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IHosicuuTeaLHAS 3aNIUCKA

PaGouast mporpamma o xumuu s 8-9 kiaccoB pazpaboTaHa Ha OCHOBE:
- (¢eaepanbHOrO0 TOCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTAaHAApTa OCHOBHOIO OOIIEro oOpa3oBaHMS,
YTBEP)KJICHHOTO TmpukazoM MunmnpocsmieHuss Poccum ot 31.05.21 Ne 287 «O06 yTBepxkacHUN
(denepasbHOro rocyJapCTBEHHOTO 00pa3oBaTENbHOTO CTaHJapTa OCHOBHOTO 0O0mIero oOpa3oBaHHS
(3apeructpupoBanHoro B Muntocte Poccun 05.07.2021 Ne 64101);
- OCHOBHO# 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00111er0 00pazoBanus MOY CII Ne §;
- paboueii mporpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHust «XuMus» (0a30BbI YPOBEHB), 0JI00pPEHHON
perieHreM (enepanbHOro y4eOHO — METOJUYECKOr0 OOBEIUHEHHUS IO 00IIeMy 00pa30BaHHIO WHCTHTYTA
CTpaTeruu pa3BuTHs obpasoBanus (mporokon 3/21 ot 27.09.2021);
- ¢ yueTrom paboueit mporpammbl Boctiutanust MOY CII Ne 8§;
- c yuérom Konnenuuu mnpenongaBanus ydeOHOro mnpenMera «XuMHS» B 00pa3oBaTeIbHBIX
opraam3anusax Poccuiickoit Dexepanuu, pealM3ylONMX OCHOBHBIE 00IIe00pa30BaTEIIbHBIC MPOTPaAMMBbI
(yrB. Pemennem KomnernnMunnpocsemmenusi Poccun, mporokoin ot 03.12.2019 Ne [1K-48H).

Xumuyeckoe o0pa3oBaHHE B OCHOBHOM MIKOJIE SIBISiETCSl 6A30BBIM MO OTHOIICHHIO K CHCTEME OOIIEro
XUMHUYECKOT0 00pa30BaHUsI.
W3ydenue npeamera:

1) crmocoOcTBYeT peanu3anuy BO3MOXHOCTEH Il CaMOpPa3BUTHSA M (DOPMUPOBAHMS KYJIBTYPBI JIMYHOCTH,
e€ o01eit U GyHKIIMOHATBHOU IPaMOTHOCTH;

2) BHOCHT BKJaJ B ()OPMHPOBAHHUE MBIILICHUS W TBOPUYECKUX CHOCOOHOCTEH MOJPOCTKOB, HABBIKOB HMX
CaMOCTOSITENIbHON  y4eOHOl N1eATeNbHOCTH, OSKCIEPUMEHTAIBHBIX U HCCIEIOBATEIbCKUX YMEHHH,
HEOOXOUMBIX KaK B IIOBCETHEBHOM KM3HU, TaK U B IPOPECCHOHATHHON NeATCIIEHOCTH,

3) 3HAKOMHUT CO CHenu(pUKONW HAYYHOTO MBINUICHHS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO B3IJIsga Ha
€IMHCTBO TIPUPOJIBI M YEIIOBEKA, SBISETCS OTBETCTBEHHBIM TArioM B (POPMHPOBAHUH €CTECTBEHHOHAYIHOM
TPaMOTHOCTH TIOJIPOCTKOB;

4) cmocodcTByeT (HOPMHUPOBAHHUIO I[[EHHOCTHOIO OTHOIIEHHS K €CTCCTBEHHOHAYYHBIM 3HAHUAM, K
IpUPOJIe, K YeTIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE 00Pa30BaHHE IIKOJIbHUKOB.

3amava mpeaMera COCTOWT B (DOPMHUPOBAHHMH: CUCTEMBl XMMHUYECKUX 3HAHHA — BKHEHIIMX (aKTOB,
MOHSITHU, 3aKOHOB U TEOPETHYECKHUX MOJOKEHUH, JOCTYIMHBIX 0000IIEeHNH MHPOBO33PEHUYECKOTO Xapak-
Tepa, s3bIKa HAYKW, 3HAHUW O HAYYHBIX METOAAaX M3YYCHHS BCIISCTB M XUMHUYCCKUX PEaKIUH, a TAKXKE B

GbOpMUPOBAHUNM U Pa3BUTHH YMEHHH M CHOCOOOB JESATENBHOCTH, CBSA3aHHBIX C IUTAHHUPOBAHHUEM,
HAOJIIOJICHUEM U TIPOBEJCHHEM XHUMHYECKOTO OJKCIIEPUMEHTa, COOJIOJCHHEM TMpaBuil 0e30MacHoro
oOpailieHus ¢ BeIeCTBaMU B TOBCETHEBHOM JKU3HH.

enu u 3amaun u3yueHus yaeOHOTo MpeaMeTa « X UMHS:

- (hopMHUpOBaHKE UHTEIJIEKTYaTbHO Pa3BUTOM JTMYHOCTU, TOTOBOM K caMOOOPa30BaHUIO, COTPYTHUYECTRY,
CaMOCTOSITCILHOMY TIPHHSATHIO PEIICHUH, CITOCOOHOW aalTUPOBATHCS K OBICTPO MEHSFOIIMMCS YCIIOBUSIM
KU3HU;

- HANpaBJIEHHOCTh OOYYCHUS Ha CHCTEMAaTHYECKOe MPHOOIICHHE YYaluXCs K CaMOCTOSTEILHOM
MO3HABATENBHON JIEATEIBHOCTH, HAYYHBIM METOJaM MO3HaHUs, (OPMHUPYIOIMIUM MOTHUBALIMIO U Pa3BUTHE
CITOCOOHOCTEH K XUMUH;

- obecreyeHne YCIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYAIOMIMMHUCS OTbITa Pa3HOOOpa3HOU
JEeSATELHOCTH, MMO3HAHUS W CAaMOITO3HAHUS, KJIFOYEBBIX HABBIKOB (KITFOUCBBIX KOMIIECTCHIIHI), UMEFOIIHX
YHHUBEPCATbHOE 3HAYCHHE ISl PA3JTUYHBIX BHJIOB JIEATEIHHOCTH;

- (hopMHpOBaHKE YMEHU OOBSICHATH M OIICHUBATH SBJICHHS OKPYXKAIOIIET0 MUPa HA OCHOBAHWHW 3HAHHWH U
OTIBITA, TIOJIYYEHHBIX MIPH U3YYCHUH XUMHUH,



- ¢opMmHpoBaHUE y OOYyYaIOMIMXCS TYMAHUCTHUECKUX OTHOLICHWW, MOHWMAaHHs IIEHHOCTH XUMHYECKHX
3HAaHUH Ui BBIPAOOTKH 3KOJIOTHUYECKH LIEIeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOW ESTETLHOCTH B
LEJISAX COXPAHEHUS! CBOETO 3/10POBbS M OKPYXKAIOLIEH TPUPOJHOMN CPE.Ibl;

- pa3BUTHE MOTHBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTAHHIO Ha OCHOBE
YCBOGHHS OOIIEYEeNIOBEYECKHX I[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis U Ha-
MPaBJICHHOCTH AaJbHEHUIIET0 00yUeHUsI.

MecTto npenmMeTa B y4eOHOM IJIaHe

1 KonnuecTBo yueOHbIX yacoB
peamer B HeNENI | 8 Kiacc 9 kiace 8-9 kiacc
XuMus 2 68 68 136

COJAEP)KAHUE YYEBHOI'O INTPEIMETA «XUMUWS»
KJIACC

IlepBoHauajibHbIe XUMHYECKHE TOHATHS — 20 4.

[Ipenmer xumuun. Posb Xxumuun B xu3HU yenoBeka. Tena m BemiecTtBa. Ouznyeckue CBOMCTBA BEILIECTB.
ArperatHoe cocTosiHHe BemlecTB. [loHATHE O MeTonaxX MO3HAaHUS B XMMHUU. XUMHS B CHCTEME Hayk.
YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHust CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE dNIeMeHThl. CUMBOJIBI XUMUYECKUX 2JIeMEHTOB. [IpocThie U cliokHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckasi ¢opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTB. OTHOcUTenbHAs aroMHas wmacca. OTHOCUTENbHAas MOJIEKYJsSpHas wmacca. MaccoBasi JoJis
XUMHYECKOT0 JIEMEHTAa B COCTUHEHUH.

dusznueckue U XUMUYECKHUE SABJICHHS. XUMHUYECKas peakuusi U €€ mpu3HaKu. 3aKOH COXPAaHEHHUS MaCChl
BellecTB. XUMHUecKkue ypaBHeHUs. Knaccudukanus XUMUYECKHX peakluil (COeAMHEHUs, pa3ioKeHUs,
3aMeInieHus, 0OMeHa).

XHUMHYECKHUI IKCIIEPUMEHT.

IIpakTnueckue paboOTHhI:

Ne 1 . 3nakoMCTBO ¢ XHUMHYECKOi mocymoi, MpaBuiaa padboTbl B JaOOpaTOPUHM U MPUEMBI

oOpaieHus ¢ 1abopaTOPHHLIMOOOPYTIOBAHHEM.

Ne 2 M3ydenwne crioco0OB pasjeseHus] cMecel (Ha TpuMepe OYHMCTKH MOBAPEHHOM COJIH.

JlabopaTopHbIe ONBITHI:
N3yuenue u onucanue GU3NIECKUX CBOMCTB 00Pa3110B HEOPraHUYECKUX BEILECTB.
Habmonenue ¢usnyeckux (IuiaBjieHUe BOCKa, TasHUE JIbJa, pAaCTUPaHUE caxapa B CTYNKE) U XUMUYECKUX
SBJICHUH (TOpeHue CBEYH, MPOKAJIMBAHUE MEIHOM MTPOBOJIOKH).
HaGntonenue u onvcanue Mpu3HAKOB MPOTEKAaHUS XMMUYECKUX peakiuil (B3auMoIefiCTBHE CepHON
KHCJIOTBI C PACTBOPOM XJIOpHIa Oapust).
Kountpoabsnas padora Nel no reme «IlepBoHayanbHble XUMHYECKHE TIOHATHS

BaxHeiiluue npeacTaBuTe 1M HEOPraHMYeCKUX BelecTB — 31 4.

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopoxg — asnemeHT u mpoctoe BeniecTBo. HaxoxkneHue
KHCIIOpo/ia B Ipupojie, Gu3nyecKkue U XuMudyeckue cBoiictBa (peakuuu ropenusi). Oxkcunsl. [Ipumenenue
kuciopoaa. CrocoObl MoOMydyeHHs KHCIOpOAa B J1a0OpaTopuud M IMPOMBIIUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — ajuioTponHast MOAU(pUKALUS KUCIOPOa.

TernoBoit 3¢dexkr xumuueckol peakiuy, TEPMOXUMHUECKHUE YPAaBHEHHUS, 3K30-U IHAOTCPMHUECKHUE
peaknuu. TOIUIMBO: yrojb U METaH. 3arps3HEHUE BO3/lyXa, YCWIEHUE TApHUKOBOIO Y deKTa, pa3pylieHue
030HOBOI0 CJIOSI.

Bonopon — »snemeHT M mpoctoe BemecTBo. HaxokaeHue Bojaopoja B Npupone, (U3MYEcKue Hu
XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0BI NoydeHus. Kucinotsl u conu.

KonunyecTBo BemectBa. Moabs. MomnspHas mMacca. 3akoH ABoraapo. MomsipHblii 006EM Ta30B. Pacuérsr
10 XUMUYECKUM YPaBHEHUSIM.



@®usnueckue cBoWcTBa BOAbL. Boma kak pactBopurens. PacTtBopel. HachlllleHHBIE W HEHACBILLIEHHbIE
pactBopbl. Pacmeopumocms eewjecmé 6 6ode. MaccoBast J0Jsl BEIIeCTBa B pacTBOpe. XHUMHUYECKHE
cBorictBa BoAbl. OcHOBaHMs. Poyib pacTBOpPOB B MPHUPOJIE U B KU3HU 4YesnoBeka. KpyroBopoT BObl B
IpUpoe. 3arpsi3HEHUE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOJHBIX BOJ.

Knaccudukanusa neoprannueckux coenunenuit. Oxcuapl. Knaccudukanus okcuaoB: cojeoOpasyrolne
(ocHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U HecoleoOpasyromue. HoMeHKIaTypa OKCHI0B (MEXAyHapOIHAas
U TpuBHaJbHAs ). PU3NYECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydyeHre okcuaoB.

OcHoBanus. Krnaccudukamusi ocHOBaHMiA: MIENOYM W HEPACTBOPHMBIE OCHOBaHMs. HomeHkiaTypa
OCHOBaHUH (MEXIyHapoaHas U TpuBHaibHas). Dusmueckne M XUMHYECKHE CBOWCTBA OCHOBAHMIA.
[Tonydyenue ocHOBaHMIA.

Kucnotel. Knaccudukanus xucnor. Homenkiatypa KHCIOT (MEXIyHapoIHas U TpPUBHAIbHAs).
OuU3NYECKUE U XMMUYECKUE CBOMCTBA KHUCIOT. Pan aktuBHocTH MeramioB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Comu. Homenknatypa coseil (MexayHapo/Has U TpuBuaibHas). Ou3nyeckue U XMMUYECKUE CBOMCTBA
coseil. [Tonyuenue cosen.

I'enernueckas CBA3b MEXAY KIaCCaMU HEOPIaHUYECKUX COEAMHEHUM.

KonTtposbHnas padora Ne2 no teme «OCHOBHBIE KJIACCHhI HEOPTAHMYECKHUX COeJUHEHMII».

XuMHYeCKU IKCIIEPUMEHT.

JlabopaTopHble ONBITHI:

Bzaumoneiicteue Bosbl ¢ Metaiuiamu(Na, Ca).

OmnpenesieHne pacTBOPOB KUCJIOT U IIE€I0YEHN C IIOMOIIBIO UHAUKATOPOB.

HccnenoBanue oOpa3lioB HEOPraHMYECKUX BEIIECTB Pa3INUHbBIX KJIACCOB .

O3HakoMIIeHHE ¢ 0Opa3namMu OKCHJIOB .

N3y4deHune B3auMMOIECTBHE KUCIIOT C METAJUIaMU, PEAKLIMA HEUTpaIn3aluu.

Ilpakmuueckas paboma:.
Ne 3. INonmyuenue 1 cobupanue, paclio3HaBaHUE U U3YyUYE€HUE CBOMCTB KUCIOPOJIA.
Ne 4 | TlonyyeHue u coOupaHue, pacClio3HaBaHUE U M3yYEHHE CBOMCTB BOJOPOJA.
Ne 5. IlpuroroBiieHHe pacTBOPOB C ONpPeAeTIEHHON MacCcOBOU Jojel pacTBOPEHHOIO BelleCcTBa
Ne 6 . PenreHue sKCEpUMEHTAJIIBHBIX 3371a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTaHUUECKHUX
COCIUHEHUI.

Hepuoauyeckuii 3axoH u [lepuoauyeckas cucrema xumnueckux daemenToB JI. M. Mennaeineesa.
CTtpoenne aToMoB. XuUMU4ecKas cBsi3b. OKNCIANTETbHO-BOCCTAHOBUTEIbHbIE peakuuu - 17 v,

[lepBble MOMBITKM KiIaccH(UKAIIMM XUMUYECKUX 3J€MEHTOB. [1oHATHE O rpynmax CXOIHBIX 3JIEMEHTOB
(LIesIouHbIe U IIET0YHO3EMENbHbIE METalIbl, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT
amoTepHbIe OKCUIBI U TUIAPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepumommueckas cucrema xumudeckux odiaeMeHToB JI. M. MeHnneneesa.
Kopotkonepuoanast u jimuaHonepuoanas popmsl Ilepuoanueckoit cucreMbl XxumMuyeckux aiaemenToB 1. U.
Menpeneesa. Ilepuoasl u rpynmbl. PU3HMYECKUN CMBICT IOPSAAKOBOIO HOMEpA, HOMEpOB IEpHUofa U
TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX siziep. M3oTomnbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0ueK
aromoB mepBbIX 20 xummueckux snmemMeHToB [lepmommueckoit cucremsl J[. M. MenaeneeBa. Xapakre-
pPUCTHKA XUMHUYECKOIO 3JIEMEHTA I10 €ro 1oJa0KeHuto B [lepnonnueckont cucreme J1. 1. Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUA paauyca aTOMOB XHUMHUYCCKUX OJJIEMEHTOB, METANIMYCCKUX U HEMETATINIMYCCKUX

CBOICTB II0 TpyinmnaM 1 nepuoaam. 3HaueHue HepI/IO,Z[I/I‘lCCKOFO 3aKOHa H HepHO,I[I/I‘lCCKOﬁ CHUCTEMbI XUMHWYCCKHUX
3JICMCHTOB

JUISl pa3BUTHUA HAayKu U npakTuku. [. . MenneneeB — y4€HbI U IpakIaHUH.
Xumnueckasi cBsi3b. KoBasneHTHass (moJsipHass W HEMOJSIpHAs) CBs3b. JIEKTPOOTPULIATEIHHOCTD
XUMUYECKUX AJ1eMEHTOB. VIOHHas CBS3b.
Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. Ilpoueccel oOkucieHus u
BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.
KonTpoabHast pabora Ne3 no teme «Ilepuognyecknii 3akoH. Ctpoenue aroMma. OKHCIUTEIHHO
— BOCCTAHOBHUTE/IbbIC PEAKIUI.
KonTpoabnas pa6ora Ne4 «ToroBass KOHTpoJbHasi padoTay».



XUMHYEeCKUH IKCIIEPUMEHT.

JlaGopaTopHbIe ONBITHI:
N3yyenue o6pa3noB MeTaajOBU HEMETAJIOB .
B3aumoneiicTBue rugpokcuia IMHKA CpacTBOPpaMU KUCIJIOT U 1IeJI0Uel
Me:xknpeameTHble CBSI3H

Peanuzanusi MexXnpeaMeTHBIX CBA3€H NpH H3y4yeHUH XUMHUU B 8 Kiacce OCYIIECTBISIETCS 4epes
HUCIIOJIB30BaHHUEC KaK 06H_II/IX CCTCCTBCHHO-HAaYYHBIX HOHSITI/Ifl, TaK " HOHSITI/Ifl, ABIAOIUXCA CUCTEMHBIMU
JUTSL OT/ACTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OOmue ecTecTBeHHO-HAYYHBIC TMOHSATHUS: HAy4YHBIA (DaKT, TUIIOTE3a, TEOpHs, 3aKOH, aHaJIW3, CHHTE3,
KJaccu(pUKalus, NEePUOAUYHOCTb, HAOIIOJCHUE, IKCIHEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJIENb,
SIBIICHHUE.

®duszuka: maTepus, aroM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIUJA, H30TOIbI, PaJIuO0aKTUBHOCTb,
MOJIeKYJa, AJEKTPUUYECKHH 3apsiji, BEIIECTBO, TeNO, OOBEM, arperaTHOE COCTOSHHE BEIIECTBa, TIas,
buznyecKkue BEIUYUHBIL, €IMHULIBI U3MEPEHUs, KOCMOC, IJIaHEeThl, 3BE3/1b1, COHIIE.

buonorus: porocunres, apixanue, ornocepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbI, TOPHBIE MOPOJBI, MOJE3HbIE MCKOMAeMble, TOIUIHMBO,
BOJIHBIE PECYPCBHI.

KJIACC
BeurecTBo M xXuMHuyeckas peakuus - 184.

[lepuonnueckuin 3axkoH. Ilepuommueckas cucrema xumuueckux osnemeHtoB J[. M. Mengeneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUO-
JIOB, Kajus, KaJbLUsI U UX COCJUHEHUN B COOTBETCTBHM C IOJOXKEHHEM 3JIEeMEHTOB B llepuoanueckoi
CUCTEME U CTPOECHUEM HUX aTOMOB.

CrpoeHue BeliecTBa: BHJbl XMMHUYECKOW CBSI3M. THUIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKU U BUJIA XMMUYECKOU CBS3H.

Knaccudukanus ¥ HOMEHKIaTypa HEOPTraHUYECKHUX BeEIIeCTB (MEXIyHApoJHas W TpUBHAIbHAs).
XHWMUYECKUE CBOWCTBA BEIIECTB, OTHOCAIIMUXCS K PA3JIMYHBIM KJIACCaM HEOPTraHMYECKUX COCTUHEHUH,
TEHETUYECKas CBSA3b HEOPIaHUYECKUX BEILECTB

Knaccudukanmss XuMuueckux peakiuid 1Mo pa3IMyHbIM MpU3HAKaM (10 YKCITY U COCTaBY YYaCTBYIOIIMX
B PpEaKIMH BEIIECTB, IO TEMIOBOMY 3(h(dEKTy, MO H3MEHEHHUIO CTENEeHEH OKHUCIECHUS XUMHUYECKUX
JJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTalu3aropa). OK30-U DSHIOTEPMHUYECKHE peakluH,
TEPMOXUMHUYECKUE YPABHEHHUSI.

[TonsiTie o ckopocTu xuMuU4eckod peakinuu. [loHsTHE 00 0OpaTHMBIX U HEOOPATUMBIX XUMHUUYECKUX
peakuusx. [IoHsATHE O TOMOr€HHBIX M TE€TEPOre€HHBIX peakuusix. l[lowsamue 0 Xumuueckom pasHO8eCul.
Daxmopeol, erusAWUe HA CKOPOCTb XUMUYECKOU PeaKyull U NOJIONCEHUE XUMULECKO20 PABGHOBECUSL.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE peakuuu, AIEKTPOHHBIN OanmaHc OKHUCIIUTENBHO-
BOCCTAHOBUTENbHOU peakiuu. COCTaBIIEHHE YPAaBHEHUU OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C
UCTIOJIb30BaHUEM METOa dJIEKTPOHHOTO OanaHca.

Teopust 3IEKTPOJUTHUECKON MMCCOIUMALMH. DJIEKTPOJHUTHI M HE-3JEKTPOJUTHl. KaTHOHBI, aHWOHBI.
MexaHu3M AMCCOLMALMMA BEIIECTB C PA3JIMYHBIMU BHUJIAMU XUMUYECKOW CBsi3U. CTeneHb AMCCOLUALINM.
CunpHbI€ U clladble IIEKTPOJIUTHL.

Peakunu nonHoro ooMeHa. YcioBUs MPOTEKAHUS PEaKlMii MOHHOTO 0OMEHa, TOJTHBIE U COKpalIEHHBIS
WOHHbIE ypaBHeHHUs peakuui. CBoHCTBa KHCIIOT, OCHOBaHHMM M COJell B CBeTe MpeAcTaBlieHUuN 00
ANEKTPOIUTUYECKOH uccoranuu. KauecTBeHHbIe peakliuu Ha MOHBL. [lonsamue o euoponuse conel.

KountpoabHnas padora Nelno teme «BeniecTBo U XUMHUYECKasi peaKkuusi»

XUMHYECKHMH IKCIIEPUMEHT.

JlabGopaTropHble ONBITHI:

O3HaKOMJIEHHE C MOJIEIISIMU KPUCTAJUIMUYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB .
HccnenoBanne 3aBUCUMOCTH CKOPOCTH XUMHUYECKOUPEAKITUH OT PA3ITUUHBIX (DAKTOPOB .
[IpoBeneHne ONBITOB, WUIKOCTPUPYIOLIMX MNPU3HAKKA IPOTEKAaHUs PEAKIMU HOHHOIO
oOmeHa (oOpa3oBaHHE OCAJIKOB, BBIJCIICHHUE T'a3a, 0Opa30BaHUE BOJBI).

Ilpaxkxmuueckas paboma:

Ne 1 . Pemienne s3kcnepuMeHTaIbHBIX 3a4a4 110 TEME .

HeMeTanabl 1 MX cOeANHEHUSA - 25 4



OO0mrast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbIE CTETICHU OKUCIICHHS.
Crpoenne U pu3nUECKUe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTeHOB. XMMHUYECKHUE CBOMCTBA Ha MpUMeEpe
xjopa (B3aMMOJICHCTBHE C METaZIaMH, HEMETaJlaMH, Iesrodamu). XjaopoBogopoa. ComsHas KHCIIOTa,
XUMHYECKHE CBOMCTBA, MOJy4yeHHE, NpuMeHeHue. [leficTBMe Xjopa M XJOpPOBOJOpPOJAa HA OpraHHU3M
yesnoBeka. BaxkHelme XJI0puabl M UX HAX0XK/IEHHUE B IPUPOJIE.

OOmast xapakrepucTuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEpHbIC
CTENIEHU OKUCIICHUS.

Crpoenne u (u3MYECKHe CBOMCTBA NPOCTBIX BEIIECTB — KHCIOpPOJa U Cepbl. AJIOTPOIHBIE
MoaU(UKAIIMN KHCIIOpOa U cepbl. XUMUYECKUE CBOWCTBa cepbl. CepoBOIOpOI, CTPOCHUE, (PU3NYECKUE U
XUMHUecKue cBoMcTBa. OKCuABl CEepbl KaK IPEACTABUTENM KHUCIOTHBIX OKCHAOB. CepHas KHCIOTa,
¢dbusznyeckue U XUMHUYECKHUE CBOMCTBA (0OIIME KaK IMpeACTaBUTENs Kiacca KHUCIOT U crerupuueckue).
XUMHUYECKUE PEAKIMH, JISKAIIMEe B OCHOBE MPOMBIILIICHHOTO CHoco0a IMONyYeHHsI CEpHOW KHUCIOTHI.
[Tpumenenue. Conu cepHOM KHUCIOTHI, KaYeCTBEHHAs peakuus Ha cyiabdar-uoH. HaxoxaeHue cepsl u eé
COEMHEHMH B Ipupoje. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOILEH Cpelbl COEAUHEHUSAMHU Cepbl (KUCIOTHBIE
TOXKIH, 3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €0 MpeA0TBPaILCHHUS.

OOmast xapakTepucThka 3JeMeHTOB VA-rpynmnbel. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
CTENIEHU OKUCIICHUSI.

A3oT, pacripocTpaHeHHE B TNpupoje, (pu3uveckrne W XUMHUYECKHE cBoWcTBAa. KpyroBopor aszora B
npupojae. AMMHUaK, ero GU3NYECKUe U XMMHUECKHE CBOWCTBA, MoJlyueHue U npumeHenne. Coaum aMMOHUS,
ux (u3MuYecKue M XMMHUYECKHE CBOMCTBA, IpuMeHeHue. KauecTBeHHas peaklds Ha HMOHBI aMMOHMUS.
A3oTHas kucnorta, e€ moiydeHue, (QpuU3nYecKkue M XMMHUYECKHe CBOWCTBa (OOIIME Kak MpeacTaBUTENs
KJ1acca KUCIOT U cnenuduyeckue). Mcrmonp30BaHre HUTPATOB U COJIEH aMMOHUS B KAYeCTBE MUHEPATIBHBIX
ynobpenuii. XuMuueckoe 3arps3HEHHE OKPYKaIoLIeH Cpeabl COSAMHEHUSMU a30Ta (KUCIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB).

®octop, amnorponusie moaudukauuu Qochopa, Qusmueckre M XUMHYECKHUE CBOMCTBA. OKcun
dochopa(V) u dochopHas kucinora, Gpu3UIecKre U XUMHUSCKHE CBOWCTBA, MoydcHue. Vcronbp3oBanue
¢dochaToB B KauecTBE MUHEPAIBHBIX YA00PEHUH.

Ob6mrast xapaktepuctuka sneMeHToB I[VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE

CTETIEHU OKUCJICHHUS.
VYraepon, amIoTpONHBIE MOAM(UKALIMK, PaclpoCTpaHEHHE B MpHUpPOJAe, (PHU3MUECKHe U XHMHUYECKHE
cBoiicTBa. Azcop6uus. KpyroBopor yriaepona B mpupone. Okcuasl yriepoia, UX (U3MYecKHe U Xu-
MUYECKHE CBOMCTBa, JEHCTBHME HA KHUBbIE OPraHU3MbI, INOJYyYE€HHE U MPUMEHEHHE. DKOJIOTHYECKHE
npobnembl, cBs3aHHble ¢ OokcuaoMm yraepona(IV); rumoresza rio0OanbHOro MOTEMJIEHUs KIUMarta; nap-
HUKOBBIN 3 dexT. YrompHas KucioTa v €€ coiu, UX GU3NYECKue U XMMUYECKHE CBOMCTBA, MOITYUYEHHE U
npuMeHeHne. KauecTBeHHas peakuys Ha kapOoHaT-noHbI. Vcnonap3oBaHue KapOOHATOB B OBITY, METUIIMHE,
MIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

IlepBoHayaibHbIe MOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COCIUHEHMSAX yriiepoaa (MeTaH, 3TaH,
STHJIEH, alleTUJIEH, 3TaHOJI, INIULEPHH, YKCYCHas KUCIIoTa). Mx cocmas u xumuueckoe cmpoenue. [1onstue
0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: XHpax, Oenkax, yriaeBoJax — M HUX POJHM B JKU3HU YEJIOBEKa.
MamepuanvHoe eOuHCmM80 0p2anuUyecKux U Heop2aHu4ecKux cOeOUHeHU.

KpemHuuii, ero ¢pusnyeckre 1 XMUMU4YeCKUe CBOICTBA, MojlyuyeHre U npuMeHeHne. CoelMHEeHNs KPEeMHUS
B npupone. OOmue npexacrasineHuss o0 okcunae kpemHus(IV) u kpemHueBoit kucnore. CHIMKATBI, UX
UCMOJb30BaHUE B OBITYy, MEAMIMHE, MPOMBIIUIEHHOCTH. BadicHeuwue cmpoumenvHvle Mamepuanbi:
Kepamuka, cmeknio, yemenm, Oemon, owcene3obemon. Ilpobremsvr 6€30nMACHO20  UCNONB30BAHUSL
CMPOUMENLHBIX MAMEPUATIO8 8 NOBCEOHEGHOU HCUSHU.

Kounrpoabnas padora Ne2 no teme «HemeTa/uibl M UX COeIMHEHHU»

XUMHYECKHMH IKCIIEPUMEHT.

JlabopaTtopHblie padoThI:

OO0yriBaHue caxapa moJi IeHCTBHEM KOHIICHTPUPOBAHHONW CEPHOM KHCJIOTHI.
B3aumoneicTBre KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO.

HN3ydenne Mojiesier KpuCTaJUTMYEeCKUX PeHIETOK ajiMasa, rpadura .

Ilpakmuueckas paboma:

Ne 2 . TlonmyueHue COJISTHOM KHUCIIOTBL,U3y4YeHHUE €€ CBOMCTB.

Ne 3. INonyuyenue, cobupanue U pacrio3HaBaHHE aMMHaKa, U3y4YEHHEETO CBOWCTB.

Ne 4 . Cobupanue, pacio3HaBaHUE U U3YUYCHUE CBOMCTB YIIICKUCIIOTO Ta3a. KauecTBeHHas peakuus Ha
KapOOHATHOHBI .

Ne 5 . Pentenue skcriepuMeHTanbHbIX3a4a4 110 Teme «Hemerarusy.



Metajuibl M UX coequHeHns — 214.

OOmiasi xapakTepUCTUKAa XHUMHUYECKUX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHMM HX TOJOXKEHHUS B
[Tepuoanueckoit cucreme xumuueckux snemMeHtoB [[. M. MengeneeBa u crpoeHus aroMoB. CTpoeHHE
MeTaJuIoB. MeTallmnyecKkas CBA3b U METALTNYECKAsl KpUCTAJUIMUECKas: pereTKa. DIEKTPOXUMUYECKUM Psijl
HanpspkeHud MeTtaisioB. Du3nuecKkde W XMMHUYECKHE CBOMCTBa MeTauioB. OO0Iiue crocoObl MOTyuyeHus
MeTayioB. [IoHATHE 0 KOPPO3UU METAIITIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBhl (CTamlb,
YYT'yH, JIOPAJTIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B OBITY U POMBILIUIEHHOCTH.

[Ilesounble MeTayuibl: MoJoKeHHEe B llepuommueckod cucreMe xuMuuyeckux odnaemeHtoB [l H.
MenzeneeBa; CTpoeHHE X aTOMOB; HaXOKJeHHE B mpupoje. dusznyueckue U XMMHUYECKHE CBOMcTBa (Ha
npuMepe HaTpus U Kaiaus). OKCUAbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMeHeHne menouHbIX METaIOB U
HUX COEIUHEHU.

[IlenoyHo3eMenbHBIE METAJUIBI MATHUM U KaJIbLUI: MOJIOXKEHHE B [leproanyeckoil cucteMe XMMUYECKUX
anemenToB JI. 1. MenneneeBa; cTpoeHUE X aTOMOB; HaXO/JeHUE B npupoe. Pu3ndeckne U XuMUYECKUE
CBOMCTBAa MarHus W Kaiublus. Baxuneilmue coeauHeHns Kanblusl (OKCHI, TMAPOKCUA, conu). KECTKOCTb
BOJIBI M CTIOCOOBI €€ yCTpaHEHHUSI.

Amomunui: nosoxenue B Ilepumonmnueckon cucreme xumudeckux snemeHToB [[. M. Menneneesa;
CTPOEHHE aTOMa; HaXOXKJeHUE B rpupoje. PU3nyeckue U XuMUYECKHE CBOMCTBA ATFOMUHUS.

AmM@oTepHbIe CBONCTBA OKCU/IA U THIPOKCHIA AIFOMUHHUSL.

Kenezo: nonoxenue B Ilepuoanueckoil cucremMe xumuueckux 3nnemeHToB J[. 1. MenzaeneeBa; crpoenue
aToma; HaxokJeHue B npuponae. Ousndyeckue u XMMUYECKHUE CBOMCTBA kene3a. OKCUAbI, TUIPOKCUABI U
conu xene3a(Il) u xxeneza(Ill), ux cocras, cBONCTBA U MOTY4YECHHUE.

KonrpoabHas padora Ne3 «MeTa/Luibl M UX COeTMHEHUD)

XuMHYEeCKHMd IKCTIEPUMEHT.

JlabopaTopHble ONBITHI:
O3HakoMIIeHHE ¢ 00pa3iaMi METAJUIOB UCILUIABOB, UX (DPU3UUYECKUMH CBOMCTBAMH.
Oco0eHHOCTH B3aUMOJICHCTBUSI OKCHUJIA KaIbIINs U HATPHUS C BOJOH.
N3yuenue pe3ynbTaToB KOPPO3UU METAIIIOB.
Habmronenue u onucanue npoieccoB OKpalTNBaHUs TUIAMEHU MOHAMU HATpUs, KaJus U KaJbIUs.
O3HakomJieHHe ¢ 0Opa3laMu aTlOMUHUS U €TO CIIJIABOB.
Ilpakmuueckue pabomuwi:
Ne 6 .MccinegoBaHre CBOMCTB XECTKOM BOJEL.
Ne 7 . Pemenue skcnepuMEHTAIBHBIX 33/1a4y 10 TeMe «BakHelmue MeTamibl U uX
COCJTUHECHHUSD .
Xumus 4 OKpy:Kawiuas cpeaa — 4 4.

Hosbie maTepuansl 1 TeXHOJIOTHH. BemecTBa u Matepralibl B TOBCETHEBHOM JKM3HU Y€JIOBEKA. XUMUS U
310poBbe. bezomacHoe Mcmonb30BaHUe BEIIECTB M XUMUYECKUX peakiuil B ObITy. IlepBas momomns mpu
XUMHYECKUX 0KOrax U OTpaBieHUsAX. OCHOBBI AKOJOTMYECKOW IPAMOTHOCTH. XUMHUYECKOE 3arps3HCHUE
OKpy»Karole cpenbl (mpenenbHas ponyctumas koHieHTpauus Bemects — I[I/IK). Ponp xumum B
pelIeHUH YKOJIOTHIECKUX TIPOOIeM.

[TpupoaHble UICTOYHHUKHU YTIIEBOJAOPOIOB (Yroib, MPUPOIHBINA ra3, He(Th), MPOIYKTHl UX MEPEpPadOTKH,
WX POJIb B OBITY U TPOMBIITUICHHOCTH.

KonTtpouabnas padora Ned no teme: «AToropasi KOHTpoJibHast padoTa»

XUMHYECKHMH IKCIIEPUMEHT.

JlaGopaTopHbIii ONIBIT:

n3y4deHne o0pa3ioB MaTepuasoB (CTEKIIO, CTUIaBbl METAJIOB, TTOJIMMEPHBIE MAaTEPHAIIBI).

MexnpeamerHblie CBA3H

Peanmzanusi MeXIpeIMETHBIX CBS3€d NpU HM3y4eHHMH XUMHH B 9 Kilacce OCYLIECTBISETCS uepes3
UCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHATHM, TaK W MOHATHH, ABISIOMIUXCS CUCTEMHBIMU
AJI1 OTACIIBHBIX NPCAMETOB €CTCCTBCHHO-HAYUYHOI'O LIUKJIA.

OOuire ecTecCTBEHHO-HAyYHbIE MOHATHS: Hay4yHbIH (DAaKT, TMHOTE3a, 3aKOH, TEOpUs, aHAJIU3, CHUHTES3,
KIaccupUKanus, MEePHOANYHOCTh, HAONIOJCHUE, IKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHUE, MOIENb,
ABJICHHUE, TAPHUKOBBIHN 3((EKT, TEXHOIOT U, MATEPUAIIBI.

®usuka: marepus, aToM, JJIEKTPOH, HNPOTOH, HEUTPOH, HMOH, HYKJIUI, H30TOIbI, PAJHUOAKTUBHOCTB,
MOJIEKyJa, OSJIEKTPUYECKHH 3apsiyl, IMPOBOJHUKH, IMOJYINPOBOJHUKH, JUAIEKTPUKH, (POTOIIEMEHT,
BEIIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHUE BEIIeCTBa, T'a3, pacTBOpP, PaCTBOPUMOCTb,



KpUCTaJllIn4YCCKad peméTKa, CIIJIaBBI, (I)I/ISI/I‘-ICCKI/IG BCJIMYHHBI, CAUHUIIBI USMCPCHHA, KOCMHUYCCKOC
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunTes, npixanue, onocdepa, skocucTemMa, MUHEpPAIbHBIC YIOOPEHUSI, MUKPOAJIEMEHTHI,
MaKpO3JICMCHTHI, IIMTATCIIbHBIC BCUICCTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIC TOPOJIBI, TIOJIE3HBIE HCKOMIAEMbIE, TOTUTUBO,
BOJIHBIE PECYPCHI

HNJJAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

[Tporpamma obecrieunBaeT JOCTMXKEHUS CIEAYIOIUX Ppe3yJbTaTOB OCBOEHUS IpeIMeTa M YYUTHIBAET
MOJlyJIb «YpOUHas AeSTeIbHOCThY U3 Paboueil nporpaMmbl BOCIIUTAHUS.
JInuHOCTHBIE pe3yJIbTaThI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MPOrPaMMbl OCHOBHOT'O OOLIEro 00pa3oBaHMsl JOCTUTAIOTCS B X0J1€
00y4eHHs XUMHUH B €IUHCTBE YU€OHON M BOCIUTATENbHON AearenbHocTH OpraHu3ai B COOTBETCTBUU C
TPaJULIMOHHBIMU  POCCHMCKMMM  COLMOKYJIBTYPHBIMM W JYXOBHO-HPaBCTBEHHBIMH ILICHHOCTSIMH,
MPUHATHIMU B O0ILIECTBE MpPaBUIaMH U HOPMaMU MOBEJAEHUS U CIIOCOOCTBYIOT MPOIIECCAM CaMOIIO3HAHUSA,
CaMOPAa3BUTHUS U COLMATIM3ALMU 00yUYaIOIIHUXCSL.

JInuHOCTHBIE pE3yNbTATHI OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM UUCJIE B YACTH:

ITaTprOTHYECKOrO BOCIIUTAHHUS

1) IEHHOCTHOTO OTHOIICHHUS K OTCYECTBCHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY HACIIE/IUIO,
MOHMMAaHMsI 3HAYEHHUs] XUMHUYECKOM HayKH B >KM3HM COBPEMEHHOIo OOIIeCTBa, CIIOCOOHOCTH BIIA/IETh
JOCTOBEPHOH MH(POpPMAITUEH O MEePEIOBBIX TOCTIKEHUSIX M OTKPHITUSIX MUPOBON U OTCYCCTBCHHON XUMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOIIECTBA;

['paxxnanckoro BoCiuTaHus

2) MpEeICTaBICHUS O COLMAIBHBIX HOPMAaxX U MPAaBUIIAX MEXIHYHOCTHBIX OTHOLICHUH B KOJUICKTHBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIICCTBEHHO IMOJIE3HOH, yueOHO-UCCIIeIOBATEIILCKON, TBOPUYECKOM
U JpYyruX BHJAX JEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JeSTENbHOCTH TpHU
BBINIOJTHEHUM Y4€OHBIX, MO3HABATENbHBIX 3a]ay, BBIMOJIHEHUMH XUMHYECKHX HKCIEPUMEHTOB, CO3JIaHUU
y4EOHBIX TPOEKTOB, CTPEMJICHHS K B3aMMOINOHMMAHHUIO M B3aMMOIIOMOIIM B Ipolecce 3TOH yueOHOM
NeSITEIbHOCTH; TOTOBHOCTH OLICHMBATh CBOE MOBEACHHWE U TIOCTYNKM CBOMX TOBAapUIIEH € MO3ULUU
HPAaBCTBEHHBIX U NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCJIEACTBUN IIOCTYIKOB;

IleHHOCTH HAyYHOTO MTO3HAHUS

3) MHPOBO33PEHUYECKUX IMPEACTABICHUH O BEIIECTBE M XUMHYECKOW pEAaKIUH, COOTBETCTBYIOILIHUX
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSI HAYKH U COCTABJIAIOIINX OCHOBY JUISl IOHUMAHUS M Pa3BUTHUSI HAYKU U
COCTABJISIOLIMX OCHOBY JIJIsl IOHUMAHUS CYIIIHOCTH HAY4YHOM KapTHHBI MUpPa; MPEICTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPObI, B3aUMOCBS3AX UYEIOBEKA C MPUPOJHON Cpenoil, 0 poau XUMHH B
MO3HAHUH dTUX 3aKOHOMEPHOCTEM;

4) mo3HABaTEIbHBIX MOTHBOB, HAMPABJICHHBIX HA MOJyYCHHUE HOBBIX 3HAHHMN 10 XUMHH, HEOOXOIUMBIX
JUIs OOBSICHEHUS HaOJII0JaeMbIX IIPOIIECCOB U SIBJICHUH;

5) mo3HaBaTeNbHOM, WHGOPMAIMOHHOM M YHTATENbCKOW KYJIbTYpPbl, B TOM YHCJIC HaBBIKOB
CaMOCTOSITENIbHON PabOThI ¢ y4EOHBIMU TEKCTaMH, CIIPABOYHOM JIMTEPATYPOMd, JOCTYIHBIMH TEXHUYECKHUMHU
cpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) wuHTepeca K OOYYEHHIO ¥ TIO3HAHUIO, JIIOOO3HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHuIO, MPOEKTHON U HCCIIEA0BATENbCKON 1€ATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HaIlpaBJIeH-
HOCTH U YpOBHS 00yueHUs B JaJIbHEHIIEM;
®opMupOBaHUs KyJIbTYpPhI 3J0POBbs

7) OCO3HaHUs IICHHOCTH JKH3HH, OTBETCTBEHHOTO OTHOILICHHS K CBOEMY 3/0POBBIO, YCTAaHOBKH Ha
3/I0pOBBIM 00pa3 MW3HU, OCO3HAHMS TOCIEACTBUA M HENPUATHS BPEIHBIX MPHUBBIYEK (yHOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KypEeHHUsI), HEOOXOIUMOCTH COOJIIOJICHUS MPaBUJl 0€30MacCHOCTH MpU 00pallieHUH ¢
XMMHUYECKMMH BEIIECTBAMHU B OBITY M pEaIbHOM JKU3HH;

TpynoBoro Bocuuranus

8) mHTepeca K MPaKTHYSCKOMY M3YUCHHIO MPO(ECCHl U Tpylda pa3iIMYHOrO POAa, YBaKEHHE K TPYIY H
pe3ysibTataM TpPYJOBOW AEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE NPHUMEHEHUs NPEAMETHBIX 3HAHUU IO
XMMHH, OCO3HAaHHOTO BbIOOpAa MHIMBHIYaJIbHOH TPAEKTOPUU MPOAOIDKEHHUS OOpa3oBaHMs C Y4ETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCIICIIHOM
npoeCCUOHATIBHON JEATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHUH; FOTOBHOCTb aJallTUPOBATHCSA B
npodeccnoHaIbHOM cpere;



DKOJIOTUYECKOTO BOCIIUTAHUS

9) PKOJIOTUYECKH IIeJIECO00Pa3HOT0 OTHOIICHUS K MPUPOJE KaK MCTOYHUKY KH3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMSA, IMOHMMAHUS LEHHOCTH 3J0pPOBOr0 M 0e€30MacHOro ooOpa3a »HU3HU, OTBETCTBEHHOIO
OTHOIICHUS K COOCTBEHHOMY (H3MYECKOMY M TIICHXMYECKOMY 3/I0POBBIO, OCO3HAHHS LIEHHOCTH
coOJII0IeHHsl TpaBUJl 0€30I1aCHOr0 NOBEJEHUS MpHU padoTe ¢ BELIECTBAMHU, a TAKXKE B CUTyalUsX, YIpo-
YKAIOIIUX 3J0POBBIO U )KU3HHU JIFOAEH;

10) cnocoOHOCTH NPHMEHATh 3HAHMs, IMOJTyYaeMble MPU HM3YYCHHH XHMHH, U1 PEIICHUs 3ajad,
CBA3AHHBIX C OKPYXKAIOUIEH NIPUPOJHOM CpENOM, IOBBIIEHUS YPOBHS 3KOJIOIMYECKOM KYJBTYPBI,
0CO3HaHMs IN100AJIBHOI0 XapaKTepa 3KOJIOIMYECKUX MPOOIEM U IyTel UX pelIeHus IOCPEICTBOM METO0B
XUMUY;

11)  9KOJOTMYECKOro  MBINUICHUS, YMEHUS  PYKOBOJCTBOBAaTbCS WM B II03HABaTEIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

MeranpeamMerHbie pe3yJibTaThl.

MeramnpeqMeTHble pPe3y/lbTaThl OCBOEHHUS 00pa3oBaTelNbHOM IpOrpaMMbl 110 XHMHU OTPaKaroT
OBJIaJICHUE YHUBEPCAJIbHBIMU [103HABATEIbHBIMU JEUCTBUSIMU, B TOM YHUCIIE:
ba3oBble nornueckue NeMCTBUS:

1) yMeHHEM UCIIOJIb30BATh MPHUEMBI JIOTUYECKOTO MBIIUICHHS TPU OCBOCHUH 3HAHUIN: PACKPHIBATH CMBICI
XMMUYECKUX MHOHATHH (BBLIENATh UX XapaKTEepHble NMPH3HAKH, YCTaHABIMBATH B3aMMOCBS3b C JAPYIHMMHU
MOHATUSIMH), HCIIOJIB30BaTh TOHSATHS JUIsI OOBSCHEHHS OTIENbHBIX (PAaKTOB W SIBJICHUN; BHIOMpPATH
OCHOBAaHUS M KpUTEpUU M KiIacCU(UKAMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX peaKIHii;
YCTAHABIIMBATh IPUYMHHO-CIIEICTBEHHBIE CBS3M MEXAY OOBEKTaMM HW3YYEHHUS; CTPOUThH JIOTUYECKUE
paccyxaeHus (MHIyKTUBHBIE, 1€ JyKTUBHBIE, 10 aHAJIOI'MH); 1€1aTh BBIBOABI U 3aKJIIOYCHHUS;

2) yMEHHEM MpPUMCHATh B MPOIECCe TIO3HAHUS TOHATHA (IPEAMETHBIE W METalpeJIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BbIBATH IMPOKO NPUMEHSIEMBIE B
XUMHM MOJEJIbHBIE MPEACTABICHUS] — XUMUYECKUH 3HAK (CUMBOJI 3JIeMEHTa), XUMHuYecKas (opmyna u
ypaBHEHHE XUMMUYECKOW peaKkIMM — IpU PELIeHUH Y4eOHO-N03HABaTEIbHBIX 3a/ad; C Y4ETOM 3THUX
MOJIETIbHBIX MPEJCTaBICHUN BBIABIATh M XapaKTEpHU30BaTh CYIIECTBEHHbIE NPU3HAKU H3ydaeMbIX
O0OBEKTOB — XUMHUYECKMX BEIIECTB M XUMHUYECKUX pEaKIHii; BBIABIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CJIEICTBEHHbIE CBS3M W IPOTHBOPEYUS B H3Y4YaeMbIX Mpoleccax M SBJICHUSX; MpeiaraTb
KPUTEPHUH JUIsl BBISIBJICHUS 3TUX 3aKOHOMEPHOCTEH M NMPOTHUBOPEUUIl; CAaMOCTOSTENLHO BBIOMPATh CIIOCO0
pemieHns y4yeOHOM 3agaun (CpaBHMBAThb HECKOJIBKO BapUaHTOB pEIIEHUs, BbIOMpaTh Hambosee
MOJXOASIINHN ¢ YYETOM CaMOCTOSITEIILHO BBIJICIIEHHBIX KPUTEPHUEB);
basoBble nccnenoBarenbcKkue 1eUCTBUSA:

3) yMEHHEM HCIOJIb30BaTh MMOCTABICHHBIC BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS, a TaKXkKe B
KauyecTBE OCHOBBI AJIs1 ((OPMUPOBAHUS TUIIOTE3HI 110 MPOBEPKE NMPABUIBLHOCTH BBICKa3bIBAEMbIX CYKJIEHU;

4) mpuoOpereHHe OMbITA 1O IUIAHUPOBAHUIO, OpPraHU3alldd U [POBEACHHUI0  YUYCHHYECKHX
SKCIIEPUMEHTOB: yMEHHME HaOMI0aTh 3a XOJOM IIpolecca, CaMOCTOSITENbHO IPOrHO3UPOBATh €ro
pe3yibTar, GopMyaHpoBaTh 000OIIEHNS U BBIBOJBI IO pe3yabTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS,
COCTaBJISITh OTYET O MpOoIeTaHHON padoTe;

Pabotoii ¢ unpopmarnmeii:

5) yMeHueM BbIOMpaTh, aHAIU3UPOBATh M MHTEPIPETHPOBATH HHPOPMAIMIO PA3THYHBIX BHIOB U (hopm
NPEJCTAaBICHUS, MOIY4YaeMyl0 U3 Pa3HbIX MCTOYHHMKOB (HAyYHO-TIOMYJSpHAs JIMTEpaTypa XMMHUYECKOTO
COJIepKaHusl, CIpaBOYHbIE 1MocoOusi, pecypchl MHTepHETa); KpUTHYECKH OLIEHUBATh NMPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

6) yMEeHHEM MpPUMEHSATh Pa3IUYHbIC METOJbl M 3almpoChl MpPU TOMCKe U OTOOpe HH(OpMAIMU |
COOTBETCTBYIOLINX JIaHHBIX, HEOOXOJUMBIX JJIS BBHIMOJIHEHUS YYeOHBIX M TO3HABATENbHBIX 3a/ad
OIPEIEIIEHHOTO THUIIA;

7) yMEHHEM HCIIOIb30BaTh M aHAM3UPOBATH B TIpoLecce YIEOHOH 1 MCCIIEN0BATENLCKON ACATEBHOCTH
MHGOPMALMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO XO3dHCTBA M TPAHCIOpTAa Ha COCTOSHUE
OKpPY’KaroLlel IPUPOIHON CPEbI;

YHuBepcaabHble KOMMYHUKATUBHBIC IEUCTBUS:

8) ymeHmeM 3a1aBaTh BOMPOCHI (B XOJ€ JAMAIOra H/UIIM JUCKYCCHH) O CYIIECTBY 00CYKIaEMON TEMBI,
(GbopMynMpOBaTh CBOU MPEAJIOKEHHSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATIOKEHHOM 3a1aun;

9) mnpuoOpeTeHHEe ONbBITa TPE3CHTAMH PE3YIbTATOB BBINOJIHEHNS XHMHUYECKOTO HKCIICPHMEHTA
(JtabopaTOpHOTO OIbITA, TA00OPATOPHON PAOOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

10) 3amHTEpPEeCOBaHHOCTh B COBMECTHOM CO CBEpCTHHUKAMH NO3HABATEIBbHOW M UCCIIEIOBATEIbCKOM
NESTeNbHOCTH IIPU PELICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yu€Ta OOLIMX MHTEPECOB M COTIACOBAHMS



no3uuuii (00CyXIeHHsl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHALIUS COBMECTHBIX ICHCTBUI,
OTIpeieIeHNe KPUTEPHUEB 10 OI[CHKE KauecTBa BHIIMOJIHEHHON paboTHI U 1p.);
YHuBepcanbHbIe PETYIATUBHbBIC JEHCTBUSA:

11) yMmMeHHEM CaMOCTOSTEIBHO ONPENENIATh LENU JSATEeIbHOCTH, IUIAHUPOBaTh, OCYIICCTBIISTS,
KOHTPOJIMPOBATh M NPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATENBHOCTb, BBIOMpPATh Hambosee
¢ dekTrBHBIE CIOCOOBI pelIeHus Y4eOHBIX M MO3HABATENBHBIX 3a7ad, 12) yMeHHWEM HCHOJIb30BaTh H
aHAJIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIOBUU 3a/IaHUM.

IIpeaMeTHBbIE pe3yabTaThl.

1) npexacraBieHHE O 3aKOHOMEPHOCTSX H TO3HABAEMOCTH SIBICHUH MNPHPOJbI, I[MOHUMAHUE
OOBEKTUBHON 3HAYMMOCTH OCHOB XHMHUYECKOM HAayKH Kak OO0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS,
KOMIIOHEHTa OOLIeH KyJIbTYpbl M NPAKTUYECKOH JESITEIBHOCTH YEJIOBEKAa B YCIOBHSIX COBPEMEHHOIO
oOmiecTBa; MOHUMaHNE MECTa XUMUHU CPEJIU APYTUX €CTECTBEHHBIX HAYK;

2) BJaJCHUE OCHOBAMH IOHSTHUIHOTO ammapara U CUMBOJIMYECKOTO SI3bIKA XHMHUH JUIS COCTaBJICHHSI
(dbopMyIl HEOPraHMYECKUX BEUIECTB, YPABHEHHM XMMHUYECKUX peakluii; BIaJeHHEe OCHOBAMU XUMHYECKON
nomenkiaarypel (IUPAC u TpuBHManibHOH) M yMEHHE HCIONB30BaTh €€ Uil pPEHICHHUs Yy4eOHO-
MO3HABATENbHBIX 33/1a4; YMEHHUE UCII0Ib30BATh MOAEIH AJis 00BSICHEHUS! CTPOCHUS aTOMOB U MOJIEKYJT;

3) BiIaJIcCHUE CUCTEMON XUMHUYCCKUX 3HAHUI M YMEHHE IPUMECHSTh CUCTEMY XUMHYCCKUX 3HAHHIA, KOTOpast
BKJIIOYAET: BXKHEHUIITNE XUMUYECKUE TTOHSATUS ;

4) mpejaCTaBICHUE O TEPHOANYCCKONW 3aBUCHMOCTH CBOWMCTB XMMHUYCCKHX JJIEMEHTOB (pajMyc artoma,
ANEKTPOOTPHUIIATETILHOCTD), TPOCTHIX U CIOKHBIX BELIECTB OT MOJOKEHUs 37eMeHTOB B [lepuoanueckoit
cucreMe (B MalbIX NEpUOJaX W TJIABHBIX MOIATPYIIAax) M 3JIEKTPOHHOTO CTPOCHHS aTOMa; yMEHHE
OOBSICHATH CBSI3b MOJOXKEHHS dJeMeHTa B llepuoanyeckoil cucTtemMe ¢ YMCIOBBIMU XapaKTepUCTUKAMU
CTPOCHMSI aTOMOB XHMHUYECKHMX OJJIEMEHTOB (COCTaB U 3apsal sapa, oOlee 4YHMCIo 3JIEKTPOHOB),
pacnpesieieHueM SJIEKTPOHOB MO IHEPreTHUECKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPUONOB, Kalus U
KaJIbIHS; KIAaCCU(DUIIMPOBATh XUMUYECKHUE HIIEMEHTHI,

5) ymeHue KIacCH(PHUIUPOBATE XUMHUYECKHE DJIEMEHTBI, HEOPraHWYECKHE BEIIECTBA M XHUMHYECKHE
peaKIHy; OINpeNeNiaTh BAJCHTHOCTh W CTENEHb OKHCICHHS XMUMHUYECKHX DSJIE€MEHTOB, BHJ XHUMHUYECKOMH
CBSI3W M TUIN KPUCTAUIMYECKOH CTPYKTYpbl B COEIUHEHHMSAX, 3apsii MOHA, XapakKTep Cpelasl B BOJHBIX
pacTBopax BeniecTB (KUCIOT, OCHOBAHUH ), OKHCIUTEIh U BOCCTAHOBUTED;

6) ymeHHe XapakTepu3oBaTh (PU3HUUECKHE M XHMHYECKHE CBOICTBA MPOCTBHIX BEUIECTB M CIOXKHBIX
BEIIECTB, B TOM YHCJI€ MX BOJHBIX PACTBOPOB , BIMSHUE BEIIECTB U XUMHUYECKHX MPOILIECCOB HA OPTraHU3M
YeJIOBEKA U OKPYXKAIOILYIO PUPOIHYIO CPELY;

7) yMEHHUE COCTaBJSITh MOJICKYJSIPHBIC W MOHHBIC YPAaBHECHHUS pPEeakuuil (B TOM YHCIE pEaKiMii MOHHOTO
OOMEHa U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEaKIUil), WIITIOCTPUPYIOIUX XUMHUYECKHE CBONCTBA
M3YYEHHBIX KJIaCCOB/TPYNI HEOPTaHMYECKUX BEIIECTB, B TOM YHWCIE TOATBEPKIAIOIINX TC€HETHYECKYIO
B3aMMOCBSI3b MEX/1Yy HUMU;

8) yMeHHUe BBIYHMCIATH OTHOCHUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAacChl BEIECTB, MAaCCOBYIO JIOJIO
XMMHYECKOT0 3JIEMEHTa B COEAMHEHUH, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOJMYECTBO BEIIECTBA U
ero Maccy, 00beM Ta30B; yMEHHE MPOBOIUTH PACUETHI IO YPABHEHUSIM XUMHUECKUX PEaKIUil U HaXOIUTh
KOJINYECTBO BELIECTBA, 00bEM M MAcCy peareHTOB WM MPOJYKTOB PEaKIUH;

9) BiagcHHME OCHOBHBIMH METOJAMHM HAyYHOTO TO3HAHUS (HAOJIOJCHUE, HM3MEPEHHUE, SKCIEePUMEHT,
MOJICIMPOBAHME) MPH U3YUCHUHU BEUIECTB U XUMHUUECKUX SIBICHUH; yMeHHe CPOpPMYIHPOBaTh MpodiIemMy u
MPEUIOKUTh TIYTH €€ PEIICHHS; 3HaHWE OCHOB O€30MmacHOW paldOThl ¢ XMMHYECKHMMH BEUIECTBaMH,
XUMUYECKOH MOCYA0H 1 1a00paTOPHBIM 000PYL0BaHHEM;

10) HanuyMe NPAKTHYSCKUX HABBIKOB IUIAHUPOBAHUS M OCYIICCTBICHHS CIEAYIOIIUX XHMHUYECKHX
HKCIIEPUMEHTOB;

11) BnajgeHue mpaBuiaMH O€30MACHOTO OOpAIlleHHs C BEIIECTBAMH, WCIOJIb3YEMBIMH B TOBCEIHEBHOU
KU3HH, TpaBWIIAMH TOBEJCHHUS B LENAX COCPEKEHUS 3/I0pOBbsI M OKpYXKaloIled NPUPOIHONW Cpelibl;
MOHMMaHHUEe Bpena (OMacHOCTH) BO3JIEHCTBHUS HA >KMBBIE OPTaHU3MbI OINpPENEICHHBIX BEUIECTB, CIIOCOOOB
YMEHBUICHUST U TPEIOTBPAIICHUS WX BPEJHOTO BO3JCHCTBUSA; NMOHMMAaHUE 3HAYCHUS JKUPOB, OEIKOB,
YTJIEBOJIOB JJIsl OpraHU3Ma YeloBeKa,

12) BiajeHHe OCHOBaMH XHMMHYECKOW TPaMOTHOCTH, BKIIIOYAIONICH YMEHHE IMPAaBWIBHO HCIIOJIB30BATh
M3YYCHHbIE BEIIECTBa W MaTepuanbl (B TOM 4YHCIIE MUHEpaJbHbBIE YAOOpEHHUs, METaulbl M CILUIABbI,
IPOAYKTHl MEepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOAOPOAOB (YIS, NMPUPOTHOrO Tasza, HedTH) B
OBITY, CEIbCKOM XO3SIICTBE, Ha IPOU3BO/ICTBE;



13) yMmMeHue YCTaHABIMBATh CBSI3M MEXKAY pEaJbHO HAONIOAAEMBIMH XHMHUYECKUMH SIBJICHUSMUA U
npoleccaMy, MPOUCXOAAIIMMUA B MakKpo- U MHUKPOMHUpE, OOBSICHATH MPUYMHBI MHOTOOOpPa3us BELIECTB;
YMEHHE WHTErPUPOBATh XUMUUYECKHE 3HAHUS CO 3HAHUAMHU JPYTUX YUEOHBIX MPEAMETOB;

14) npexacrasienue o chepax mpoPecCUOHATBHOM AESTEIBHOCTH, CBSI3aHHBIX C XUMHEH U COBPEMEHHBIMH
TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKCHHSIX XHMHUYECKOM HAyKH, YTO MO3BOJIUT OOYyYarOUIMMCS
paccMmaTtpuBaTh XHMHIO Kak chepy cBoed Oymymiedl mnpodeccCHOHANbHOW ICSITENLHOCTH U CACNATh
OCO3HAHHBII BBIOOP XMMHMH KakK MPO(UIBLHOTO MpeAMETa MpH Mepexojie Ha YpPOBEHb CPEIHEro OOIIero
o0Opa3zoBaHus;

15) Hanuuue ombITa pabOThl C Pa3IMYHBIMA MCTOYHHUKAMU WHPOPMAIMU MO XMMHH (Hay4Has ¥ HAy4HO-
NOMYJISIpHAsL JIMTEpPaTypa, CIOBApPH, CIPABOYHHUKH, HHTEPHET-PECYPCHl); YMEHUE OOBEKTHBHO OIICHHUBATH
uH(GOPMALIMIO O BEIIECTBAX, X MPEBPAILICHUAX U TPAKTUIECKOM TPUMEHEHHUU.

Buanl gesiteabHOCTH

8 kaacc.

Paznuuath npeaMeTsl XUMUH.
Paznensats cMecu MeTO1I0M OTCTauBaHusl, (GUILTPOBAHUS U BhITTAPUBAHUS.
[IpoBOUTH XUMHYECKUE OIBITHI C HAIPEBAHUEM.
HaGmronaTe cBOMCTBA BEIIECTB M UX U3MEHEHHS B X0J1€ XUMUYECKUX PEAKIUH.
Paznuuarh NOHATHS «aTOM», «MOJIEKYJIa», «XUMHUUYECKUI 3JIEMEHT.
MopenupoBaTh CTpPOEHHE MOJIEKYJ BOAbL, XJIOPOBOJIOPOA.
CocrtaBiath HopMysTbl OMHAPHBIX COSAMHECHHUI O H3BECTHOW BAJICHTHOCTH aTOMOB.
PaccunthiBaTh OTHOCUTENBHYIO MOJIEKYISPHYIO U MOJIIPHYIO Macchl o (opMyJiaM BEIIECTB.
BBIYmCIsaTE MaCCOBYIO JOJTI0 XMMHYECKOTO 3JIEMEHTA B BEIIECTBE 10 (hopMyIIie.
HccnenoBath CBOMCTBa M3ydaeMbIX BellecTB. HaOmronaTe xumudeckue M (U3MYECKUE MPEBPALICHUS
n3ydaeMbIX BemecTB. ONMUCHIBaTh XUMUYECKUE PEaKlMK, HaOII0JaeMbIe B X0/1€ dKCiepuMeHTa. [lenarsb
BBIBO/IbI U3 PE3YJIbTATOB MPOBEAEHHBIX XUMHUECKUX 3KCIIEPUMEHTOB.
KnaccudunupoBaTs n3ydaembie BEIIECTBA MO COCTaBY, pa3BUBasi HHPOPMAIIMOHHYIO KOMIIETEHTHOCTb.
HccnenoBath cBoiCTBa M3ydyaeMbIX BemlecTB. HaOmrogarh xumudeckue U (u3nuecKue mpeBpalieHus
n3y4JaeMbIX BemiecTB. OMUCHIBaTh XUMUYECKHE PEAKIIMU, HAOt01aeMble B XOJIe dKcnepumenTa. [lenats
BBIBO/IbI U3 PE3YJIbTATOB MPOBEAEHHBIX XUMHUUECKUX SKCIIEPUMEHTOB.
UccnenoBath cBoiicTBa u3ydaeMmblx BemiecTB. HaOmiomaTe M OMUCHIBATH XMUMHYECKHE PEAKIIUU C
MOMOIIIbI0 €CTECTBEHHOI'0 fA3bIKAa M s3blKa XUMHUHU. JlenaTh BBIBOJABI M3 PE3YyJIbTAaTOB MPOBEAEHHBIX
XUMHUYECKUX IKCIIEPUMEHTOB.
KnaccuduimposaTs u3ydaembie BEIIECTBA [0 COCTaBY U CBOWCTBAM.
UccnenoBath cBoiicTBa u3ydaeMblx BemiecTB. HaOmiomaTe M ONMUCHIBATH XMUMHYECKHE PEAKIIUU C
MOMOIIIbI0 €CTECTBEHHOI0 fA3bIKAa M s3blKa XUMHUHU. JlenaTh BBIBOJABI M3 PE3YyJIbTAaTOB MPOBEAEHHBIX
XUMHUYECKHUX IKCIIEPUMEHTOB.
KnaccudunupoBars nzydaeMble BeIIECTBA MO0 COCTABY, pa3BUBasi HHPOPMAITMOHHYIO KOMIIETEHTHOCTb.
KnaccudumupoBars n3y4eHHbIE XUMUUYECKHE DJIEMEHTHI U WX coenuHenus. CpaBHUBATh CBOMCTBA
BEILECTB, MPUHAAJIEKAITUX K pa3HbIM KiiaccaM. JlaBaTh onpeieNIeHUs: MOHATUH «OKCHIbI», «OCHOBAHU,
CKHUCJOTBI», «COJIN», «PEAKIIUS HEUTpaTU3aLium.
MopaenupoBath cTpoeHue aroMa. OnpeaensaTh NOHATHS «XUMUYECKHI SJIEMEHTY, «ITOPAIKOBBIN
HOMEP»,»MaCCOBOE UUCIIO», «U30TOI», «OTHOCUTENbHAS aTOMHAs Maccay, «3JIEKTPOHHOE 00JIaKo»,
«OIIEKTPOHHBIN CIIOI», «IIEPHOTUUECKAS CUCTEMA.
KoHkpeTn3npoBaTh MOHATUSA «XUMUYECKAS CBSA3bY», «KpPUCTAIIMYECKas pemeTkay. Onpeaensarb NOHATUs
«KOBAJICHTHAs! HETIOJISIPHAS CBSA3bY, «KOBAJCHTHAS MOJISPHAS CBSI3bY, «METAJUNINUECKasl CBS3bY, «HMOHHAS
KpUCTAJUIMUECKas PeIIeTKa.
Onpenenats MOHIATHS «MOJISIPHASI Macca, «MOJIIPHBINH 00beM». OOBICHITH 3aKOH ABOTAPO.
[IpoBOAUTH pacyeThl MO0 XUMHUYECKUM YPaBHEHUSIM.
HccnenoBath cBOMCTBa HM3y4aeMbIX BemiecTB. HaOmrogaTh W ONMUCHIBATH XUMHYECKHE DPEAKIIUHA C
MOMOIIbI0 €CTECTBEHHOTO fA3bIKAa M s3bIKAa XUMHUHU. JlenaTh BBIBOJABI M3 PE3YJIbTATOB MPOBEAEHHBIX
XUMHYECKUX SKCIIEPUMEHTOB.

9 kaacc
[IpoBomuTh HAONIOACHWS 3a TIOBEJACHUEM BEIIECTB B pacTBOpax, 3a XHWMHUYECKHUMH PEaKIHsIMH,
MPOTEKAIOIMMHU B PACTBOPAX.
JlaBaTh onpeneseHust TOHSATUM «AJIEKTPOIUTY, «KHEIICKTPOIIUTY, «IJICKTPOJTUTHYECKAS JUCCOUALIMS».



Koxkperuszupoats noustue «uon». O60011aTh NOHATHS «KAaTHOHY, «AaHHOHY.

HccenenoBaTh CBOMCTBA PACTBOPOB JIEKTPOJIUTOB.

XapakTepru30BaTh yCIOBUS TCUECHUS PEAKIMM 1O KOHIA B pACTBOPAX JIEKTPOIUTOB.

HccnenoBaTh cBoOMCTBAa M3ydaeMbIX BemlecTB. HaOmronaTh M ONMMCHIBATH XUMHUYECKHE DPEAKLUU C
IIOMOUIBIO €CTECTBEHHOI'O SI3bIKA M SI3bIKa XUMHUH. JlenaTh BBIBOABI M3 PE3YyIbTATOB IPOBENEHHBIX
XUMHUUYECKHUX IKCIEPUMEHTOB.

JlaBaTb ompenesieHus MOHATHH «KaTalu3aTtopy», «MHruoutop». MccienoBare (QakTopbl, BIUSIOIINE HA
CKOPOCTb XUMUYECKOU pEAKIUH.

HccnenoBath CBOHCTBA H3ydyaeMbIX BellecTB. HaOmronaTh M ONUCHIBATE XUMHUYECKHE DPEAKLUU C
[IOMOUIbIO €CTECTBEHHOT'O $S3bIKa M SI3bIKa XUMHUH. JlenaTh BBIBOJABI U3 PE3YyJIbTaTOB IMPOBEAEHHBIX
XUMHUYECKHUX IKCIIEPUMEHTOB.

Habumronate 7eMOHCTpUpYEMBIE U CAMOCTOSITENIBHO IIPOBOIUMBIE OIIBITHI.

OnuchIBaTh CBOMCTBA M3y4aeMbIX BEIECTB HA OCHOBE HAOJIOJCHUH 3a UX MPEBPALICHUIMHU.

O060011aTh 3HaHUS U JIeNaTh BHIBOIBL.

HccnenoBaTh CBOHCTBA H3ydyaeMbIX BellecTB. HaOmronaTh M ONUCHIBATE XUMHUYECKHE DPEAKLUU C
IIOMOUIbIO €CTECTBEHHOT'O $3bIKa W s3bIKa XUMHUH. JlenaTh BBIBOJBI U3 PE3YyIbTATOB IPOBENEHHBIX
XUMHUYECKHUX IKCIIEPUMEHTOB.

UccnenoBate cBoiicTBa u3ydaeMmblx BemiecTB. HaOmiomaTe M ONMUCHIBATH XMUMHYECKHE PEAKIUU C
IIOMOUIbIO ECTECTBEHHOT'O SI3bIKA U SI3bIKA XUMHUHU.

XapakTepu3oBaTh XUMHUYECKUE AJIEMEHThl MalbIX NEPUOAOB MO UX IOJIOKEHHIO B IEPUOIUYECKON
CUCTEME.

OnuceIBaTh CBOICTBA U3yYaeMbIX BEIIECTB HA OCHOBE HAOIIOACHUN 3a UX MIPEBPALLECHUSIMHU.

O06001aTh 3HaHKs U JeaTh BbIBOJbI O 3aKOHOMEPHOCTAX M3MEHEHUH CBOMCTB METAIOB B MEPUOAAX U
rpynmnax nepuoauueckoi CUCTEMBI.

[IporHo3upoBaTe CBOWCTBA HEU3YYEHHBIX JJIEMEHTOB M HX COCIMHEHUH Ha OCHOBE 3HAaHMM O
NEPUOANYECKOM 3aKOHE.

HccnenoBaTh cBoiicTBa M3ydaeMbIX BemlecTB. HaOmionaTh M ONMCHIBATE XUMHUYECKHE DPEAKLUU C
MOMOIIbIO €ECTECTBEHHOT'O SI3bIKA U SI3bIKA XHMUHU.

BbIsBUTH pa3nuuust MEXIy 3JIEMEHTaMH IJIaBHBIX M MOOOUYHBIX MOJATPYII. YCTaHOBUTH CBS3b MEXKIY
CTPOEHHEM U CBOMCTBaMH BEILIECTBA.

JlaBaTh ompeneneHuss MOHATHH «TOMOJIOTH», «U30Mepbl». OOBSICHATH MHOr00Opazue OpraHu4ecKHX
BEIIECTB.

TEMATHYECKOE IINTAHUPOBAHUE

KJace
Ne | HaumeHoBaHuE pa3aesoB U TEM DIIEKTPOHHBIE
/1 nudpoBLIe
KonuuectBo yacoB (wp )
oOpasoBartenbHbIC
pecypcehl

BCETO ] KP ] npak.pad ] 7120.0TIBITHI

Paznen 1. [lepBoHayaibHble XUMHYECKHE TIOHSTHS

1.1 | Xumusa — BakHas 00J1acTh 5 http://www.edu.ru
€CTECTBO3HAHUS M IPAKTUICCKOM
NEATENILHOCTH YEJIOBEKA
1.2 | BemecTBa M XUMHUYECKUE PEAKIIUN 15 2 2 http://www.school.
edu.ru
Hroro mo pazueny 20 2 2
Paznen 2. BaxkHeiilue npeicTaBuTeIM HEOPraHNYeCKUX BellecTB
2.1 | Bo3nyx. Kucnopon. [Tonstue 06 5 1 https://iu.ru/video-
oKcHAaX lessons
2.2 | Bomopo. 5 1 1
ITonsTHE O KHMCIOTaX U COJIIX
2.3 | Komu4ecTBCHHbBIC OTHOIIICHHS B 4 https://iu.ru/video-
XUMHH lessons



http://infourok.ru/go.html?href=http%3A%2F%2Fwww.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F

2.4 | Bona. PactBopsl. [Tonsitue 06 5 1 1
OCHOBaHMSIX

2.5 | OCHOBHEIE KJTaCCHI 12 1 1 3
HEOPraHMYECKUX COCTMHECHUI

Hroro no pazneny 31 1 4 5

Pa3nen 3. [lepuonnueckuii 3akoH u [lepronnueckas cucrema XuMudeckux sinemeHToB J[.H.
MenneneeBa. CTpoeHne atoMa. XuMU4eckast CBsi3b. OKUCIUTENHHO — BOCCTAHOBHUTEIIbHBIE PEAKITUH.

3.1 | [lepuoauyveckuii 3aKOH U 7 1 http://www.edu.ru
[Tepuoauueckas cucrema http://www.school.
XUMHUYECKHUX DJIEMEHTOB edu.ru
. . MenaeneeBa. CTpoeHue
aToMa

3.2 | XuMuueckas CBs3b. 10 1 2 https://interneturok.
OKHCIIUTETBHO- ru/?id
BOCCTaHOBHTEIILHBIE PEAKIIUH

Hroro no pazgeny 17 2 |2

KJ1ace
No | HaumeHoBaHue pa3aesioB U TEM DIIEKTPOHHBIE
w/n KonunyecTBo 4acoB (1gpossie)
obpa3oBaTebHbIE
pecypehl

BCETO ‘ KP ‘ npaxk.pad ‘ 71a0.OTIBITHI

Pa3nes 1. BemmiecTtBo M XuMHuyeckme peakumu

1.1 | [loBTOpEeHUE M yrayOaeHne 3HAHUH 5 http://www.edu.ru
OCHOBHBIX pa3/IesioB Kypca 8
Kyacca

1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 4 2 http://www.school.
XUMHYECKUX PEaKIHii edu.ru

1.3 8 1 1
DNEKTPOTUTHIECKAs AUCCOLUALIHSL.
XUMHYECKUE PEAKIIMU B PACTBOpaAx

Hroro no pazaedy: 18 1 3

Pa3znen 2. HemeTaJ1bI M MX CO€IMHEHUS

2.1 | OOuras xapakKTepUCTHKA
XUMHYEeCKUX diieMeHTOB VIIA-
rpymisbl. ["anoreHst

4

https://iu.ru/video-
lessons

2.2 | OOmras xapaKTepUCTHKA
XUMHUYECKUX d1eMEHTOB VIA-
rpynmnsl. Cepa v €€ COeTMHEHUS

https://iu.ru/video-
lessons

2.3 | O0Omras xapakTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB VA-
rpynnsl. A30T, hocdop u ux
COCIIMHEHUS

2.4 | OOmras xapaKTepUCTHKA
XHUMUYCCKHX dJ1eMeHTOB IV A-
TPYIIBL.

Yrnepoa v KpeMHUH U UX
COCTUHCHMUS

https://iu.ru/video-
lessons

Hroro no pasaeny

25 1 4 S)

Pasznea 3. MeTajliibl M UX COeIMHEHUS

3.1 | OOume cBOMCTBA METAJLIOB

4 2



http://infourok.ru/go.html?href=http%3A%2F%2Fwww.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F

3.2 | Baxueiimme MeTamIbl U UX 17 https://interneturok.
COCTMHEHUS ru/?id
Hroro no pazneny 21
Paznen 4. Xumus u
OKpY’Karolas cpesa
4.1 BemecTBa u Marepuaisl B )KU3HU 4
YeloBeKa
Hroro no pazneny 4




