecTBa H CMECH. https://m.edsoo.ru/ff0d28c8
[IpakTuueckas paborta
28 No2 .Pa3nenenne cMeceii.
[TpakTuyeckas pabGora Ne3.
«AHaIII/IS IIOYBBI U BOJbBI»
29 https://m.edso0.ru/00ae1886
HNuctpykrax Th
O06006111EHIE u
30 cUCTEMATH3AllMs 3HAHHH 110

TEME: «CoennneHus



https://m.edsoo.ru/7f41837c
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31

XHUMHUYCCKUX DJIEMECHTOBY.

MaccoBas OJIS
KOMIIOHEHTOB B CMECH.

32

Pemrenue 3a1a4 Ha
HaXO0XIcHUE MacCOBOH
JIOJIM KOMIIOHEHTOB CMECH.

https://m.edsoo.ru/00adec8a

33

34

35

Pemenue 3a/1a4 Ha
HaXO0XICHUE 00BEMHOI
JOO0JIN KOMITIOHCHTOB CMECHU

[TpakTuueckast pabora Ne 4.
«IIpuroroBienue pactBopa
caxapa c 3aJJaHHOU
MacCOBOM monen
PacTBOPEHHOI'O  BEILIECTBA»
HNucrpykrax Th

dusznueckue U XUMHYECKHUE
SIBJICHU

https://m.edsoo.ru/00adec8a

https://m.edsoo.ru/ff0d37fa

https://m.edsoo.ru/ff0d37fa

36

XHUMUYECKUE PEAKIINH.

37

[IpakTuueckass pabora Neo4
Habmonenune 3a ropsumeit
cBeuord . XUMHYECKHE U
(bu3UYeCcKre SIBICHUS.

https://m.edsoo.ru/ff0d3al6
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[Ipusnaku U YCIOBUSA

38 XUMHHYECKHX PeaKiyii https://m.edsoo.ru/ff0d3b88
3aKOH COXpaHEHHUS MacChl
39 BeIECTBA. XuMHUYecKue
ypaBHEHUS.
Pacuérel 1o XMMHYECKUM
40 ypaBHEHHSM. https://m.edso0.ru/ff0d5708
Pacuétel 1m0 XUMHUECKUM
41 VPABHEHISM. https://m.edsoo.ru/00ade488
Turer XUMHYECKHAX
42 peaKuuid.
https://lesson.academy-
Cr . UMIECKIX content.myschool.edu.ru/lesson/66256d83-
13 opoct " ec 2d71-4b3a-ab7b-
PCAKIIHH. RATAIM3ATOPBI. 5da241324b8f?backUrl=%2F04%2F09
[TpakTuueckast pabora Ne5.«
[Ipuznaku XUMHAYECKUX
44 peakiuii». https://m.edsoo.ru/ff0d40c4
¢ Uncrpykrax Th
O06006111EHIE u
cUCcTEMAaTH3a 3HAaHUU IO
45 HCTEMATHBAIIIT SHARHI T https://m.edsoo.ru/ff0d61c6

TEME «H3menenus,
npoucxooswue c



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/00ade488
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https://lesson.academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f?backUrl=%2F04%2F09
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https://lesson.academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f?backUrl=%2F04%2F09
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d61c6

eewecmeamu,

KonTpoabHas padora Ne3.
nmo Teme  «l/3MeHeHH,

46 [IPOMCXOISIIIE c https://m.eds00.ru/7f41837¢c
BCIICCTBaAMU».
PacTBOpenue kak (usznko —
XUMHYECKUN Ipo1ecc.

47 Trns PacTBOPOB. https://m.edsoo.ru/7f41837¢
[ToBTOPHBINA UHCTPYKTAXK 11O
T.b.

48 INEKTPOTUTHIECKAS https://m.edsoo.ru/00add448
nuccormanms (D]1). https://m.edsoo.ru/00adcd68

49 Teopus DI, https://m.edsoo.ru/00add448

https://m.edso00.ru/00adcd68

HNonnsie YpaBHCHUA

S0 peakuuii
HNonnble ypaBHEHUSA

51 peaximii https://m.edsoo.ru/7f41837c
Ycnosus MIPOTEKAHNUS
XUMHNYCCKHUX peaKI_II/Iﬁ

52 MEKILY pacTBopamu https://m.eds00.ru/7f41837c
3IIEKTPOIUTOB A0 KOHIIA

53 Kucnorst B csere TI/1 https://m.eds00.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

OcnoBanus B ceere TOJ]

54 https://m.edso0.ru/7f41837c
Oxcupl, Ux

55 KyIaccupuKanus u https://m.eds00.ru/7f41837¢
CBOMCTBA.

56 Con, ux coHcTBa. https://m.edso0.ru/7f41837c

https://lesson.academy-

I'enernueckas CBA3b MEXIY content.myschool.edu.ru/lesson/81f9eala-

57 KJIacCaMH HEOPraHMYECKUX dOc5-4e6e-8233-
COEIUHEHHM. 3feOef24a6fe?backUrl=%2F04%2F09
[IpakTuueckas pabora Ne6.
«CBolicTBa KHUCJIIOT,

58 OCHOBaHWI, OKCHIOB H
cosein». MucTpykraxk Th
O0006111EHE "
CHCTEMATH3alMsl 3HAHUH I10

59 teme:  «PacTBOopeHue
pacTBOPHI».
.OKHUCIUTENBHO- Bu6moreka [[OK

60 BOCCTAaHOBHUTCIILHBIC https://m.edsoo.ru/00adcade
peaxuun (OBP). https://m.edso0.ru/00addbfa
OKHUCIUTEITBHO- Bu6miorexa [IOK

61 BOCCTAaHOBHUTCIILHBIC https://m.edsoo.ru/00adcade
peakiyu (OBP). https://m.edsoo.ru/00addbfa



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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CpoiicTBa  IpPOCTBIX U

https://m.edsoo.ru/00add5d8

62 CIIO’)KHBIX BEIIECTB B CBETE 1
T3 u OBP
CpoiicTBa  MPOCTHIX U
63 CIIOHBIX BEIIECTB B CBETE 1 https://m.edso00.ru/00add5d8
T2 u OBP
[IpakTnueckast padora Ne7.
Pemenne
o teme: «OBP
O06006111EH1E u
65 CHCTeMATH3aIis 3HAHMIA 1 https://m.edso00.ru/7f41837¢
66 PesepBHOE Bpems https://m.edso0.ru/7f41837c
67 PesepBHoe Bpems
68 HUroroBas  KOHTpoOJIbHAsS 1
paborta
OBIIEE KOJIMYECTBO YACOB 68 10

[10 [TIPOT'PAMME



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/7f41837c
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbusie IIpakrnyeckue oGpasoBaTejbHbIe
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl

1.XapakTepucTKa XMMUYECKOTO
3JeMEHTa METaJlJla Ha OCHOBAHHUH €T0 BuGnuorexa LIOK

1 7 1
nonoxenns B Hepuonmieckoi https://m.edsoo.ru/00adb59e
cucteme /1. 1. MenaeneeBa
2.XapaKTepUCTHKAa XHUMHYECKOTO
JJIeMEHTa HEMETalJIa Ha OCHOBaHUH Bu6muorexa LIOK

2 ero noyioxeHus B [lepuoaudeckoit 1 https://m.eds00.ru/00adb6b6
cucteme /1. 1. MenaeneeBa
3.XapakTepucTUuKa XHUMHUIECKOTO
3JIEMEHTA TI0 KUCIIOTHO OCHOBHBIM

3 CBOMCTBAM 00Pa3yeMbIX UM 1 bubmmorexa [IOK
CoeIMHEHNI HA OCHOBAHUU https://m.edsoo.ru/00adb7e2
AM@oTepHbIE OKCUABI U THAPOKCHU/IBI.
4.Ileproanyeckuii 3aK0H U
[Tepuonuueckas cucrema /. 1. Bu6mmorexa [IOK

4 1
Menzeneesa B CBeTe yueHMs 0 https://m.edsoo.ru/00adbacé
CTPOEHHUH aTOMa
5.000011eH1E U CUCTEMATU3ALIS

5 3HaHU# Mo TeMe «BBenenne» 1 1

7 1.ITonokeHue 2JIeMEHTOB-METAIJIOB B 1 bubmuorexa [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

IIepunonnueckoii cucreme /1. Y.

MGH,I[CJ'ICGBa 1 0COOEHHOCTH CTPOCHHA

https://m.edso0.ru/00ae103e

HUX aTOMOB.

8 3.Crnasel bubnroreka [JOK

o 4. Xumudeckue u puznyeckue Bubnorexa [IOK
CBOUCTBA MCTALIIOB - https://m.eds00.ru/00ae1156
5.Meramnsl B npupose. Ilonyuenue

10 METAJLJIOB. bu6mmoreka [IOK
6.PemeHue pacueTHBIX 3a1a4 C

11 MMOHATUEM MACCOBAS O0JI5l 8bIX00A Bubnmorexa [TOK
npooyKkma

bu6mmoreka [IOK

12 7.TloHsTHE O KOPPO3HH METAILIOB https://m.eds00.ru/00ae1278
8.11lenounble MeTAIUTBI: OOIIas bu6nmoreka [JOK

13 XapakTepUCTHKA https://m.edsoo0.ru/7f41837c

14 9.CoequHeHus MIEJIOYHLIX METAJIOB BuGmmotexa LIOK
10.11]en0YHO3EMENBHBIE METAILIBL: bubmmnorexa LIOK

15 06IIast XapaKTepUCTHKA https://m.edsoo.ru/00ae15e8
11.CoenuHeHus MIETOUYHO3EMETBHBIX bubmuoreka [JOK

16 https://m.edsoo.ru/7f41837¢c

METAJIJIOB



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/7f41837c

12. AmtoMUHUHN — NTePEeXO0IHBII
aiieMeHT. Dusndeckre U XUMAYECKHE

17 cBoiicTBa amtomMuHus. [lonydyenue u bubmuorexa LHOK
IIPUMEHEHHE ATTFOMUHUS
13.CoennHenns aTFOMIHAS — OKCHJT Bu6muorexa LIOK

18 M THAPOKCHL, HX aMGOTepHEIi https://m.edsoo.ru/7f41837c
XapakxTep.
14.XKene3o — anement VIlIrpynmnst
no6ouHo# noArpymnmel. Guznyeckue u bubmuorexa [IOK
Haxoxnenue B mpupoze.
15.Coenunenus xenesa +2,+3 ux

20 KaueCTBEHHOE OTpesiesICHuE. Bu6muotexa LIOK
Tenetuueckue pagsl Fe 2 u Fe *3,
16.IIpakTnueckas padora Ne 1

21 [Tonyuenue u cBolicTBa COETMHEHUI bubnnoreka [JOK
METAJIJIOB
17.IIpakTrueckas paboTa
Ne2Pemienune s3kcriepuMeHTaIbHbBIX Bu6nuorexa LIOK

22 3a]1a4 Ha PacllO3HAaBaHUE U MOJIYYECHHE
COEIMHEHHI METAJIJIOB
18.060611eHNe 3HAHUH IO TEMe bubnuorexa [IOK

23 «MeTaILIbD https://m.edsoo.ru/00addd12



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/00addd12

19.KonTposabHas padora Ne2

bubmuoreka [JOK

24
https://m.edsoo.ru/00addec0
5 bu6mmoreka [IOK
1.06uwe xumidecKue CBOHCTBA https://m.edsoo.ru/00ade64a
25 HEMCTAJIJIOB.
2.HemeTanibl B IpUPOJIE M CIIOCOOBI bub6nnorexa IIOK
26 VX [IOJTy4eHHs. https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
27 3.Bomopon https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK
28 4.Boma https://m.edsoo.ru/7f41837¢c
bu6nmoreka [JOK
29 5.I'anorensl: o0m1ast XapakTepUCTHKA https://m.edsoo.ru/00addfe2
bubmuorexa [JOK
30 6.CoeMHenNs ranoreHoB https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade802
7.I1pakTudeckas padorta Ne4. Bubmorexa [TOK
31 Pellenue sKCnepuMeHTATbHBIX 33184 https://m.edsoo.ru/00ade348

10 TEMEC «Hoz:(rpynna TaJIOTCHOB»



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade348

bubmuoreka [JOK

32 8.Kucnopon https://m.edsoo.ru/00ade64a
9.Cepa, ee GU3MUECKHE ¥ XUMHUECKHE bu6muorexa LHOK
33 CROMCTRA https://m.edsoo.ru/00ade64a
bu6mmoreka [IOK
34 10.Coenurenns cepsl https://m.edso0.ru/00adea28
11. CepHas Kuci10Ta Kak 3JIEKTPOIUT Bubmorexa [IOK
35 1 ce com https://m.edsoo.ru/00adfd9c
12. CepHas kucCIOTa KaK OKHCIUTEIb. BuGnnorexa LIOK
36 Toxryyenue n npuMeHeHNE CCPHOI https://m.eds00.ru/7f41837c
KHCIIOTHI
13.IIpakTuueckas pabota
NeSPemienue skcriepuMeHTaIbHbBIX bubmorexa [IOK
37 3amad no teme «l[loarpymma
KHCIIOpOJIa» https://m.edso0o.ru/00ae027e
38 14.A30T 1 ero cBoiicTBa Bu6suorexa [JOK
bu6mmorexa [IOK
15.AMMuak u ero coequnennsa. Conu https://m.eds00.ru/00adf004
39 aMMOHHS
40 16.0xcunsl a3ora bubimoreka IIOK
https://m.edso0.ru/00ae080a
41 17.A30THas KuCI0Ta KaK JIEKTPOJIUT, bubnuoreka [IOK



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00ae080a

€€ MpUMEHEHNE

https://m.edso0.ru/00adf306

18.Vcionp30BaHNE HUTPATOB U COJICH
aMMOHHUS. XUMUYECKOE 3arps3HEHHE

bu6mmoreka [IOK
https://m.edso00.ru/00adf518

42 OKpY>Karollen cpelibl COEAUHEHUSIMHU
asora.
19.@octhop. Coenunenus docdopa. bub6anorexa IIOK

43 [TonsaTre 0 GocHOpHBIX YIOOpEHHUIX https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

44 20.yrnepoﬂ bubnnoreka HOK
https://m.edso0o.ru/00ae1156
bu6mmoreka [IOK

45 21.0xcupsl yriaepoaa
https://m.edsoo.ru/00adfebe
bu6mmorexa [IOK

46 22.YTonbHas KHCIIOTa U €8 COJIH. https://m.edsoo.ru/00ae006¢

47 23.Kpemuunii bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2

48 24.CoenuHEeHHS KPEMHUS bubanoreka IIOK
https://m.edsoo.ru/00ae14b2

49 25.CunukaTtHas MPOMBIIIICHHOCTh bubimoreka IIOK
https://m.edso00.ru/00ae15e8
bu6mmoreka [IOK

50 26. Tpaxieciaz padora Ne6 https://m.edso00.ru/00adf180

[Tonydenue, cobupanue u

https://m.edso0.ru/00ae0bf?2



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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https://m.edsoo.ru/00ae0bf2

51

paciio3HaBaHHUEC ra30B

27.00001eHue o TeEMe

«Hemeraiutb»
28 KonTponbHas padora Ne3 1o teme bubamorexa [IOK
52 «Hemerasmsm https://m.edsoo.ru/00addec
1.Ilepuoanmyeckuii 3aK0H 1
Ilepuonuueckas cucrema /1. M. BuGmuorexa LJOK
53 MenpeneeBa B CBETE TEOPUU CTPOSHUS https://m.eds00.ru/00ae1ae8
aToMa
2.3aKOHOMEPHOCTH U3MEHEHHUSI
CBOMCTB 3JIEMEHTOB U UX COEITUHEHUN
54 B [IEPHOJIaX U IPYIIIIAx B CBETE bubnuorexa [IOK
IpeCTaBIEHUI O CTPOEHUU AaTOMOB https://m.edsoo.ru/00aelc64
3JIEMEHTOB.
. 3.Buabl XUMHUYECKHX CBSI3€M U TUIIBI BuGmuorexa LJOK
KPHCTAIITHACCIIX PEIICTOR. https://m.edsoo.ru/00aelc64
56 4. IeKTPOOTPHUIIATETHHOCTb. bubnnorexa [IOK
https://m.edso0.ru/00ae1d86
57 S.KJ'IaCCVI/I(bI/IKaI_II/IH XUMHYECKUX Bubmorexa [TOK
peakuuii Mo pa3IMYHBIM MPU3HAKAM. https://m.edsoo.ru/00ae35e6
58 6.CKOpPOCTh XMMHYECKUX PEAKIIMI https://m.edsoo.ru/00adbe9a
bub6 OK
59 7.Jducconmarus 3IeKTPOIUTOB B ubmaorexa L

https://m.edsoo.ru/00add448



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00add448

BOJIHBIX paCcTBOpaAx. Honnnie pEaKknuu.

https://m.edso0.ru/00adcd68

8.OKUCIUTEIILHO — bubamorexa [IOK
60 BOCCTAHOBUTEIBHBIE PEAKIIUH. 1 https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00addbfa
61 9 . l'unponus conet . 1 https://m.edsoo.ru/00add9d4

10.XapakTepHble CBOWCTBA
62 HEOPraHUYECKHX BELIECTB 1 https://m.eds00.ru/00ae1750
11.I'eneTndeckue psijibl METAILIA,

63 PAIBI HEMETAIUIA U TIEPEXOTHOTO 1 bubmorexa [IOK
MeTaiIa https://m.edso0.ru/00ae3f50

64 1 bu6mmoreka [IOK
https://m.eds00.ru/00ae4270

65 TpeHuHr-TecTHpOBaHUE MO0 BAPUAHTAM . Bu6miorexa [JOK
I'MIA mpouuibIx JieT 1 ieMoBepeun https://m.eds00.ru/00ae4270

66 HToroBasi KOHTpOJIbHAs paboTa 1 Bubmmoreka [OK
https://m.edso0.ru/00ae0d0a

67 Hrorosoe 00o0menne 1 bubmmorexa [IOK
https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O600111eHNE U 1 bubnuorexa [IOK
CHCTEMAaTH3alus 3HAHUH https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10O 68

[TPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

Xumus. 8 kiace: yae0. 11 obmeoopazoBatenbHbiX yupexaeauit / O.C. 'abpuensH. - 3-¢ u3.,
ctpeotur. - M.: [Ipoda, 2022. - 286 c.

Xumus. 9 knacc: yue6. ans obuieoopazoBarenbHbix yapexaenuii / O.C. ['abpuensH. - 3-e us .,
crpeorutt. - M.: Jlpoda, 2022. - 288 c.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. 'abpuensn O. C., Bocko6oitnukosa H. I1., SlurykoBa A. B. HactonbpHas kHUra yuutens.
Xumus. 8 ki1.: Meroanueckoe rmocodue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., Smykosa A. B. Terpanp a5 1a00paTOPHBIX ONBITOB U MPAKTUYECKUX
pabor. 8 k. K yuebnuky O. C. 'abpuensna «Xumus. 8 kinace». M.: Ipoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocodue k yueoHuky O. C. 'abpuensana «Xumusi». 8 knacc
/ 0. C. I'abpuensa. — M. : [Ipoda, 2021. — 1009.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueOnuky O. C. ['abpuensna «Xumus». 9 kiace
/ 0. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHonoruyeckue kaptol k yueoHuky O. C. 'abpuensna «Xumus. 8 Kiacey :
meToaudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHonorundeckue kaptol k yueoHuky O. C. I'abpuensna «Xumus. 9 kimacey :
Meroanudeckoe nocoodwue / JI. . Acanoa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoHTposnbHbIe U TpoBepouHble padoThl K yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: Ipoda, 2022.
JTaHHbIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ['azeta «Xumusi» u cait 1uist yaurens «51 uay Ha ypoK XUMHUK»
http://him. 1september.ru Enunas komnekuus L{OP: [Ipenmernas komnekuus «XuMHs»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HaY4HbIE SKCTIEPUMEHTHI:
xumus. Konnekuus Poccuiickoro o0mieodpa3oBarenbHOro nopraia
http://experiment.edu.ru AJIXMUMUK: caiit JI.}FO. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuana mKoJIbHUKOB 0 XUMHUH
http://chem.rusolymp.ru Opranndeckass XuMusi: SIEKTPOHHBIN YICOHHK IS CPEIHEH IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XIMUU: 3JIEKTPOHHBIA Y4eOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIIEHK: XUMUS

http://www.chemistry.ru JluctannimoHHas OJMMIIHA (A IO XUMHH: TeJICKOMMYHUKAIIMOHHBIN
00pa30oBaTeNbHBIA TPOEKT






