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PaGouasi nporpamma no yueoHomy npeaMery «XuMusH» aJs 8-9-x KkjiaccoB

IHosicHUTEABbHAA 3aIIMCKA

Pabouas mporpaMma 1o XMMHUH Ha YPOBEHb OCHOBHOT'O 00IIEro 00pa3oBaHUs IS
obyyaromuxcsa 8-9-x kimaccoB HYOO «COII «Bukropus» pazpaboTaHa B COOTBETCTBHH C
TpeOOBaAHUSMU:

e @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoii
Denepaunny;

e mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepKaeHUN
(benepaabHOro roCcyAapCcTBEHHOT0 00pPa30BaTEIBHOTO CTaH/IAPTa OCHOBHOTO
o01rero oOpa3oBaHUsY;

e mnpukaza MunmnpocemieHus ot 18.05.2023 Ne 370 «O06 yTBepxkaeHuu ¢eaeparbHOR
00pa3oBaTeNnbHOI MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs»;

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHMU3aIH U OCYLIECTBIICHUSI 00pa30BaTEeNbHOM IEATEIHHOCTH 10 OCHOBHBIM
0011e00pa3oBaTebHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM IPOrpaMMaM
HAYaJIbHOTO O0ILEro, OCHOBHOTO OOILIEr0 U CPeHEro 00IIero 00pa3oBaHus»;

o Konuenuuu npenogaBaHusi yaeOHOTo npeameTa « XuMus»;

o KoHIenuuu 3K0I0ruueckoro oopa3oBanus B cucteMe oo1ero oopa3oBaHus;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOIOTUIECKHE TPEOOBAHUS K OpraHU3aIHsIM
BOCIHUTAHUS U 00yYEHUs, OTJbIXa U 03JOPOBIICHUS JETEH U MOJIOICKIY,
YTBEP>KJICHHBIX TOCTAHOBJICHUEM IJIABHOTO caHUuTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3omacHocTH ¥ (1K) OE3BPETHOCTH IS YeTIoBeKa (haKTOPOB CPeibl OOMTAHHUSY,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e y4eOHOro MmiIaHa OCHOBHOTO 001ero oopazoBanus (mpoTokou neacoBera Nel ot
30.08.2023r.«O0 yTBepKJIeHUH OCHOBHOI 00pa3oBaTeIbHOI MpOrpaMmbl
OCHOBHOT'O 00IIIEro 00pa3oBaHUSI»);

e (enepanbHOil paboueil mporpaMmbl IO y4eOHOMY MPEAMETY « XUMUS.

Pabouas nporpamma oprueHTHpOBaHa Ha LIEJE€BbIE TPUOPUTETHI, CHOPMYITHUPOBAHHBIE
B (enepanbHON paboyei mporpaMMe BOCIIUTaHMS U B paboyel mporpaMme
BocniuTanust YYOO «COILl «Bukropusi».

[IporpaMmMa o XuMuM Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHMs COCTaBJIeHAa Ha OCHOBE
TpeOOBaHUi K pe3ysbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmero oopazoBanusi, mpencraBieHHbXx B DI'OC 00O, a Takxe Ha OCHOBE (peepaabHOI
paboueii mporpaMMbl BOCIIUTAHUS U C YU€TOM KOHIIETIIIMH MTPENo1aBaHusl yueOHOro
npenMera « XUMHUs» B 00pa3oBaTeabHbIX oprann3zanusx Poccuiickoit @enepariui.

[Iporpamma 1o XMMHH JaeT MPEACTABICHHUE O LEJSAX, OOIIei cTpaTeruu o0y4eHus,
BOCIIUTAHMSI U Pa3BUTHUS O0YUAIOIUXCS CPEICTBAMU y4eOHOTO MPEAMETa, YCTaHABIMBACT
o0s13aTebHOE MPEIMETHOE CO/Iep KaHNe, IPETyCMaTPUBAET paclpeeieHne ero mo Kiaccam
U CTPYKTYPHUPOBAHUE 1O pa3feiaM U TEMaM IIPOrpaMMBbl 10 XUMHH, ONPEIEIIAET
KOJINYECTBEHHbBIC U KAYECTBEHHBIE XapPAKTEPUCTUKU COJIEPHKAHUS, PEKOMEHIyEMYIO



MOCJIEA0BATEIbHOCTh U3YUCHHS XMMHUH C YIETOM MEXKIPEIMETHBIX U BHYTPHIIPEIMETHBIX
CBSI3€H, JIOTHMKH y4eOHOTO IPOIECcca, BO3PACTHBIX 0COOCHHOCTEH 00yJaIOIINXCSI, ONPEIEIISICT
BO3MOXKHOCTH ITPEMETA ISl peai3aiui TpeOOBaHH K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTeNnbHON MPOrpaMMbI Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHUs, a TAKKe
TpeboBaHUI K pe3yIbTaTaM 00y4eHHsI XMMUH Ha YPOBHE I1ejIel H3ydYeHUs MpeaMeTa U
OCHOBHBIX BUJIOB Y4EOHO-TI03HABATEIBHOM JACATEILHOCTH 00YYAIOIIECroCst 0 OCBOCHHIO
y4eOHOTr0 COIEPIKAHHUS.

3HaHHe XMMHUH CITY>KUT OCHOBOM JUIsl (POPMHUPOBAHUS MUPOBO33PEHHS 00YUaIOIerocs, ero
MPEJCTAaBICHUN O MAaTePUAILHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (OPMHUPYEMBbIE
XUMHEH MMpeACcTaBICHUS O B3aUMOIIPEBPAIICHUSIX YHEPTUU U 00 SBOJIIOIMH BEILECTB B
IIPUPOJIE, O MYTIX PelIeHUs II100aIbHBIX IPOOJIEM YCTOWYMBOIO Pa3BUTHSI YEJIOBEUECTBA —
CBIPBEBOM, SHEPTETUUECKOH, MUILIEBOI U SKOJIOTHYECKOM O6e30macHoCTH, TpodiieM
3/IpaBOOXpPaHEHUS.

N3ydenue xumuu:

e CIIOCOOCTBYET pean3aiuy BO3MOXHOCTEH Il CAMOPa3BUTHUS M (POPMUPOBAHHSI
KYJIBTYpBI IMYHOCTH, €€ 001Iei U (yHKINOHAIBHON rPaMOTHOCTH,;

e BHOCHWT BKJIaJl B (GOPMUPOBAHUE MBIILICHHUS U TBOPUECKUX CIIOCOOHOCTEH
06yqa}0mnxca, HAaBBLIKOB X CAMOCTOSITEIILHOU yqe6H0f/'I ACATCIIBHOCTH,
IKCIEPUMEHTAIBHBIX U HCCIICIOBATEIBCKUX YMEHHH, HEOOXOIUMBIX KaK B
MIOBCEHEBHOM JKU3HU, TaK M B MPO(HECCHOHAILHON AEATEIbHOCTH,

e 3HAKOMHT CO CIICIU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIa{bIBACT OCHOBBI LIEJIOCTHOTO
B3IV Aa Ha CAMHCTBO MPUPOJbI U YCTIOBCKA, ABJIACTCA OTBECTCTBCHHBIM 3TAallOM B
(OpMHPOBAHUHU €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH O0YYarOLIHXCS;

e crnocoOcTByeT (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOU BKJIAJl B DKOJIOTUUYECKOE
o0pa3zoBaHue 00yJArOIINXCS.

Z[aHHLIe HaIlrpaBJICHUA B O6y‘leHI/II/I XUMHH 00€CTICUMBAIOTCS CHGI.[PI(i)HKOfI COACPIKaHUA
yqe6H0ro npeamMeTa, KOTOpBIfI ABJICTCA NCAArOrM4CCKr a1aliTUPpOBAHHBIM OTPAXKCHUCM
0a3oBoit HAYKH XUMHHU Ha ONPECACICHHOM 3TallC €€ PA3BUTUA.

Kpr XUMHHU HAa YPOBHC OCHOBHOTI'O 06mero 06p2130BaHI/I}I OPHUCHTHPOBAH Ha OCBOCHHC
O6yan-OHII/IMI/IC$I CUCTCMBI IIEPBOHAYATIbHBIX MOHSTHM XHUMHH, OCHOB HCOpFaHquCKOﬁ XUMHUHU
1 HCKOTOPBIX OTACIIBbHBIX 3HAYUMBIX MOHSATHH OpraHquCKOﬁ XUMHU.

CtpykTypa coaepkaHus IporpamMMbl 110 XUMHUH ¢(HOPMUPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja k ee uzyuenuto. CojaeprkaHue CKIaJAbIBAETCS U3 CUCTEMbI IOHATUN O XUMHUYECKOM
3JIEMEHTE U BEILECTBE U CUCTEMBI MMOHATHH 0 XUMHUYeCKOH peakuuu. O0e 3TH CUCTEMBI
CTPYKTYpPHO OpPTraHHU30BaHbI [0 MPUHIUITY MTOCIEA0BAaTEIbHOIO Pa3BUTHUS 3HAHUI Ha OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

e ATOMHO-MOJICKYJISIPHOTO YUYCHHS KaK OCHOBBI BCETO €CTCCTBO3HAHMSI,

° HCpPIO,Z[I/I‘{CCKOFO 3aKOHa I[I/I MGH,I[CJ'ICeBa KaK OCHOBHOTI'O 3aKOHAa XUMHUH,

® YYCHHUA O CTPOCHHWH aTOMa U XHUMHYIECKOM CBsI3H,

° Hpe,Z[CTaBJ'IeHI/Iﬁ 00 BHCKTpOHHTquCKOﬁ Aucconuanuu BEIIECCTB B paCTBOpax.



TeopeTnueckne 3HaHNA PaCCMAaTPUBAIOTCS HA OCHOBE SMITMPUYECKH ITOIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCA MOCIEIOBATEIBHO OT OAHOTO YPOBHS K JIPYrOMYy,
BBINOJIHAA QYHKIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB, CTPOSHHSI U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHHUS U NIOJyUYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHE TTPOrPaMMBI 110 XHMHH CITOCOOCTBYET ()OPMUPOBAHUIO MPEACTABICHUS O
XUMHYECKON COCTaBJISAIONICH HayYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHON MPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOJaM MOo3HaHus B Hayke. M3yueHue
XUMHH IPOUCXOJIUT C MPUBJICUCHUEM 3HAHUI U3 paHee U3yUEHHBIX YUYEOHBIX MTPEIMETOB!
«Oxpyxaromuit mupy», «buonorus. 5—7 knacce» U «Puszmuka. 7 Kj1acey.

[Ipu n3yuyeHun XMMHUN IPOUCXOAUT (POPMUPOBAHHUE 3HAHUI OCHOB XMUMHUECKOW HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKON AEATEIBHOCTH YeJIOBEKa M KaK
OJTHOT'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. 3a7jaua y4eOHOIo IpeaMeTa COCTOUT B
(OpMUPOBAHUH CUCTEMBI XUMHYECKHUX 3HAHUN — BaXKHEUITNX (DAKTOB, TOHATUMN, 3aKOHOB H
TEOPETUYECKHX MOJ0XKEHUH, TOCTYNHBIX 00001EHNIH MUPOBO33PEHYECKOT0 XapaKTepa,
s3bIKa HAYKH, B HpI/IO6IlIeHI/II/I K HaAYy4YHBIM MCTOJJaM IMO3HAHUA IMPU U3YUCHUHN BCUICCTB U
XMMUYECKHUX peakiuii, B GOpMUPOBAHUU U Pa3BUTHH [TO3HABATEIbHBIX YMEHUHN U UX
IIPUMEHEHUHU B y4eOHO-TI03HABATENILHON U y4eOHO-HUCCIIEI0BATENbCKOM AESITEIbHOCTH,
OCBOEGHMH IpaBUJI 06€30MaCHOI0 OOpaIeHus C BELIECTBAMU B ITOBCEIHEBHOMN KHU3HHU.

[Tpu n3yyeHUr XMMUHU HA YPOBHE OCHOBHOT'O O0IIEro 00pa30BaHHs BAXKHOE 3HAYCHUEC
npuoOpenu Takue e, Kak:

(dbopMHpOBaHKE UHTEIIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K
camMo00pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSITEIILHOMY ITPUHATHIO PELICHUH,
CHOCOOHOM a1anTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBHSIM KHU3HHU,

e HAaNpaBJIECHHOCTh OOYyYEHHUs HA CUCTEMAaTUYECKOE MPHOOIIEHNE 00yUaroIuXcs K
CaMOCTOSITENIEHOM 03HABATEIbHON JEATEIIBHOCTH, HAYYHBIM METO/IaM [TO3HAHUS,
(bopMUPYIOLIUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUH,

e olecrneueHue yCIOBHHA, CIOCOOCTBYIOIIMX MPUOOPETEHNIO 00YUYaIOIIMMHUCS OIBITa
pa3Ho00pa3HON JeSTEIbHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KJIFOUEBBIX HAaBbIKOB
(KJTFOYEBBIX KOMIIETEHIIHIT), UMEIOIINX YHUBEPCATBHOE 3HAYCHHE JUTS PA3INYHBIX
BU/JIOB JIEATEIbHOCTH,;

e (opmupoBanue obuIel GyHKIIMOHAIBHONW U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B
TOM YHUCJIE€ YMEHUM OOBSCHATDH U OLIEHUBATH SIBJICHUS OKPY>KAIOILIEr0 MUPA,
WCIIOJIB3YS 3HAHUS U OIIBIT, ITOJIyYE€HHBIE IIPH U3YUYEHUU XUMUH, IPUMEHSATD UX IIPU
pelieHny mpobsieM B MOBCEIHEBHOM JKU3HU U TPYAOBOH J€ATEIbHOCTH,;

e (opmupoBaHue y 00y4aroUMXcsi TyMaHUCTHUECKUX OTHOILIEHUH, TOHUMAHUs
LEHHOCTH XUMHUYECKUX 3HAHUH JIJIsl BBIPAOOTKHU IKOJIOTUYECKH 1I€JIeCO000pa3HOro
MOBEJICHUA B OBITY U TPYAOBOM NEATEIHLHOCTH B LENAX COXPAHEHHS CBOETO
3I0POBbSI M OKPY>KAIOIIEeH IPUPOTHON CPEBI;

e pa3BUTHE MOTHUBALMH K OOYUYEHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U

CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHUSI O0II€YEeIOBEYECKUX LIEHHOCTEH,

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MPOGMIIS U HAIIPABICHHOCTH JalbHEHIIEero

00y4eHusI.

OOm1ee ynciI0 9acoB, OTBECHHBIX ISl H3yYSHHS XHMUHU Ha YPOBHE OCHOBHOTO OOIIIETO
obpasoBanusl, cocraniser 136 yacos: B 8-M kiacce — 68 vacos (2 vaca B He/elno), B 9-M
kiacce — 68 yacos (2 yaca B HezIeN0).



Jlnig peanuzanuy mporpaMMbl UCIIONIB3YIOTCS Y4€OHUKH, JOMYIIEHHBIE K UCIIOJIb30BAHUIO
MIPY peaTh3alii UMEIOIUX TOCYAapCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOTPAMM
HAYyaJIbHOTO 00IIEero, OCHOBHOTO OOIIEro, CpeIHEro o0IIero 00pa3oBaHus OpraHU3aUsIMHU,

OCYIIECTBISIONUMHI 00pa30BaTEIbHYIO IEATEIHHOCTh, MPUKa30M MUHIIPOCBEIICHUS OT
21.09.2022 Ne 858:

o Xumus, 8 kmacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AO
«znarensctBo "IIpocBenienue»;
o Xumus, 9 kmace/ 'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AO
«znarensctBo "IIpocBenienue»;
DNeKTpOHHBIE 00pa30BaTENbHBIC PECYPCHI, TONMYIICHHBIC K HCTIOJI30BAHUIO TIPH peaTu3aIiu
HMMEIOIIUX TOCYAapCTBEHHYIO aKKPEIUTAIUIO0 00pa30BaTeIbHBIX IPOrpaMM Ha4aIbHOTO
00111ero, OCHOBHOTO OOIIETO, CpeTHero 00IIero oOpa3oBaHus MpUKa3oM MUHIIPOCBEIICHUS
ot 04.10.2023 Ne 738:

e Xwumus, 8 xiacc, DI'TAOY JI10 «Akanemuss Munnpocetenust Poccumy;

e Xumus, 9 xnace, PI'AOY 1O «Axkagemust MunmnpocBenieHus: Poccuny;,

e DNeKTpoHHBINH 00pa3oBaTenbHbIi pecypc «Jlomamtnue 3aaanus. OcHOBHOE o01iee
obpa3zoBanue. Xumus», 8-9 knacc, AO «M3marenscTBo "lIpocBenienne''»;

e Tpenaxep «O6nako 3HaHUH». Xumus. 8 kiace, OO0 «PuzukoH J1ady;

Conep:xxanue yueOHOro nmpeamMera

LV )
8-1 KJ1acce
HepBOHa'—la.TIBHbIe XUMHUUYECKHUE IMMOHATUA

[Ipenmer xumuu. Ponp XuMHM B KU3HU YenoBeKka. XUMHUsI B CUCTEME HayK. Tela v BEEeCTBA.
dusnyueckre CBOMCTBA BEUIECTB. ATperaTHoe cocTosiHue BemecTB. [lonaTre o merTomax
Mmo3HaHus B XuMuu. YucTele BemecTBa U cmecu. CocoObl pa3/ieieHus cMecei.

ATOMBI 1 MOJIEKYJIBI. XUMUYECKHUE 2TIEMEHTHI. CUMBOJIBI XUMUYECKUX J1EMEHTOB. [IpocThie
U CJIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

XuMu4decKas (bopMyJIa. BaneHTHOCTE aTOMOB XMMHYECKHUX BJIEMEHTOB. 3aKOH IOCTOSHCTBA
COoCTaBa BCIICCTB. OtHocuTenbHas aToMHas Macca. OTHOCUTENbHAS MOJICKYJISIpHasd Macca.
MaccoBas 10711 XUMHAYECKOI'0 3JI€MEHTAa B COSTMHEHUM.

KonunuectBo BemectBa. Moib. MounsipHast Mmacca. B3auMocBsi3b KOJIMYECTBA, MACChI M YKCTa
CTPYKTYPHBIX €IUHUII BelecTBa. PacueTsl mo opmynaM XUMHUYECKUX COCTHHEHUH.

OU3NYECKUE U XUMUYECKHUE SABICHU. XUMHAYECKasl peakys U €€ MPU3HaKu. 3aKOH
COXPaHEHHUs MacChl BEUIECTB. XUMHUUYECKHE ypaBHeHUs. Kinaccudukams XuMu4ecKux
peakiuii (COeTMHEHHS, Pa3JIOKEHUS, 3aMEIIeHHUs, 0OMEeHa).

XuMHYeCKH IKCIIEPHUMEHT:

3HAKOMCTBO C XUMUYECKOW MOCY/I0, IPaBHJIaMHU pa0OTHI B TAOOPATOPUH U IIPHEMaMHU
oOpareHus ¢ JJabopaTopHbIM 000PYAOBAaHUEM, H3YUYCHHE U ONTMCAaHUE (PHU3NIECKUX CBONCTB



00pa3IoB HEOPraHWMYECKHUX BEIIECTB, HAOI0AeHNE (BH3nUecKuX (IUTaBJICHUE BOCKA, TasSHUE
JIbJIa, pAaCTHPAHKE caxapa B CTYIKE, KUIICHUE W KOHICHCAIIHS BOJIbI) U XUMHUECKUX (TOpeHHe
CBCUH, MPOKATUBAHKE MEIHOM ITPOBOJIOKH, B3aUMO/ICHCTBHE MeJla ¢ KHCIOTOU) SIBIICHUA,
HAOJIIOICHUE ¥ OMMCAHKUE TPU3HAKOB MTPOTCKAHUS XUMUYECKUX PeaKifuii (pa3aoxKeHue
caxapa, B3auMO/JICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3iioKeHUE THIPOKCH 1A
meau (1) mpu HarpeBaHuu, B3auMoIeHCTBHUE XKee3a ¢ pactBopoM cosid meau (1), usyuenue
CIOCO0O0B pa3jelicHUs] CMECEH: ¢ TIOMOIIbI0 MarHuTa, GUIBTPOBAHKE, BBIIIAPUBAHUE,
TUCTHIUISINS, XpoMaTorpadus, MpoBeIeHue OYNUCTKU TTOBAPEHHON COJIM, HAOTIOACHHUE U
OIMMCaHUE PE3yJIbTATOB IIPOBEICHUS OIbITA, HILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChI,
CO3/IaHUe MOJIeIIei MOJIEKYI (IIapOCTEPIKHEBBIX).

Ba:xneiimmue NpeacTaBUTEC/IM HEOPraHn4eCKUX BEUIECTB

Bo3nyx — cmech ra3oB. CocraB Bo3myxa. Kucimopos — aieMeHT 1 IpocToe BEeecTBO.
Haxosxnenue kucinopoaa B mpupojie, GU3UUecKrue ¥ XMMUYCCKHE CBOMCTBA (peakiuu
ropenusi). Okcunsl. [Ipumenenne kuciaopoaa. CriocoObl MOMy4eHHsT KUCIOPOAa B
nabopaTopuu U MpoMbIIUIEHHOCTH. KpyroBopoT kucinoposa B mpupoje. O30H —
aJUTOTPOITHAs MOAU(UKAIHS KUCIOPOa.

TennoBoii 3¢ ekt XuMUIecKoi peakiiy, TEPMOXUMHUECKUE YPaBHEHHUS, DK30- U
SHAOTEPMUYECKUE PEeaKIMK. TOMINBO: Yroib U METaH. 3arpsA3HEHUE BO3/lyXa, YCUIICHHUE
napHUKoBOro 3¢ dekTa, pa3pylieHrue 030HOBOTO CIIOSI.

Bonopon — anemeHT u npocroe BeniecTBo. Haxoxaenne Bogopoa B mpupose, Gpu3ndeckue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, ClIOcO0b! ony4yeHus. Kucnotsl u comnu.

MOJ'IHpHBIfI 00BeM Ta30B. PacyeThl M0 XUMHUYECKHM YPaBHCHUAM.

dusnyeckue cBorcTBa BOAbl. Bona kak pactsopureins. PactBopsl. Hacklmenusie u
HEHACBIIIEHHbIE paCTBOPHI. PacTBOpMMOCTH BEelIECTB B BoJe. MaccoBas 0Jisl BEIIECTBA B
pactBope. XUMHUECKUE CBOMCTBA BOJbl. OCHOBaHMS. Pollb pacTBOPOB B PUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BojibI B ipupoie. 3arps3HeHne IpUPOAHBIX BoA. OXpaHa U OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanms sHeopranndeckux coequnennid. Oxcuapl. Knaccuduxanus okcuos:
cosieoOpasyroiire (OCHOBHbIC, KHCIOTHBIC, aM(pOTEPHBIE) U HECONICO0pasyoIIne.
Howmenxkiarypa okcnioB. @uznueckue 1 XUMUYECKHE CBOKMCTBA OKCHIOB. [lomyuenue
OKCHU/JIOB.

OcHoBanus. Knaccudukaiivs OCHOBaHUMN: MIETOYN U HEPACTBOPUMBIE OCHOBAHUS.
Howmenkiarypa ocHoBaHMil. @U3HMYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHM. [lonyuenne

OCHOBaHUM.

Kucnotsl. Knaccuduxarms kucinor. Homenknatypa kucinoT. @u3ndeckue 1 XUMHYECKHUe
cBoycTBa KMCIOT. Psan akrnBHOCcTH MeTtaiioB H.H. bekerosa. [lonmyuenue kucior.

Comu. Homenknatypa coneid. @uznueckue 1 XUMUUECKHE CBOMCTBa colie. [lonmyuenue
coJieil.

I'enermueckas CBA3b MCXKIY KiIacCaMU HEOPTaHUICCKUX CO@}II/IHGHI/Iﬁ.



XUMHUYeCKUI IKCTIEPUMEHT:

KaueCTBEHHOE OTpeiesieHUe COJepKaHusl KUCIOpo/a B BO3AyXe, MoJyuyeHue, coonupanue,
pacrio3HaBaHHe U U3yUYEHHE CBOWCTB KUCIOPO/a, HAOIIOACHNE B3aUMOICHCTBHUS BEILIECTB C
KHCJIOPOJIOM M YCJIOBHSI BOSHUKHOBEHUS M TIPEKpaIeH st ropeHus (Ioapa), 03HaKOMJICHHE
¢ oOpa3amMu OKCHJIOB M OTIMCAHUE WX CBOICTB, MOIy4YeHUE, COOMpaHue, paclio3HaBaHUE U
U3y4YCHUE CBOMCTB BOZOpoia (ropeHue), B3aumMoaeicTBre Bogopoaa ¢ okcuaom meau (11)
(BO3MOKHO MCIOJIb30BAHNE BUICOMATEPUAIIOB), HAOIIOACHNE 00Pa3IlOB BEIIECTB
KOJM4ecTBOM 1 MOJIb, Hcce10BaHne 0COOCHHOCTEH pacTBOPEHUS BEIIECTB C PAa3IMYHON
pacTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C OMPEACIIEHHON MacCOBOU J10IEN
PacTBOPEHHOI'O BEIIECTBA, B3aUMOICHCTBHE BOIBI C METAJUTAMHU (HATPHEM M KaJIbIIHEM)
(BO3MOKHO MCIIOJIb30BaHUE BUICOMATEPUAIIOB), UCCIIEIOBAHUE 00Pa3llOB HEOPraHUYECKUX
BELIECTB PA3IMYHbBIX KJIACCOB, HAONIOICHUE U3MEHEHHUS OKPACKU HHIMKATOPOB B PacTBOpax
KHCJIOT | IIEJI0YeH, n3ydeHue B3aumoieiictBus okcuaa meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJJIaMU, PEaKLMi HeUTpaanu3alni, oIy4YeHUe HEPacTBOPUMBIX
OCHOBaHUH, BBITECHEHUE OJHOI'0 METaJljIa IPyTUM U3 PacTBOPA COJIM, PELICHUE
SKCIEPUMEHTAIIbHBIX 337a4 110 TeMe «BaxxHelnme Kiaacchl HEOPraHMUYECKUX COSIUHEHUN».

IMepuoauyeckuii 3axon u [lepuoguyeckas cucrema Xummueckux 3jaemMeHToB 1. 1.
MenaeneeBa. CtpoeHue aToM0OB. XuUMHU4YecKas cBsi3b. OKMCINTEIbHO-
BOCCTAHOBHMTE/IbHbIE PeaKuu

[lepBble MOMBITKN KJIACCH(PHUKAIIMNA XUMUYIECKUX I€MEHTOB. [IOHATHE O rpymImax cXOJHbIX
371eMeHTOB (LIEIOYHbIC U MIET0OYHO3EMENIbHBIC METAILIBI, TAJIOTCHbI, HHEPTHBIC Ta3bl).
DneMeHThI, KOTOpble 00pa3yloT aM(OTEPHbIE OKCUIBI U THIPOKCHIBI.

[Tepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX di1eMeHToB 1. 1.
Menpeneena. Koporkonepuonas u anmuHHoneproHas popmel [leproauueckoit cuctemsl
xuMuueckux aneMeHToB .M. Menneneesa. [lepronst u rpynmsl. GU3ndeckuii CMbICIT
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenune atoMoB. CoctaB aToMHBIX siziep. M3oTonsl. DnekTpoHbl. CTpoeHue 3J1eKTPOHHBIX
o0osoyek aromMoB nepBbIX 20 xumuueckux snnemMeHToB Ileproauueckoii cucremsr 1. 1.
MenpeneeBa. XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHUIO B
ITepunonnueckoii cucreme [I.1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paJuyca aTOMOB XUMHUYECKUX JIEMEHTOB, METAITINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyNIaM 1 NepUoaaMm.

3nauenue Ilepnonnueckoro 3akoHa u [lepuoaudeckoi CUCTEMBI XUMUUYECKUX 2JIEMEHTOB IS
pa3BuTus HayKu U npakTtuku. (.M. Mennenees — y4eHbll U IpaKJaHUH.

Xumudeckas cBsi3b. KoBaneHnTHas (MoJsipHasi 1 HEMOJISIPHAsST) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX AIEMEHTOB. MloHHAas CBS3b.

Crenenp okuciieHus. OKUCIUTEIHFHO-BOCCTAHOBUTEIIHHEIS PCaKkIuu. HpOI_ICCCLI OKHCJICHHUA U
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAaHOBUTEIIH.

XHMHUYeCKHH IKCIIEPHUMEHT:



M3ydeHre 00pa3IoB BEIIECTB METAIIOB M HEMETAJIOB, B3aUMOICHCTBUE THAPOKCH A ITMHKA
C pacTBOpaMH KHCJIOT U IIEJI0YEH, TPOBEACHHUE OIBITOB, MILTIOCTPUPYIOIINX TPUMEPHI
OKHCJIUTEIHHO-BOCCTAHOBUTEIbHBIX peakiuii (rOpeHHe, peakilui Pa3aoKeHus, COCTUHCHHS).

MexknpeamMeTHbie CBSI3H

Peanuzanust MeXpeIMETHBIX CBSI3€H MPHU N3YYEHUH XUMHHU B 8-M KJIacce OCYIIECTBIISIETCS
Yyepe3 MCI0JIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX TOHIATUMN, TaK U MOHATHH,
SIBJISIFOLIUXCS. CACTEMHBIMU JUJISL OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01mre ecTeCTBeHHO-HAYYHbBIE TIOHATHS: HAyYHbIH (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIH3,
CUHTE3, KJIacCCU(PUKALIHS, IEPUOANIHOCTD, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE,
HU3MEPEHHE, MOJIENb, SIBJICHUE.

dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIHI,
PaZMOaKTUBHOCTH, MOJIEKYJIA, SJICKTPUUECKUN 3apsijl, BELIECTBO, TEJIO, 00bEM, arperarnoe
COCTOSIHME BEIIECTBA, ra3, PU3NUECKUE BEJIMUYUHBI, CAMHUIIBI U3MEPEHUS, KOCMOC, TIJIAHETHI,
3Be3abl, CoHIE.

buonorust: potocunres, npixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TOPOIBI, IOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

O0-11 KJ1acce
Be].[IeCTBO U XUMHNUYEeCKasa peakunﬂ

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XUMHUYECKUX diieMeHToB 1. 1.
Menneneena. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XMMHUECKHUX
3JIEMEHTOB NEPBBIX TPEX IEPUOJIOB, Kalnus, Kb U UX COCIUHEHUN B COOTBETCTBUH C
MOJIO)KEHUEM 3JIEMEHTOB B [leproinueckoi CuCTeMe U CTPOCHUEM UX aTOMOB.

CTpOeHI/Ie BEIIECTBA. BUJbI XUMHYECKOM CBS3U. THIIBI KPUCTAJTINIMICCKUX PCIICTOK,
3aBHCHMOCTH CBOMCTB BCIICCTBA OT TUIIA KpHCT&J’IJ’IH‘IGCKOﬁ PCIICTKU U BUAA XHUMHYISCKOM
CBA3U.

KHaCCI/Iq)I/IKaI_II/IH U HOMCHKIJIaTypa HCOPTaHUYCCKUX BCIICCTB. XHMHYECKHE CBOMCTBA
BCIICCTB, OTHOCAIINXCA K pa3JIMIHbIM KJIaCCaM HEOPTaHUYCCKUX COC}II/IHGHI/Iﬁ, TCHECTUYCCKaA
CBs3b HCOPraHNYCCKUX BCIICCTB.

Krnaccudukanus XMMUYECKUX peakIiii 0 pa3InYHbIM IPU3HaKaM (110 YHCITy U COCTaBY
Y4aCTBYIOUINX B PEAKI[UU BEIIECTB, MO TEIUIOBOMY (D (DEKTY, 0 UBMEHEHUIO CTeNeHeH
OKHCJICHHSI XHMUYECKHX 3JIEMEHTOB, IO 00OPaTHUMOCTH, TI0 YYaCTHIO KaTalu3aropa). JK30- 1
SHJOTEPMHUUYECKHE PEAKIIUN, TEPMOXUMUYECKHAE YPABHEHUS.

Ilonstue o CKOpPOCTH XUMHUYECKOM PCaKIuu. [TousTue 00 06paTI/IMLIX n HCOGpaTI/IMLIX
XUMHUYCCKUX PCAKIIHAX. ITousTHHE O TOMOTEHHBIX B TCTCPOrCHHBIX PCAKIUAX. Ilonstue o



karanuse. [lorsaTHe 0 XUMHUYEeCKOM PaBHOBCCHHU. CDaKTOpI)I, BJIMAIOIIHUE HA CKOPOCTH
XUMHYCCKOMN PCAaKIIUHU U IMOJIOKCHUC XUMHUYCCKOI'0 paBHOBECHUA.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKknuu, BHGKTPOHHBIﬁ OajlaHC OKHMCIIUTEIHHO-
BOCCTAaHOBHUTCIIBHOM pEaKknum. CocraBneHue ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX
peaKL[I/If/'I C UCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOI'O Oasanca.

Teopm{ 3J'I€KTpOJ'IPITH‘lCCKOI>i Jucconnuanuu. BHCKTpOJ'II/ITbI N HEDSJICKTPOJINTHI. KaTI/IOHBI,
aHHUOHBI. MeXaHU3M JUCCOLIMAIIUN BEIISCTB C Pa3IMYHbIMU BUIaMU XHUMHUYECKOH CBSI3H.
CreneHb JAUCCOMal . CuibHbIE U c1a0bIe OJICKTPOJIUTEI.

Peakiun noHHoro o6mMeHa. Y cioBus IPOTEKAaHUS peaKkii HOHHOrO 0OMeHa, MOJIHbIE U
COKpAlllCHHbIE HOHHBIE YpaBHEHMsI peakuuil. CBOICTBA KUCIIOT, OCHOBaHUM U COJIEH B CBETE
IPEJCTAaBICHUN 00 IEKTPOIUTHUECKON qucconnanuy. KauecTBeHHbIE peakui Ha HOHBI.
[ToHsiTHE O THAPOIN3E COJIEH.

XUMHUYeCKUI IKCIIEPUMEHT:

O3HAKOMIICHHE C MOJICIISIMU KPHCTAJUTHUECKUX PEIICTOK HEOPraHMYECKUX BEIIECTB —
METaJIJIOB ¥ HEeMETaJUIOB (rpadura U aiMasa), CII0KHBIX BEIIECTB (XJIOpUaa HATPHS),
HCCIIEIOBAaHKE 3aBUCHMOCTH CKOPOCTH XUMHYECKON PEaKIMK OT BO3ACHCTBHS pa3InuHbIX
(bakTOpOB, UCCIIETOBAHIE IEKTPOIIPOBOAHOCTH PACTBOPOB BEILECTB, IpoLiecca
JMCCOLMAIINY KUCIIOT, IIeNI04ei U coleil (BO3MOKHO HCIOJIb30BAaHHUE BUICOMATEPUATIOB),
MPOBEJICHUE OMBITOB, WILTFOCTPUPYIOIIMX MPU3HAKH [TPOTEKAHKsI PEaKIMii HOHHOTO OOMEeHa
(oOpa3oBanue ocajika, BBIICICHHUE Ta3a, 00pa30BaHUE BOJIBI), OIBITOB, HIUTFOCTPUPYIOLIHUX
PUMEPBI OKUCIIUTEIPHO-BOCCTAHOBUTEIILHBIX PEAKIUil (TOpEHUE, PEaKIUK PA3I0KECHUS,
COCIIMHEHMS), pacliO3HaABaHHE HEOPTAaHUYECKHUX BEIIECTB C IIOMOIIbIO KaUeCTBEHHBIX
peakiuii Ha HOHBI, PEIICHHE YKCIIEPUMEHTAILHBIX 33/1a4.

HeMeTajibl 1 UX cOeTUHEHUS

OO61mas xapakTepucTUKa ranoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIEC CTEIICHH
okucneHus. CtpoeHue U GU3NUEeCKUe CBOMCTBA MTPOCTHIX BEIIECTB — FAJIOTEHOB. XUMUYECKUE
CBOMCTBa Ha TIpuUMepe XJopa (B3aMMOICHCTBHE C METAJUIAMH, HEMETAJIIAMH, IIEI0YaMu).
XnopoBoaopoa. CoJisiHast KHCI0Ta, XUMUYECKHUE CBOMCTBA, MOTyYeHUE, TPUMEHEHUE.
JleiicTBrE XJIOpa U XJIOPOBOAOPO/Ia HA OPraHu3M desioBeka. BaxkHelmme XaopuIbl 1 UX
HaxO0/IEHHE B MPUPO/IE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneH okucieHus. CTpoeHue U pu3nvecKrue CBONCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U Cepbl. AJUIOTPOIHbIE MOIU(UKAIIMY KUCIIOPOIa U cepbl. XUMUYECKHE CBOWCTBA
cepbl. CepoBOIOPO/], CTpOCHHE, PU3NUECKHE U XUMUYECKHe cBOMcTBA. OKCHIIBI CEphl KaK
MIPEICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIoTa, pU3NUYecKre U XMMHUUECKHUEe CBOICTBa
(oOmme Kak mpeacTaBUTENS Kiacca KHCIOT U crieliuduieckue). XuMHYECKHE PeaKIny,
JIeKAaIMe B OCHOBE MPOMBIIIEHHOTO CI10co0a MOoyueHus: cepHoil KucnoTsl. [lpumenenue
cepHO KUCNOTHI. COM CEpHOM KUCIOTHI, KAaUeCTBEHHAsl peaklus Ha CyJIb(paT-uoH.
HaxoxieHne cepsl 1 ee coeAMHEHUH B TPUPOJE. XMMUYECKOE 3arpsI3HEHUE OKPYKAFOIIEH
Cpenbl COeMHEHUSAME cepbl (KUCIOTHBIE JOXK/IH, 3aTPSI3HEHUE BO3IyXa H BOJJOEMOB),
CHOCOOBI €ro NMpeA0TBpAallEHuUS.



O6mras xapaktepucTuka 351eMeHTOB V A-rpytibl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIICHUS. A30T, paclipoCTpaHEHHE B IPUpPOe, PU3NIECKUE U
XxuMHueckue cBoiictBa. KpyroBopot a3ora B mpupoie. AMMHaK, ero puandeckue u
XMMHYECKHE CBOWCTBA, MoJyueHne U npuMeHenue. Coiau aMMOHUS, UX (pU3nYecKue u
XHUMHYECKHE CBOICTBa, puMeHeHune. KauecTBeHHas peakiiys Ha HOHbI aMMOHUS. A30THas
KHCJIOTA, ee MOoJIyYeHue, (PU3NUECKIe U XUMUIECKUE CBOMCTBA (00LIHMe KaK MPeICTaBUTENs
KJ1acca KUCIIOT U crieruduueckue). Mcronbp30BaHre HUTPATOB M COJICH aMMOHUS B KAYEeCTBE
MUHEPAIbHBIX YI00peHNH. XUMHUECKOEe 3arpsi3HEHNE OKPYKAIOWIEH Cpeibl COSMHEHUIMHU
a3oTa (KUCIOTHBIE TOXK/IHU, 3arPsA3HCHUE BO3/IyXa, MOYBBI M BO10eMoB). Docdop,
aoTporHeie Moaudukanuu pocdopa, puzndeckue u XuMHUIeCKre cBoiUCcTBa. OKCH
dbochopa (V) u hochopras kucinoTa, GU3NIECKHEe U XUMHUECKUE CBOMCTBA, MOTyYEHHUE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX yI00pEHUH.

O6mas xapakrepuctuka 3aeMeHTOB IV A-rpynmbel. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHbIe CTETICHH OKUCIICHHs. YTIIEpO/I, aJUIOTPOIHBIE MOAU(DUKAIIIH,
pacrpocTpaHeHue B pupojie, GU3NIeCKrue U XUMHUYECKHUE CBOMCTBA. AICOpOIIns.
KpyroBopot yrinepozaa B npupoze. OKcuibl yriaepoaa, ux Gpusndeckre u XuMHIecKue
CBOWCTBA, JICHCTBUE HA KHUBBIE OPTaHU3MBI, IIOJIyYE€HHE U IPUMEHEHNE. DKOJIOTHIECKUE
po0JIeMbl, cBsi3aHHbIE ¢ okcuaoM yriiepoaa (IV), rumoresa riio0aabHOTO MOTEIICHUS
KJIMMaTa, MapHUKOBBIN 3G (deKT. YTonbHas KUCIOTA U €€ CONH, UX PU3NYECKUE U
XMMHUYECKHE CBOWMCTBA, MMOJlyuyeHHe U TpuMeHeHne. KauecTBenHas peakius Ha KapOoHaT-
noHbl. VMcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SICTBE.

[TepBoHavasibHBIC TOHATHSA 00 OPTAHMYECKUX BEIIECTBAX KaK O COCIUHEHUSIX yTIepoia
(MetaH, 3TaH, STHJICH, allETHJICH, 3TAHOJI, TJIMICPHH, YKCYCHast KuciioTa). [IpupoaHbie
HCTOYHUKH yTIIEBOAOPOIOB (Yroiib, MPUPOIHBIN Ta3, HEPTh), MPOIYKTHI X MEPepabOTKH
(6eH3uH), UX POJIb B OBITY U POMBIIIICHHOCTH. ITOHSITHE O OHOJOTUYECKH BaXKHBIX
BEILIECTBAX: XKUPaX, OeJIKaX, yriieBOJaX — U UX POJIM B )KM3HU YelioBeka. MarepuaabHOe
€MHCTBO OPraHMYECKUX U HEOPTAHUYECKUX COECTUHEHUN.

KpemHuuii, ero ¢puznyeckre 1 XuMHUYECKUE CBOMCTBA, OJTYUYEHHE U IPUMEHEHHE.
Coenunenus KpeMHus B ipupose. Oomme npencrasienus 00 okcuae kpemuus (1V) u
KpeMHHEBOM kucinore. CUITMKAThl, UX MCIIOJIb30BaHKUE B OBITY, B IPOMBILIUIEHHOCTH.
Bakneiiue cTpouTenbHbIE MaTEpHAIIbl: KEpAMUKA, CTEKIIO, IEMEHT, O€TOH, Kele300€TOH.
ITpo6nembl 0e30MacHOro UCMOIB30BAHUS CTPOUTENIBHBIX MaTEPHAIOB B IOBCEAHEBHOM
KU3HU.

XHMMHYECKUH IKCIIEPUMEHT !

u3ydeHre 00pasiioB HEOPraHUIECKHUX BEIECTB, CBOMCTB COMISTHOM KUCIIOTHI, IIPOBEICHUE
Ka4C€CTBCHHBIX peaKHHﬁ Ha XJIOpUA-UOHBI U Ha6J'[IO,HeHI/IC IIPU3HAKOB UX IMPOTCKAHUA, OIIbITHI,
oTpakaromre Gpu3nueckue 1 XUMUIECKHE CBOWCTBA raJIorCHOB M X COCANHEHUI (BO3MOKHO
HCIIOJIb30BaHUE BUICOMATEPHAIIOB), 03HAKOMIICHHE ¢ 00pa3iaMu XJIOpUI0B (rajJoreHu10B),
O3HAKOMIICHHE C 00pa3laMu Cepbl U €€ COSTUHEHUIMU (BO3MOKHO HCIIOJIb30BAHUE
BHICOMATEPHANOB), HAOIIOICHHE MpoIlecca OOYTTIMBAHUS caxapa Mo AeHCTBHeM
KOHI[CHTPHUPOBAHHON CEPHOM KHUCIIOTHI, U3y4YCHHE XUMUYECKHX CBOMCTB pa30aBIeHHON
CEpHOU KHCIIOTHI, TPOBEICHIE KAYeCTBEHHOMN Peakiuy Ha Cyab(haT-noH U HAOII0IeHIe
NpU3HAKa e¢ MPOTEKAHMUsI, O3HAKOMIICHHE ¢ (PM3UUIECCKIMU CBONCTBAMH a30Ta, hochopa u ux
coeTMHEHNH (BO3MOXHO UCITOIb30BAHUE BUICOMATEPHAIIOB), 00pa3I[aMi a30THBIX H



dhochopHBIX y10OpeHHH, TTOTyYeHne, COOMpaHue, paclio3HaBaHWE U U3YUEHUE CBONCTB
aMMMaKa, IPOBeJICHIE KaYeCTBEHHBIX PEaKIMii Ha HOH aMMOHHUSA U GochaT-uOH U U3yUCHHE
MPHU3HAKOB UX MPOTEKAHUS, B3AaUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THON KUCIIOTHI C
MeJbI0 (BO3MOXKHO MCIIOJIb30BAHUE BUICOMATEPUAIIOB), U3yUCHHUE MOJICIICH
KPUCTAJUNTMYECKUX PEIICTOK aiMasa, Tpadura, QysuiepeHa, 03HaKOMIICHHE C TIPOIIECCOM
azcopOLMU PaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM IIPOTUBOIa3a,
MOJIyYeHHe, COOMpaHKe, paCiO3HABaHUE U U3yUCHHE CBOWCTB YIIIEKUCIIOTO ra3a, MPOBEJICHNE
Kaue€CTBCHHBIX peaKLII/Iﬁ Ha Kap60HaT 1 CUJIMKAT-UOHBI U U3YYCHUC ITPHU3HAKOB UX
MPOTEKAHHS, 03HAKOMJICHUE C TIPOAYKIIUEH CHIIMKATHOW MPOMBIIIJICHHOCTH, PEIICHUE
OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCME «BakHenme HeMeTaJUIbL U UX COCANHCHUA) .

MeTajibl U HX COeAMHEHHS

OO01mas xapakTepucTUKa XUMUYECKIX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX IMOJIOKEHUS
B [lepnoanueckoi cucreme xuMuueckux anemMeHToB .M. MenzaeneeBa u CTpOeHHSI aTOMOB.
Crpoenue metaioB. MeTtainyeckast CBsi3b M METAIIMYECKAsE KPUCTAIUIMYECKAs PEIIEeTKA.
DNEeKTPOXUMHUYECKUHN Psiji HAMPSHKEHU MeTalioB. Dusnyeckne U XUMUYECKUE CBOWCTBA
MeTaioB. O6mMe crnocoObl monydeHus MeTasioB. [IoHsATHE 0 KOPPO3UH METAIIOB,
OCHOBHBIC CITOCOOBI 3alUTHI UX OT Koppo3uu. Cruiassl (CTaib, 4yTryH, JOPATIOMHHNH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MPOMBIIILJICHHOCTH.

[Ilenouynbie MeTaUIBI: TTONOXKEHUE B [ lepruoanieckoi cucTeMe XMMHYECKUX 3i1eMeHToB JI. M.
MenpeneeBa, CTPOEHUE UX aTOMOB, HAXOXJEeHHUE B Tpupoae. Pu3nueckue U XUMUYECKHE
cBolicTBa (Ha MpUMepe HAaTpus U Kanus). OKCUABI M THAPOKCHIBI HATPHS U Kalus.
[IpumeHeHne MeT0YHbIX METAIVIOB U UX COCIMHEHUN.

[I{eoyHO3EMENBHBIE METAJUIBI MArHUM U KaJbLIM: TTo0KeHUe B [leproanueckoit cucreme
XxuMuyeckux ieMeHToB J[.M. MenzeneeBa, cTpoeHuE UX aTOMOB, HAXOKJIEHUE B IIPUPOJIE.
du3znyueckre U XUMUUYECKHE CBOMCTBA MarHus U Kalblinsa. BaxkHelIne COe JUHEHHUS KAIbIIHs
(oxcua, THAPOKCHI, CONn). JKeCTKOCTh BOBI M CITOCOOBI €€ YCTPaHCHHS.

AsroMuHMiL: TTonokeHue B [lepuonnueckoit cucreme XuMudeckux 3memeHTos /..
MenaeneeBa, CTpOEHUE aTOMA, HAXOXKAeHUE B Ipupoae. U3nueckue U XUMHUECKUE
cBolcTBa amtoMUHMS. AMGBOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCH/IA aTFOMUHHUS.

Keneszo: monoxenue B [lepuoanueckoit cucreme xumuueckux amemeHToB [[.1. Menneneena,
CTPOSHHE aToMa, HaXOXKIeHue B pupoie. Pu3nyeckne 1 XMMHUUECKHE CBOMCTBA JKele3a.
Oxcuppl, ruapokcusl u conn xenesa (1) u xenesa (I11), ux cocras, CBOHCTBA U MOTyYCHUE.

XuMHYeCKH IKCIIEPHUMEHT:

O3HAKOMJICHHE ¢ 00pa3I[aMy METAJIOB U CIUIABOB, X (PU3MUECKUMH CBOMCTBAMH, U3YUYCHUE
PE3yJIbTaTOB KOPPO3UH METAJUIOB (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPHATIOB),
0COOEHHOCTEH B3aMMO/ICHCTBHS OKCHJIA KaJIbIIUS U HATPHS C BOJIOW (BO3MOXKHO
UCII0JIb30BaHUE BUICOMATEPUAIIOB), UCCIICIOBAHIE CBOMCTB )KECTKON BOJIbI, ITpoIlecca
TOPEHUs JKesie3a B KUciaopoae (BO3MOXKHO MCIIOJb30BAaHUE BUACOMATEPHAJIOB), IPU3HAKOB
MPOTEKaHMsI KAYECTBEHHBIX PEAKIIMI Ha MOHBI: MarHusl, KaabIIHs, aIFOMUAHIS, [IUHKA, Kelle3a
(1) u xene3a (1), meau (1), HaGMIOICHUE ¥ ONTUCAHUE TTPOLIECCOB OKPAIIMBAHUS TNIAMCHH
HOHAMU HATPHs, KK U KaIbIUs (BO3MOKHO HUCITOIb30BaHUE BHICOMATEPHAIIOB),



rccaeaoBanue aMmGOTEPHBIX CBOMCTB THAPOKCH/IA ATFOMUHKS M THIPOKCHIA IIMHKA, PEIICHHE
AKCIEPUMEHTAJIbHBIX 3a71a4 10 TeMe «BaxHelnme MeTaibl U UX COCTMHEHUS.

XuMus M OKpyXKaoLias cpeaa
BemecTBa 1 MaTepuaisl B IOBCEAHEBHOM XKU3HU YeI0BeKa. be3omnacHoe uenonb30BaHue
BEIIECTB M XUMHUYECKUX peakluii B ObITy. [IepBas moMOIIs IpU XUMHUYECKUX 0KOTaX U

OTpaBJICHUAX.

XUMHAYECKOe 3arpsi3HEHNUE OKpPY Karollei cpebl (mpeaenbHas 10MyCTHMas KOHIICHTPAIIHSI
Bertects, ganee — [1JIK). Poiab Xumun B pelieHUH 3KOJOTHYECKUX POOIICM.

XuMHYECKHH IKCIIEPUMEHT !

U3ydYeHHEe 00pa3IoB MaTePHAIOB (CTEKIIO, CIIJIABbI METAJIIOB, MIOJIMMEPHBIC MAaTEPHAIIbI).
MexnpeamMeTHbIEe CBSI3H

Peanu3anus MeXnpeaAMETHBIX CBA3€H MPU N3yUYeHUU XUMUU B 9-M KIIaCcCe OCYIIECTBISIETCS
Yyepe3 UCIO0JIb30BAaHUE KaK OOILIUX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK U TIOHITHH,
SIBJISIFOLMXCS] CACTEMHBIMU JIJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.
OO6mme ecTecTBEeHHO-HAYYHBIC MIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAITU3,
CUHTE3, KJIaCCU(PUKALIHS, IEPUOAUIHOCTD, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICTUPOBAHHE,
WU3MEpEHUE, MOJICITb, IBJICHHUE, TAPHUKOBBIN YPPEKT, TEXHOJIOTHS, MAaTCPHUAITHI.

®u3uka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUI, U30TOIIHI,
PaarOaKTUBHOCTB, MOJIEKYJIA, JIEKTPUUYECKUH 3apsili, IPOBOIHUKH, ITOTYIPOBOIHUKH,
TUDJIEKTPUKHU, (DOTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOsTHUE BEIIECTBA, T'a3,
pacTBOp, paCTBOPUMOCTb, KPUCTAILITUYECKAs! pEIIeTKa, CIIIaBbl, (PU3HMUECKHUE BETHUMHBI,

€AMHUIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3Be371b1, COHIIE.

buonorus: ¢porocuntes, 1pixanue, Ouochepa, 3kocucTeMa, MUHEpaJIbHbIE YI00pEeHUs,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTBHI, MUTATEIbHbBIE BEIIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpasbl, FTOPHBIE TOPO/IbI, ITOJIE3HBIE CKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IlianupyemMble pe3yjabTaTbl 0CBOEHHUS
Y4eOHOro nmpeamera

JIMYHOCTHBIE Pe3yJbTAThI

JIMYHOCTHBIE PE3yJIbTATHl OCBOCHHS TIPOTPAMMBI OCHOBHOTO 001I1ero 00pa3oBaHus
JOCTUTAIOTCS B X0/ie 00yYeHHUs XUMHH B €IUHCTBE YYEOHOW U BOCTUTATEIHLHOM
JESTETLHOCTH B COOTBETCTBHUH C TPATUITMOHHBIMH POCCUHCKIUMH COIIMOKYIBTYPHBIMU 1



TyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, IPUHSATHIMHU B OOIIECTBE IPABUIAMUA U HOPMaMHU
MOBEJICHUS U CIIOCOOCTBYIOT IMPOLIECCaM CaMOMO3HAHHUS, CAMOPA3BUTHUS M COLIMAIN3ALINU
oOydJaronuxcs.

JImuHOCTHEIE PE3YJIbTAThl OTPAXKAKOT TOTOBHOCTDH 06yqa}oumxca PYKOBOACTBOBATLCA
CHCTEMOM IO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaLII/Iﬁ " paClIMpCHUE OIIbITa ACATCIIBHOCTH HaA €€
OCHOBE, B TOM YHUCJIC B YaCTH.

l)HanHOTI/I‘{CCKOFO BOCIIMTAHUSA .

LIEHHOCTHOI'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIeIUIO0, TOHUMAaHUs 3HAaYEeHHsI XMMUYECKON HAyKH B )KU3HU COBPEMEHHOT'0 OOIIECTBa,
CIOCOOHOCTH BIIA/IETh IOCTOBEpHON HH(POPMALIUEHl O ePEeIOBBIX JOCTHKEHUSIX U OTKPBITHSIX
MHPOBOH U OTEYECTBCHHOM XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 yCTPOWCTBE
MHUpa U 00IIECTBa,;

2)rpaIaHCKOro BOCIIUTAHUS:

IIPEJCTABICHUS O COLMAIBHBIX HOPMAaxX M MpaBUaX MEKIMYHOCTHBIX OTHOILIEHUI B
KOJUIEKTUBE, KOMMYHMKAaTUBHONW KOMIIETEHTHOCTH B OOILIECTBEHHO I10JIE3HON, yUeOHO-
HCCIIEI0BATENILCKOM, TBOPUECKOM U APYTHX BUAAX JESATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOi COBMECTHOM JIEATETLHOCTH MPH BHITIOJTHEHUH YY€OHBIX, TO3HABATEIbHBIX
3ajJa4, BHIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/JaHUN YUEOHBIX POEKTOB,
CTPEMJICHUSI K B3aUMOTIOHMMAaHUIO ¥ B3aUMOIIOMOIIM B MIPOIIECCE ITON yueOHO
JesITeIbHOCTH, TOTOBHOCTH OLICHUBATH CBOE MOBEACHUE U ITOCTYIKH CBOMX TOBapHUIIEH ¢
MO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN [TOCTYIIKOB,;

3)HEeHHOCTH HAYYHOI0 MO3HAHUS

MHUPOBO33PEHUYECKUE NIPECTABICHUS O BEILIECTBE U XUMUYECKON peaKLny,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M COCTABIISAIOIINE OCHOBY JUIS
MIOHUMAaHMsI CYyIIHOCTH HayYHOU KapTUHBI MUPA, NIPEICTaBIECHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHSI IPUPOJIBI, B3AUMOCBS3SX YEJIOBEKa C IPUPOJAHON Cpeson, O
PO XUMHU B IO3HAHUM ITUX 3aKOHOMEPHOCTE;

[I03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA NIOJIy4YEHUE HOBBIX 3HAHUN 110 XUMUH,
HeoOXouMBbI€e [l 00bACHEHUS HAOI0JaeMBbIX MPOIIECCOB U SIBJICHMI, TO3HABATEIILHOM,
MH(GOPMAIIMOHHOMN U YUTATENTLCKOW KYJIbTYphI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHOMN
paboThI ¢ yUeOHBIMU TEKCTaMHM, CIIPABOYHOU JTUTEPATYPOH, JOCTYTHBIMU TEXHUYECKUMU
cpeAcTBaMU MH()OPMAITMOHHBIX TEXHOJIOTUH;

MHTEpeC K 00yUYEHUIO U MMO3HAHMUIO, TI0003HATEIBHOCTh, TOTOBHOCTh M CITIOCOOHOCTH K
camM000pa30BaHuI0, IPOEKTHOM U UCCIIEI0BATENLCKON AESITEIbHOCTH, K OCO3BHAHHOMY
BbIOOpY HANPaBICHHOCTU U YPOBHS O0Y4EHHUs B TalbHEUIIEM,;

4)(popMupoBaHUs KYJIbTYPbI 310POBbS:

OCO3HAHUEC HCHHOCTH XU3HHU, OTBETCTBCHHOI'O OTHOLICHUS K CBOEMY 310POBBIO, YCTAHOBKHU
Ha 3IlOpOBBIﬁ 06pa3 KHM3HH, OCO3HAHUC HOCJ’IG,I[CTBI/II\/'I " HCIPUATUC BPCAHBIX IIPUBLIUCK



(ymoTpeOiieHu st aIKoroJisi, HApPKOTUKOB, KyPEHHUs), HEOOXOAUMOCTH COOJTFOCHUS TTPABUIT
0€30MacHOCTH MPU OOPALICHUN C XUMHUUYECKUMH BEIIECTBAMH B OBITY U pPEAIbHOM KU3HH;

5)Tpy10BOr0 BOCHIUTAHUS :

MHTEpPEC K MPAKTUYECKOMY M3yUeHUI0 Ipodeccuil U Tpyia pa3inyHoro poja, yBaxeHHe K
TPYAY U pe3yjbTaTaM TPYJOBOH AESITEIbHOCTH, B TOM YHUCIIE HA OCHOBE IPUMEHEHUS
MpeIMETHBIX 3HAaHUM MO XUMHUH, OCO3HAHHBIM BHIOOP UHIMBUYATLHOM TPACKTOPUHU
MIPOJOIDKEHHS 00pa30BaHUS C yUETOM JINYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCeTHOM MpodeccnOHaNbHOM 1eATeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHH, TOTOBHOCTh aIalTHPOBATHCS B TPO(PECCHOHAIBHOM cpe/ie;

6)3K0J10rHYecKOro BOCIMTAHMSA

9KOJIOTMUYECKHU 11e1eco00pa3HOe OTHOLIEHHUE K MPUPOE KaK UCTOYHHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CyIIeCTBOBaHUs, TOHUMAaHNEe [IEHHOCTHU 3/J0POBOTO U OE30MacHOr0 00pa3a KU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICHXUICCKOMY 3/I0POBBIO,
OCO3HaHHUE [IEHHOCTHU COOJIIO/ICHHUS MTPaBII O€30MaCHOTO MOBEICHUS IpU paboTe ¢
BEILIECTBAMH, a TAK)KE B CUTYAIHIX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJICH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTyYaeMble MPU U3YYCHUU XUMHUH, JUIA PEeIICHUs 3ajad,
CBSI3aHHBIX C OKPYKAKOUIEH TPUPOAHON CPENOM, ISl TOBBIIIECHUS YPOBHS SKOJOTHYECKON
KyJIbTYPBI, 0OCO3HAHUS TTI00ATBHOTO XapaKTepa SKOJOTHUYECKUX MPOo0sieM U MmyTel ux
peLIEeHHS TOCPEACTBOM METOJIOB XUMHH, SKOJIOTHYECKOTO MBILLJICHHS, YMEHUS
PYKOBOACTBOBAThLCS UM B I103HABATEIbHOM, KOMMYHUKAaTUBHON U COLIMAJIBHOM MTPAKTHUKE.

MeTanpeaMeTHbIe pPe3yJbTAThI

B coctaBe MeTanpeIMeTHBIX Pe3yJIbTaTOB BBIACISAIOT 3HAUUMBIE I (POPMHUPOBAHUS
MHUPOBO33PEHUS 00IIEHAYYHbIC TOHATHS (3aKOH, TEOPHs, IPUHIIMII, TUIOTE3a, PaKT, CHCTEMA,
MPOIIECC, IKCIIEPUMEHT | JP.), KOTOPbIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeIMeTax 1 MO3BOJISTFOT Ha OCHOBE 3HAHWH U3 ATHX MPEIMETOB (POPMHUPOBATH
MpeJICTaBJICHHE O IIEIOCTHON HAYyYHON KapTHHE MUPA, U YHUBEpPCAIbHbIE Y4eOHbIe TeHCTBUS
(mo3HaBaTesbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOPbIE 00ECIIEUNBAIOT
(hopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITENILHOMY IJIAHHPOBAHUIO U OCYIIECTBICHUIO
y4eOHOU JIeATETLHOCTH.

IMo3naBaTenbHbIE YHUBePCcAJbHbIE YueOHbIE el CTBUS
Ba3zoBble Jjoruyeckue aeiicTBus .

YMEHHMS UCIIOJIb30BaTh PUEMBI JIOTUYECKOTO MBIIUIEHUS IIPY OCBOCHUH 3HAHUM: PACKPbIBATh
CMBICIT XUMHUYECKHX TTOHATHH (BBIACIATH HX XapaKTEPHbIE MPU3HAKH, YCTAaHABINBATh
B3aMMOCBSI3b C JPYTUMU MMOHITHSIMH), UCTIOJIb30BATh TOHATHS ISl OOBSICHEHUS OTACTbHBIX
(hakTOB W sIBJICHUH, BEIOUPATh OCHOBAHUS U KPUTEPHH IS KJIaCCU(PUKAIINA XUMHUYECKHUX
BEILIECTB U XUMHYECKUX PEAKIMI, YCTAaHABIUBATH IPUYMHHO-CIIEACTBEHHBIE CBS3U MEKY
00bEKTaMHU HU3yUYCHHS, CTPOUTH JIOTHUECKUE PACCYKACHUS (MHAYKTUBHBIC, ICTyKTHBHBIE, IO
AHAJIOTHH), IeJIaTh BHIBOIBI U 3aKIIOUYCHHMS,



yYMEHHE MPUMEHSTh B IIPOLIECcCe MO3HAHMS TTOHATHS (IPEAMETHBIC U METalPeIMETHBIC),
CHMBOJIMUECKHE (3HAKOBBIE) MOJICIIH, UCIIOJIb3yEMbIE B XMMUH, IPEOOPA30BBIBATH IIUPOKO
HNpUMEHsIEMbIC B XUMUH MOJIEIIbHBIC IPE/ICTABICHHS — XUMUYECKHUI 3HAK (CHMBOJ
AIIEMEHTA), XUMUYecKas popMyJsia U ypaBHCHUE XUMUYECKOW PEAKIK — PU PEILICHUN
y4eOHO-1103HaBaTeIbHbIX 33/1a4, C yU€TOM 3TUX MOJEIbHBIX IPEJCTABICHUN BBIABIATD U
XapaKTepu30BaTh CYIIECTBEHHBIC TPU3HAKHA U3YYaeMbIX 00BEKTOB — XUMUYECKHX BEIIECTB U
XUMUYECKHUX peaKluil, BBISIBIATH O0IME 3aKOHOMEPHOCTH, IPUUMHHO-CIIEICTBEHHbIE CBA3U
U IPOTUBOPEYMS B U3YUAEMBIX IIPOLIECCAX U SBJICHUSIX.

ba3oBble ucciaeaoBaTelbCcKue AeiicTBUS.

YMEHUEC HUCIIOJIB30BATh IOCTABJICHHBIC BOIIPOCHI B KAYECTBC HHCTPYMCHTA IIO3HAHU S, a TAKKC
B KQ4C€CTBC OCHOBBI JJIsA (1)OpMI/IpOBaHI/ISI THIIOTE3bI 110 MPOBCPKE NPaBUIIBHOCTU
BBICKAa3bIBACMbIX ny(ﬂeHHﬁ;

MpUOOpPETEHHUE OIBITA 0 MIIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEICHUIO YUCHUYECKIX
HKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJIOM MPOIIECCa, CAMOCTOSTEIBHO MPOTHO3UPOBATH
€ro pe3yibTar, (GopMyIHpoBaTh 0O0OIIEHUS U BBIBOJIBI 10 pe3yIbTaTaM MPOBEICHHOTO
OTIbITA, UCCIIEI0OBAHMS, COCTABIIATH OTUET O IIPOJIEJIaHHOM padoTe.

Padora c unopmanmeii:

yMEHUE BbIOMpaTh, aHAJIM3UPOBATh U UHTEPIPETUPOBATH MH(MOPMALIUIO Pa3IMUHBIX BUJIOB U
(bopM npe/ICTaBICHNUS, TOTYYaeMYIO M3 pa3HbIX UICTOYHUKOB (HAY4YHO-TIOMYJISIpHAS
JUTEpPaTypa XUMUYECKOTO COJCPIKAHUsI, CIIPABOYHBIE MTOCOOHS, peCypChl HHTEPHETA),
KPUTUYECKH OLIEHUBATh MPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO HH(POPMALUIO;

yMEHHE NPUMEHSATH Pa3INYHbIE METOBI U 3aIIPOCHI ITPH MOUCKE U 0TOOpE MHPOPMAIUH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JIJIsl BBIIOJIHEHUS yUYEOHBIX U MMO3HABATEIbHBIX
3aJa4 ONpeIeJIEHHOr0 TUIIA, TPUOOPETEHHE OIBITAa B 00JIACTH UCIIOIb30BAHUS
MH(POPMaIlMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUI1, OBJIaZICHNE KYJIbTYPOH aKTUBHOTO
HCIOJIb30BAaHUS Pa3IMYHBIX TIOUCKOBBIX CUCTEM, CAMOCTOSTEIHHO BEIOUPATh ONTUMAIIBHYIO
¢dbopmy npezcTaBiIeHNs HHPOPMALIUU U WILTIOCTPUPOBATH peIlaeMble 3a/1a4H HECI0KHBIMU
CXE€MaMH, AMarpaMMamMu, ApyruMu popMaMu rpadvku U UX KOMOMHAIUAMU,

YMEHHUE UCIOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce y4eOHON U MCCIIeJ0BAaTENbCKOM
NeSTeIbHOCTH UH(OPMALIMIO O BIMSHUM IPOMBIIIJIEHHOCTH, CEIbCKOTI0 X031CTBA U
TPAHCIIOPTA Ha COCTOSIHUE OKPY KAOLIEN IPUPOJHON CPEIBI.

KomMyHHUKaTHBHBIE YHHBepcaJbHbIe YUeOHble 1eliCTBHA:

YMEHHUS 33/1aBaTh BOMPOCHI (B X0/1e 1uayiora v (WIK) TUCKYCCHH) MO CYIIECTBY 00CYXKIaeMOM
TeMbI, POPMYIIUPOBATH CBOH MPEIIOKCHHUS OTHOCUTEIHHO BBITIOTHEHUS TPEII0KEHHOM
3aj1auu,

YMEHUA NPEACTABIATE MOJTYUYCHHBIC PE3YJIbTAaThI O3HaBaTeIbHOMN JACATCIBHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTAILUIO PE3YIbTaTOB BRIMOJHEHNUS XUMHUECKOTO
aKcriepuMenTa (J1abopaTOPHOTO OIBITa, TAOOPATOPHOH pabOTHI MO UCCIICTOBAHUIO CBOMCTB
BEIIIECTB, YYeOHOTO MPOCKTA);



yMEHHS Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MMO3HABATEIbHON U
HCCIIEIOBATEILCKOM IEATEIbHOCTH MIPH PEIICHUU BO3HUKAIOIIUX MMPOOJIEM Ha OCHOBE yueTa
OOIIMX MHTEPECOB U COTJIACOBAHUS MO3UIIUI (00CYXKICHUS, 0OMEH MHEHHUSIMH, MO3TOBBIC
LITYPMBbI, KOOPAUHAIMS COBMECTHBIX JIEUCTBHIM, ONpe/iesieHne KPUTEPUEB I10 OLICHKE
Ka4eCTBa BBIIOJHEHHON pabOThI U 1. ).

PeryasiTuBHble YyHHBepcaJbHbIe YUeOHbIE 1eCTBHS:

YMEHHE CAMOCTOSTEIILHO ONPEACIATH 1IEIH ACSATeIbHOCTH, INTAHUPOBATH, OCYIIECTBIISATH,
KOHTPOJIUPOBATH M IPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO AEATEIBHOCTD, BHIOUPATH
Haunboee 3¢ exkTuBHBIE CIOCOOBI pelIeHns yUYeOHbIX 1 MO3HABATEIbHBIX 3a/1ad,
CaMOCTOSITENILHO COCTABIIATH MM KOPPEKTUPOBATH MPEUIOKEHHBIN allTOPUTM JIeHCTBUI TpH
BBITIOJTHEHUH 33J[aHUI C YYETOM IOJIyYCHHUS] HOBBIX 3HAHUH 00 M3y4aeMbIX 00BEKTaX —
BEILIECTBAX U PEAKIHUAX, OLCHUBATh COOTBETCTBUE IOJyYEHHOTO Pe3yJIbTaTa 3asBICHHON
L[eJTM, YMEHHE UCIIOIb30BaTh U AHAIM3UPOBATh KOHTEKCTBI, IIPEIIaracMbIe B yCIOBUH
3aIaHUH.

IIpeanMeTHBIE pe3yabTAThI

B cocraBe npeaMeTHBIX pe3yJIbTaTOB I10 OCBOEHUIO 0053aTEIBLHOTO COAECPKAHMUS,
YCTaHOBJICHHOTO JaHHOU (efiepanbHOi paboueit mporpaMMoid, BBIIEISIOT: OCBOCHHBIE
00yYaroImyMUCs HaydHbIE 3HAHHS, YMEHUS U CIIOCOOBI NEMCTBUH, CrIeU(PHUECKUE IS
IIpeIMETHOM 00J1aCTH « XUMUS», BUJIbI JIEATEIBHOCTH 10 TIOJIYYEHUIO HOBOTI'O 3HAHUS, €r0
UHTEpPIpETAINH, TPEOOPa30BaHUIO0 U TPUMEHEHHUIO B PA3JIMYHBIX YUeOHBIX U HOBBIX
CUTYaIUsX.

8-i KJ1acce

K koHIy 00y4yenus B 8-M KJ1acce mpeIMeTHBIE pe3yIbTaThl HA 0A30BOM YPOBHE JOJDKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y 0OYHAIOLINXCS YMEHUH:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMUYECKUX ITOHATHI: aTOM, MOJIEKYJIa,
XUMUYECKHUN DIIEMEHT, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOIHAS ¥ HEOHOPO/IHAS), BAJICHTHOCTh, OTHOCHTEIIbHAS AaTOMHAS
MOJIEKYJIApHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast
JI0J1s XMMMYECKOTO 3JIEMEHTa B COEIMHEHNH, MOJISIPHBIN 00BbEM, OKCHUJI, KHCIIOTA,
OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIIBHOCTD, CTEIICHb OKUCIICHUS, XMMUYECKas
peakuus, KjJacCu(pUKaus peakiuii: peakliuyi COETUHEHMs], peaKlluu pa3JIoKeHu ],
pEaKIMY 3aMeIleHus], peaKIIni 00MEHa, K30~ ¥ SHIAOTEPMUUECKUE PEaKIuH,
TEII0BOM 3P PEKT peakin, Sapo aToMa, dJIEKTPOHHBIN 0K aToMa, aTOMHast
opbuTanb, paguyc aToMa, XMMUYECKas CBs3b, MOJIIpHAs U HeMOJIsIpHast
KOBAJICHTHAs CBSI3b, HOHHAS CBSI3b, NOH, KATUOH, aHUOH, PACTBOP, MaccoBas J0JIs
BellecTBa (MIPOIIEHTHAsI KOHIICHTPALHSI) B paCTBOPE;

e WJUIFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHITHI U IPUMEHSTh 3TH
IIOHATUS IIPU ONMCAHUM BELIECTB U UX NIPEBPALICHUN;

e HCIMOJb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJI€HUs (DOPMYIT BEILIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

e OIpenessaTh BAJIEHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, CTETIEHb
OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX COSMHEHMSIX, TPHUHAUICKHOCTh BEIIECTB K



OIIPE/ICIICHHOMY KJIacCy COeTMHEHHH 1Mo (opMyJiaM, BUI XUMUYECKOI CBSI3U
(koBaJICHTHAsI ¥ MOHHAs) B HEOPTaHUUECKUX COCTMHCHHUSIX;

e packpsiBath cMbici [lepuoandeckoro 3akona JI.M. MenzeneeBa: 1eMOHCTPHPOBATh
NOHUMAaHHE NEPUOAMYCCKON 3aBUCIMOCTH CBOMCTB XMMUYECKUX DIIEMEHTOB OT HX
nosioxxenust B [lepnoandeckoii cucreme, 3aKOHOB COXPAaHECHUS MacChl BEIIECTB,
HOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUSHHUs, 3aKOHA ABOTaIpo;

e OIKCHIBATh M XapaKTepH30BaTh TaOIMuHYI0 Gopmy [lepruoandeckoil cucremsr
XMMHUYECKUX 3JICMEHTOB: pa3linyaTh MOHATHS «IJIaBHas noAarpynmna (A-rpymma)» u
«nobouHas noarpynmna (b-rpymma)», Manbie U 0OJbLINE IEPUO/IBI, COOTHOCHTH
0003HaueHHsI, KOTOpbIe UMeroTCs B Tabiuie «Ileproandeckas cucrema
XuMH4YecKux 31eMenToB JI.1. MeHieneeBay ¢ YHCIOBBIMU XapaKTePHUCTHKAMU
CTPOCHHS aTOMOB XUMHYECKUX JIEMEHTOB (COCTaB | 3apsi spa, o0Iiee Yucio
9NIEKTPOHOB U PACIIPE/ICIICHHE UX IO JIEKTPOHHBIM CIIOSIM);

e KIACCU(PHUIUPOBATH XUMHUYCCKUE FJIEMEHTBI, HEOPraHMYCSCKHE BEIECTBA,
XUMHYECKUE Peakiuu (0 YHCITy U COCTaBY YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO
TEII0BOMY P DEKTY);

e XapakTepu3oBaTh (OMHCHIBATH) OOIIE XUMUYCCKHE CBOMCTBA BELIECTB PA3IMYHBIX
KJIACCOB, MOATBEPK/asi OMMCAHUE IPUMEPAMH MOJICKYJISIPHBIX YPaBHCHUN
COOTBETCTBYIOLIMX XUMHYCCKUX PEAKIIHIA;

e IPOTHO3MPOBATh CBOMCTBA BELICCTB B 3aBUCMMOCTHU OT MX KAYECTBEHHOT'O COCTABA,
BO3MOYXHOCTH MPOTEKAHHSI XUMHYECKHUX MMPEBPAILCHUI B PA3INYHBIX YCIOBUSIX;

e BBIYKCIISTH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCCOBYIO JIOJFO XUMHYECKOTO JIEMEHTa 110 (popMylie COeTUHEHH S, MACCOBYIO
JIOJTIO BEIIIECTBA B PACTBOPE, IIPOBOIUTH PACUETHI 110 YPABHCHUIO XUMHUYECKOI
peaxiuy;

e TPUMCHSATH OCHOBHBIC ONEPAI[MH MBICIUTEIBHON ACATSILHOCTH — QaHAIN3 U CUHTE3,
CpaBHEHHE, 0000IICHNE, CUCTEMATU3AINIO, KITaCCH(DUKAINIO, BBISIBICHUE
NPUYNHHO-CIICJICTBEHHBIX CBSI3eH — JIJIsl U3YUCHHS CBOMCTB BEIECTB M XMMUYECKUX
pEaKInii, eCTeCTBEHHO-HAYYHbIE METO/IbI TIO3HAHMS — HAOIIOICHNE, U3MEPEHNE,
MOJICTTMPOBaHKE, SKCIIEPUMEHT (peabHBIN M MBICIICHHBII);

e CIIeZOBATh MpaBHJIaM MOJIb30BAHHUS XUMUUECKOH MOCYI0H U 1a00paTOpHBIM
000py/IoBaHKEM, @ TAKKE MPaBHIaM OOpAIleHHs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIMSMH T10 BHITTOJHEHUIO JTA0OPATOPHBIX XUMHUUECKHX OIBITOB 110
HOJTYYCHHIO U COOMPaHHIO ra3000pa3HbIX BellecTB (BOAOpOIa U KUCIOPOa),
NPUTOTOBIICHHIO PACTBOPOB C ONPEAEICHHON MacCOBOM JI0JICH PacTBOPEHHOTO
BEIIIECTBA, IUTAHUPOBATH U TIPOBOIUTH XMMUYECKHE IKCIIEPUMEHTBI 1O
PAacIO3HABAHUIO PACTBOPOB IIEIIOYEH M KUCIIOT C MOMOIIBI0 HHAUKATOPOB (JTaKMyC,
beHondTanenH, METHIOPAHX U Ip.).

9-i1 ki1ace

K koHIily 00yueHus B 9-M Kjacce mpeIMeTHbIC Pe3yIbTaThl Ha 6a30BOM YPOBHE JTOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y 0OYUAIONITUXCS YMEHHI:

e PpacKphIBaTh CMbICII OCHOBHBIX XMMHUECKHUX MOHATUN: XUMHUUECKUN JIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHUOH, aHUOH, ITPOCTOE BELLECTBO, CI0XKHOE BELIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTD, CTENIEHb OKHCIEHUS, XUMUYecKast
peakius, XUMUYecKas CBsI3b, TEIJIOBOM 3((EKT peakiiuu, MOJb, MOJIIPHBII 00beM,
pacTBOP, IEKTPOIUTHI, HEIJEKTPOIUTHI, SJEKTPOIUTUYECKAS AUCCOLUALIHS,
peakiuyu HOHHOTo 0OMeHa, KaTalln3aTop, XUMHUYECKOe paBHOBECHE, 00paTUMBbIE U



HeoOpaTUMBbIe peakliy, OKUCIUTEIbHO-BOCCTAHOBUTENIBHbBIE PEAKIINH,
OKHUCJIUTEJh, BOCCTAHOBHUTEIh, OKHCIICHUE U BOCCTAHOBJICHHE, AJUNIOTPOTIHS,
amM(OTepHOCTh, XUMUYECKast CBs3b (KOBAJICHTHAS, HIOHHAS, METAITMYECCKAs),
KPUCTAIIMYECKAsl pEIIeTKa, KOPPO3HUsI METAILJIOB, CIUIABBI, CKOPOCTh XUMUYECKOU
peaxiuu, npeaensHo nomyctumas konuentpanus [1JIK BemecTsa,

WJUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHIA U IPUMEHSTH 3TH
MOHSTHS IIPU OMMCAHUH BEILIECTB M X IPEBPAIICHHUIA;

MCIOJIb30BaTh XMMHYECKYIO CUMBOIIUKY JJISI COCTABIICHUS! ()OPMYJT BEIIECTB U
YpPaBHEHUN XUMHUUYECKUX PEAKIUH;

OTIPEEIISATH BAJICHTHOCTh M CTENEHb OKHMCICHUS! XUMUYECKUX PJICMCHTOB B
COEIMHEHUAX PA3IMYHOIO COCTaBa, MPUHAICKHOCTh BEIIECTB K ONPEICTICHHOMY
KJIaccy COeIUHCHMH 1o (opMyJiaM, BUI XMMUYCCKON CBsi3U (KOBaJICHTHAsI, HOHHA,
METAIMYECKasl) B HCOPraHUYECKUX COSMHCHUSX, 3aps/l HOHA 10 XUMHUYECKON
dbopMmyIie, XapakTep Cpellbl B BOJHBIX paCTBOPAX HEOPTaHUICCKUX COCTMHEHUH,
THUI KPUCTAJUTMUECKOM pelIeTKH KOHKPETHOTO BEIEeCTBa,

packpsiBaTh cMbici [lepronnueckoro 3akona .M. Menzaeneesa u
JEMOHCTPHUPOBAThH €r0 MOHUMAHUE. OMUCHIBATh U XapaKTePU30BaTh TAOIHUHYIO
dopmy Ilepruonndaeckoil CHCTEMBI XUMHYECKHUX 3JIEMEHTOB: Pa3IU4aTh MOHITH
«rnaBHas noArpymnmna (A-rpynmna)» u «mobodnas nmoarpymmna (b-rpymnma)», mansie u
OOJIBIINE TIEPHOIBI, COOTHOCHUTH 0003HAYCHUSI, KOTOPHIC UMEIOTCS B
NEePUOANYECKON TabuIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHYECKHMX 3JIEMEHTOB (COCTaB | 3apsijl A/Apa, 00IIee YKCIO0 HIEKTPOHOB U
pacrpeielieH|e uX 10 3JIEKTPOHHBIM CII0SIM), O0BSICHATH 00IIIHE 3aKOHOMEPHOCTH B
W3MCHEHUHU CBOWMCTB JICMCHTOB U X COCIMHEHUH B MpeeiaX MajblX IIEPHOIOB U
[JIaBHBIX MOATPYIII C YYETOM CTPOCHHSI UX aTOMOB,3

KJIACCU(UIIUPOBATH XUMHUYECKUE DJIEMEHTBI, HEOPTAHUYECKUE BEIICCTBA,
XMMHYECKHE peakiuu (110 YMCIy ¥ COCTaBY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, MO
TerI0BoMY 3D PEKTy, M0 U3MEHEHHUIO CTETICHEW OKHCIICHUS] XUMHUECKIX
SIIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIKE U CrIeIU(PUIESCKIE XUMUYECKUE CBOMCTBA
MIPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPK/Iasi OMMMCAHNE TPUMEpPaMH
MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECCKIX PEAKITHI;
COCTaBJIATh YPaBHEHUS DJIEKTPOTUTHUECKON AUCCOIMAIIMH KUCIIOT, IIeouei U
COJICH, MOJTHBIE ¥ COKPAIICHHBIC YPABHCHUS PEaKIIii MOHHOTO OOMEHa, YpaBHECHUS
peaxiuit, MOATBEPKAAIOIINX CYIIECTBOBAHNE TEHETUUECKOM CBSI3U MEXY
BEIICCTBAMH PA3TMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEaAKIU MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca dTUX PeaKIni;

MPOTHO3UPOBAThH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIYUCIISATH OTHOCUTEIHHYIO MOJIEKYISPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTa 1Mo (hopMyIie cCoeTMHEHHsI, MACCOBYIO
JIOJTEO BEIIECTBA B PACTBOPE, MPOBOJIUThH PACUETHI IO YPABHEHUIO XUMUIECKOU
peaxIumy,

COOTIOAATh MpaBUIIA MOJIb30BAHUS XUMHYECKOH TOCYA0H U TabopaTOpHBIM
000pyI0BaHHEM, a TaKKe MIPaBHIIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIHUSMU MO BBITTOTHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OMBITOB TIO
MOJTYYCHHIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (AMMHAaKa U YTIIEKHUCIIOTO rasa);

MIPOBOAMTH PEAKIINH, TTOATBEPIKAAIOIINE KAUECTBEHHBIM COCTaB Pa3IUYHbIX
BEIIECTB: pacIo3HaBaTh OMBITHBIM ITyTEM XJIOPU/I-, OPOMUJI-, HOIU-, KapOoHAT-,



TemaTnueckoe MJIAHUPOBAHUE

docdar-, cuukart-, cynbhar-, THAPOKCUA-HOHBI, KATHOHBI AMMOHUS U HOHBI
I/I3y‘-IeHHLIX METAJIJIOB, HpI/ICYTCTBYIOH_II/Ie B BOAHBIX paCTBoan HeopI‘aHI/I‘IGCKI/IX

BEIIECTB;

e IIPUMEHATH OCHOBHBIE ONEPALIMU MBICIUTEIBHON IEATEIBHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IICHHE, CHCTEMATH3AIIMIO, BBISIBIICHHE IIPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JIJIS1 U3yYECHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUI, ECTECTBEHHO-
Hay4HbBIC METO/IbI TTO3HAHUSI — HAOIIOACHUE, H3MEPEHUE, MOJICTTUPOBAHHE,
9KCHEPUMEHT (pealibHbIA U MBICJICHHBIH).

r
8- KJ1acc
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHue (nppoBbIe)
n/ | pa3yieioB M TeM | Beer | Kontpoann | [IpakTuueck 06pazoBaTebHbIe
| HporpaMMBI 0 ble paboThl | e paboThl | pecypent

Pasznen 1.HepBOHa‘laJILHble XUMHUYECCKHC TTIOHATUSA

XUMHS — Ba)KHAA

001acTh bubmnorexa PI'YC «Mos

€CTECTBO3HAHUS U mkosay — lesson.academy-
1.1 N 5 2

PaKTHYECKON content.myschool.edu.ru/04/

JEATENBbHOCTH 08

YyerIoBeKa

BermecrBa u Xumns, 8 ximace, PITAOY
1.2 | xumnyeckue 15 1 JITIO «Axamemust

peakuuu Munnpocsenienust Poccuny»
Hroro no pazneny 20

Paszgen 2. Baxueiimne

NPEACTABUTEC/IN HCOPraHM4€CKUX BEIECTB

ONEKTPOHHBIN
00pasoBaTelnbLHLIH pecype
Bo3znyx. p pecyp
«JloMaraue 3aaHus.
Kucnopon.
2.1 6 OcHoBHOE 00111EE
IMoustue 06
oOpa3oBanue. Xumus», 89
OKCHIaX
kiacc, AO «M3xaTenbcTBO
"[IpocemeHue"»
Bomopos. Tpenaxep «Obmako
2.2 | loustue o 8 1 sHauuity. Xumus. 8 xiacc,

KHUCJIOTax U COJIAX

000 «PuzukoH JIad»




2.3

Bona. PactBopsl.
[Tousatue 00
OCHOBaHHUIX

24

OCHOBHBIE KJIACCHI
HEOPTaHHYECKUX
COeTUHEHUU

11

Uroro no pazneny

30

Pa3nen 3. [lepuoanueckuii 3axkon u Ilepuoguyeckasi cucteMa XUMHYECKHUX 3JIeMEHTOB
JA.A. Menneneea. CTpoenne aToMOB. XUMHYECKas CBA3L. OKUCIUTEIHLHO-
BOCCTAHOBHMTE/IbHbIE PeaKIUM

[Tepuoanueckuit
3aKOH U
Ilepnonnueckas
31 |cueTema 7 <.>
XUMUYECKHUX
snemenToB ..
Menneneesa.
CrpoeHue aToMOB
Xumuueckas
CBSI3b.
3.2 | OxucnurenbHO- 8 1 <.>
BOCCTAaHOBUTEIbH
bI€ pEaKINu
Hroro no pazaeny 15
[ToBTOpEeHue 3 <.>
OBIIEE
KOJIMYECTBO
YACOB I10 68 3 6
[MTPOIT'PAMME
9-i1 ki1acc
KoanuectBo yacos DJIeKTPOHHbIE
Ne | HammenoBanue (udpoBbIe)
n/ | pazienos mTeM | peer Konrpoabn | TIpakTHYeCK | ogpasoBaTeibHble
| TPOrpamMMbI 0 bie padoThl | Me paboThI pecypebl

Paszgen 1.BemecTBo u xumuue

CKHE peaKIiuu

11

IloBTOpEHUE U

5

1

Bbubmnorexa ®I'UC «Mos




yriayOieHue
3HAHUH OCHOBHBIX
pa3zenoB Kypca 8

mkoja» — lesson.academy-
content.myschool.edu.ru/04/
09

KJlacca
OcCHOBHBIE Xumus, 9 knace, PI'AOY
1 o | 3aKoHOMEpHOCTH AIO «Axanemus
" | xuMuyeckux MuHnpocsenieHus
peakuui Poccuny»
DIIEKTPOHHBII
DIEKTPOITUTHUECK o0pa3oBaTeNbHBIN pecypc

ast IUCCOLMAIs.
1.3 | Xumuueckue
peaKIuu B
pacTBopax

«JloManHue 3a1aHus.
OcHoBHOE 0011I€EE
obpasoBanue. Xumus», 89
kiace, AO «3maTenscTBO
"IIpocBemienue"»

Uroro no pazneny

17

Paznen 2.HemMera/iIbI ¥ UX COCIMHEHUS

Oomas
XapaKTEPUCTHKA
XAMHUYECKUX
anemeHToB VIIIA-
TPYIIIBL
I'anorensl

2.1

Tpenaxep «O06mako
3HaHui». Xumus. 9 kiacc,
000 «®DuzukoH JIadb»

Oomas
XapaKTepUCTHKA
XUMHYECKHUX
snemeHToB VIA-
rpynnsl. Cepa u ee
COCAUHEHHUS

2.2

Ob6mas
XapaKTepUCTHKa
XUMHYECKHIX

2.3 | anemeHToB VA-
rpynnsl. A3oT,
dochop u ux
COCIIMHEHUS

Oobmas
XapaKTEepUCTHKA
XUMHUYECKHUX

2.4 | snemenTtoB IVA-
TPYIIIBL. YTIEPOI
Y KPEMHUU U UX
COETMHEHUS

Hroro no pazneny

25




Pasznen 3. Merajuibl H UX COCANHCHUHA

OO01ue cBOMCTBA

3.1| o™ 4
METAJUIOB
Baxxueiiue

3.2 | METaILIBL U UX 16 1
COEUHEHUS

Wroro mo pazneny 20

Pa3znen 4. XuMusi 1 oKpy:Kamomas cpeaa

BemecTBa u
4.1 | maTepuansl B 3
JKU3HU 4EJI0BEKa

Wroro mo pazneny 3

[ToBTOpeHue 3

OBILIEE

KOJIMYECTBO 68 4
YACOB I1O

[TPOT'PAMME




