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PaGouasn nporpaMma coCTraBJ/JIcHa HA OCHOBE CJCAYIOIIUX JOKYMCHTOB:

1.®enepanbHoro 3akoHa ot 29 aexadps 2012r. No273-D3 «O06 oOpazoBaHuu B
Poccuiickoit @eneparum» (C KBMEHEHUSMH M JIOTTOTHEHUSMH ).

2.®DenepanbHOro rocyJapCTBEHHOT0 00pa30BaTEIbHOIO CTAHAAPTa OCHOBHOTO
o011ero 06pa3oBaHusi, yTBEPKIEHHOTO NMPUKa30oM MUHHCTEPCTBa 00pa30BaHus U
Hayku Poccutickoit ®enepannu ot 31.05.2021 Ne 287(c u3MEHEHUSIMU U
JIOTIOJTHEHUSIMH ).

3. IIpuka3za MunuctepcTBa npocsenieHus Poccuiickoit @eaepanun ot 26.06.2025
Ne 495 «O06 yTBepxkaeHun GeaepanbHOTro NepedHs Y4eOHUKOB, TOMYIIEHHBIX

K UCTIOJIB30BAHUIO MPU PEATU3AIMU UMEIOIIUX TOCYIapCTBEHHYIO aKKPEAUTALINIO
00pa3oBaTeIbHBIX MPOrPaMM HA4YaJIbHOTO O0ILEro, OCHOBHOI'O OOIIET0, CPEAHETO
o0111ero oOpa3oBaHusl OpraHU3alUSIMU, OCYIIECTBISIOMMUMEU 00pa30BaTEIbLHYIO
JEATEIIbHOCTh, U YCTAHOBJICHUU TIPEACIBHOTO CPOKA UCIIOIb30BaHUs
VCKJIFOUEHHBIX YYEOHUKOB U pa3pabOTaHHBIX B KOMIUIEKTE C HUMH YYEOHBIX
OoCOOMiA.

4. Yuebnoro mana MOY Cremacckoit COIII umenu ['eposi CoBetrckoro Coro3a
A.C. I'pumnna Ha 2025-2026 yueOHBIi roj1, yTBEPKISHHOTO IPUKA30M JTUPEKTOPA
mKoJsl, mpukas Nel68ot 01.09.2025.

5. O0pazoBaTenpHON TpOorpaMMbl OCHOBHOTO 00111ero 00pazoBanus MOY
Cremacckoit COIL umenn I'epos Coserckoro Coroza A.C. ['pummna.
6.Canutapubix mnpasun CII 2.4.3648-20 «CaHUTapHO-3NIUIEMHUOJIOTHYECKHE
TpeOOBaHMs K OpraHU3alUsIM BOCIIUTAHUSA M OOY4YEHHS, OTAbIXa U O3/I0POBICHUS
JeTed W MOJIOAEKW»,  YTBEPXKACHHBIX  MOCTAaHOBJIEHUEM [ J1aBHOTO
rocyJJapCTBEHHOTO caHuTapHOro Bpaua Poccuiickoii @enepanuu ot 28.09.2020 Neo
28 (nanee — CII 2.4.3648-20).

7.Canutapubix mnpaBunl u  HopMm CanlluHa 1.2.3685-21 «I'uruennueckue
HOPMATHUBBI U TpeOOBaHUA K 0OECHeUYeHHI0 0e30NmacHOCTH U (WiH) O0e3BpPEeIHOCTH
JUIs. 4yesnoBeka (haKTOpOB Cpellbl OOUTaHUsS», YTBEPXKIACHHBIX MOCTAaHOBJICHUEM
['maBHOrO TOCYIapCTBEHHOTO CaHUTAPHOro Bpada Poccuiickor depepaunu OT
28.01.2021 Ne 2 (manee — CanlluH 1.2.3685-21).

8. denepanpHOl paboyeii MporpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHuUs

«Xumus» (0a30BbIN ypoBeHB) s 8-9 Ki1accoB 00pa30BaTEIbHBIX OPTraHU3aIIHA.
Mocksa -2025 ro.

[Iporpamma opueHTHpOBaHa HAa UCTIOJIb30BaHNE YUeOHMKA: XUMuUs, § Kiacc/
O.C.I'abpuensn, U.I'. Octpoymos, C.A. CnaaxoB u ApyTue; Mo peaakimen
O.C.I'abpuensH, AkimonepHoe obmiectBo «M3marenscTBo «lIpocBemnienue» 2024r



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMNpeAeNseT BO3MOXHOCTH IMpeaMeTa Ui
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckrue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HMIIHUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXarolmuid MUupy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00O0OIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM T[O3HAHUSA TPU HU3YYEHHUU BEIIECTB U
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIoBHi, CIOCOOCTBYIOLIUX MPUOOPETEHNIO 00yHYarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroummxcs T'yMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHUIO, CIIOCOOHOCTEH K CaAaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 gacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JIJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOJIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHMUS] XMUMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pactBopoM coiu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHus CMeceil: C MOMOIbI0 MarHuTa, (pUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHellline npeacTraBuTe 4 HCOPraHUYECKUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



MOJIYYeHHUST Kuclopoda B Jjabopatopuu W TpoMbIluieHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pa3pyiieHrne 030HOBOTO CIOsI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma kak pactBoputesib. PacTBOpHI.
HacpilieHHble M HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHHne NpUPOIHbIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcugoB. ®duznueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyueHnue okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan aktuBHocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEECICHUE COAECPKaHUs KUCIOpoAa B BO3AYyX€, MOJYUEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACMO3HABAHME W M3YUCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM pAaCTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBAaHNE OO0pa3IOB HEOPTraHWYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METAJIa JIPYTHMM W3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchl OKMCIIEHUs K BOCCTAaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COSIUHEHHUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU HM3yYEeHWHW XWMHH B § Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONB30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK ¥ TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJIST OTACTBHBIX MPEAMETOB
CCTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, TMmores3a, Teopusl,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
HKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPEHHUE, MOICNTb, SIBICHHE.

®dusnka: MaTepus, aToM, O3JCKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU],
W30TOIBI, PAJMOAKTHBHOCTh, MOJIEKYA, JCKTPUUCCKUN 3apsiji, BEIISCTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBA, ra3, (GU3UYCCKUC BEIIMYUHBI, SIUHUIIBI
WU3MEpPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/161, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadms: armocdepa, rtuapocdepa, MHUHEpaANbl, TOPHBIC IOPOIHI,
MOJIC3HBIE NCKOMAaeMbIe, TOIUIUBO, BOJIHBIC PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI IIPOI'PAMMBI 110
XUMHUU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHUs JOCTHUralOTCs B XOJi¢ OOyYEeHHs] XUMUU B €IUHCTBE Yy4eOHOH H
BOCIIUTATEIbHON JAEATENIBHOCTA B COOTBETCTBUH C TPAJULIUOHHBIMUA POCCUHCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPHUHATBIMU B
oOmiecTBe MpaBWIaMM M HOPMAaMM TOBEAEHUS M CHOCOOCTBYIOT IpoLieccam
CaMOMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATBbCSl CHUCTEMOW ITO3WTHMBHBIX I[IEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHNE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIMTAHUS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
W HAay4YHOMY HAacleUi0, MOHMMAHHS 3HAYEHUs XUMUYECKOHM HAyKh B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMAIMe o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OILIECTBA;

2) rpa’aaHCKOr0 BOCIIMTAHUA:

NPEACTABICHUS] O COLMAIBHBIX HOpMax M IpaBUjaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYIHX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIBbHOCTH MpH
BBINIOJIHEHUHU YYE€OHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO



YW B3aUMOIIOMOIIM B TpoLEcC€ ATOW Yy4eOHOM JEATEIbHOCTH, TI'OTOBHOCTH
OLICHUBATh CBOE TOBEJAEHHWE M TOCTYNKH CBOUX TOBApPUIIEH C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM U COCTaBIIAIOIINE
OCHOBY [IJI1 IOHUMAaHUSI CYIIIHOCTH HAyYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIHON CPENOH, O POJIM XUMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MMO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOAACMBIX TPOIECCOB W SBIICHUM,
MO3HABaTENbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKON KYyJBTYpPbl, B TOM 4YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEHHMIO M MO3HAHUIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) popMupoOBaHUs KYJAbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COONIOJICHUS TMpaBui O€30MacHOCTH TpH  OOpalieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

S) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccuii 1 Tpyaa pa3audHoro poja,
YBOXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBON NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM MO XHUMHH, OCO3HAHHBLIA BBIOOP
WHJUBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUs 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCS B MPOGhEeCCUOHATBHOM CPEJIE;

6) 3K0JI0TrN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1EJECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOoro o6Opasza JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHUS



paBuJ O€30MaCHOTO MOBEACHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JTIOEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU HU3yUYEHUU XUMUH, NI
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPEOH, I TOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TIJ00albHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEM M IMyTel HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBAaTbCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM U COIMATILHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTaTOB BBIJIEISIOT 3HAUMMbBIC JIS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBIE TOHATUS (3aKOH, TEOpHs,
NPUHILINII, TUTIOTE3a, PaKT, cucTeMa, MpoIlecc, HIKCIIEPUMEHT U APYTO€.), KOTOPhIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NpeaMeTax W IO3BOJISIOT Ha
OCHOBE 3HAaHUH M3 3TUX MPEAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (ITI03HABATENIbHBIE,
KOMMYHUKATUBHBIE, DPETYISATHBHBIE), KOTOpbIE oOOecneynBaloT (OPMHPOBAHUE
TOTOBHOCTU K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYILIECTBICHUIO YYEOHOU
NEATEIBbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

YMEHUSI HCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUS! MPU OCBOEHUU
3HAHWI: PACKPBIBaTh CMBICI XUMHUUYECKHX TMOHATUNA (BBIAEIATh UX XapaKTepHbIE
MpPU3HAKH, YCTAaHABIIMBaTh B3aUMOCBSI3b C JPYTMMU HOHSTHUSMH), HUCIOJIb30BaTh
TOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (JAKTOB M SBJICHU, BEIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIACCU(PUKALMH XUMHUYECKUX BEIIECTB U XMUMHYECKUX PEaKLHM,
yCTaHaBJIMBATh MPUUYMHHO-CIIEACTBEHHbBIE CBA3UM MEXAY OOBEKTAMU H3YyUEHUS,
CTPOUTH JIOTUYECKHE paCCyX ACHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTHN),
JI€TIaTh BBIBOJIBI U 3aKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecCe TNO3HAHUA TOHATHS (NMPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE€ B XMMUM,
peoOpa3oBbIBATh MIMPOKO NPUMEHSIEMbIE B XUMUHU MOJEJIbHBIE TPEICTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI JJIEMEHTAa), XUMUYeckas QopMylia U ypaBHEHUE
XUMHUYECKON peaKlMH — IPU PelIeHuH y4eOHO-I03HABaTeNIbHbIX 33/a4, C y4ETOM
TUX MOJIENBHBIX MPEJICTABICHUN BBISIBISTH U XapaKT€PU30BaTh CYLIECTBEHHbIE
MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CIEICTBEHHbIE CBSI3U U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SBICHUSIX.

ba3oBble uccienoBareJbCcKue 1eHCTBUA:



YMEHHUE HCIIOIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHMs, a TaKXKe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IO
IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

OpUOOpEeTEeHNE ONbITa IO IUJIAHUPOBAHUIO, OpPraHU3allMd U IPOBEICHUIO
YUEHUYECKUX DKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ybTaT, GOpMyIUpPOBaTh OOOOIICHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MIPOJIEJIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHME BbIOMpaTh, AHAIW3UPOBATH WU HMHTEPIPETUPOBATH HH(POPMALUIO
pa3IMyYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMYyIO0 U3 PA3HBIX UCTOYHUKOB
(Hay4HO-TIONyJIApHAs JIMUTEpAaTypa XUMHUYECKOIO COJEpXkaHUS, CIPABOYHBIC
nocobust, pecypcbl VHTepHeTa), KPUTUYECKHM OLIEHUBATH NPOTUBOPEUYMBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHUE NPUMEHATh Pa3ju4Hble METOJAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEECIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTi MCHOJb30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpO aKTUBHOTO MCIIOJIB30BAHMSI PA3JINUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANBHYIO (DOpMY IIpeACTaABICHHUS HH(POpMALUU U
WUTIOCTPUPOBATh pEIIaEMble 3aJayll HECIO0XHBIMA CXEMaMH, JHarpaMMaMH,
npyrumu hopmMamu rpaduki 1 ©X KOMOWHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJNM3UpPOBAaTh B Ipouecce Yy4yeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe 1eCTBHA:

YMEHUSI 3a/laBaTh BOMPOCHI (B XoJe Jauanora W (Wiu) JUCKYCCHM) TIO
CyLIECTBY  OOCYXJaeMol  TeMbl, (OPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIITOJIHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSl  NPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1ab0opaToOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUs1 Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuy€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3unuil (00cyxeHusi, OOMEeH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS



COBMECTHBIX JEHCTBUM, ONPENEICHHE KPUTEPUEB IO OLEHKE KadecTBa
BEITIOJTHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe y4eOHbIe NeCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
ITIO3HABATENBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATH WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBUE IIOJYUYEHHOIO pE3yJbTaTa 3asBICHHOM LW, YMEHUE
MCIIOJIB30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPEJIAracMbI€ B YCIOBUHU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOM (QeaepanbHOM pabouell MmporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAy4YHbIE€ 3HAHUSA, YMEHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHI0 HOBOI'O  3HAHWs, €r0  HWHTEPIpPETALNH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYyallHsIX.

K koHiy oOyueHus B 8 kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHW: aTOM, MOJIEKYJIA,
XUMUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMEChH
(omHOpOJHAs M HEOAHOPOAHAsSI), BaJICHTHOCTb, OTHOCUTEINIbHASL aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTA4, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIEHB
OKHCIICHUS, XMMHUYECKasi peaklus, KilacCU(pUKalus peakiuil: peakuuu
COCIIMHEHHUs, pPEaKUWU Pa3JIOKEHUs, PEAKLUUU 3aMEIICHUs, pPEeaKkUuu
0OMEHa, 3K30- ¥ SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (DEKT peakiuu,
AIpO aToOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, pPaaNyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAsA W HEMOJSpPHAs KOBAJIECHTHAs CBA3b,
VOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MaccoBas J0JI1 BEIEeCTBa
(IpolLieHTHAs! KOHIIEHTPAIs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMMHYECKUX TIOHSITHH U
MPUMEHSTH ATH MOHITHS MPU ONUCAHUU BEUIECTB U UX MPEBPaALCHUM;

e HCIOJB30BaTh XUMHUYECKYIO CHMBOJHKY JJIsi COCTaBlIeHUS (HOpMyI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OMNpEAeNATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COECIUHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,



MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAMHEHUN M0
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAs W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbica Ilepuommueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢dopmy [lepuoanueckoit
CUCTEMBbl XMMHMYECKHUX OJJEMEHTOB: pa3auyaTh IIOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnma)y, maneie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHHS, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucremMa xumuueckux osiementoB . .
MeHneneeBay C€ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUST aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCI0 IECKTPOHOB
U pacrpeesieHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMHUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIINH
BEIIIECTB, M0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJISPHYIO UM MOJISIPHYIO MaccChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢dopmyre
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU peaKIuu;

MPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIHHON AEATEbHOCTA — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IeHne, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUUYUHHO-CIEACTBEHHBIX CBSI3€M — MJII M3Y4YEHUS CBOWCTB
BEIIECTB M XHUMHUYECKHX PpPEaKLHil, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUSI — HaAOJII0JICHHE, W3MEpPEHHe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);

cleioBaTh ~ IpaBWJaM  MOJb30BaHUA  XMMHYECKOM  TOCYIOH |
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKKe TMpaBUjiaM OOpaIIeHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLUMSMU 10 BBINOJHEHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHHUIO U COOHPAHUIO



ra3o00pa3HBIX BEMIECTB (BOIOpOJAa M KHCIOpPOAA),

IMPUTOTOBJICHUTIO

pPacTBOPOB C OMPEACIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA,

IJIaHUPOBATh n IMPOBOJUTH XUMHUYCCKHEC

9KCIICPUMCHTBI I10

PaCIIO3HABAHUIO paCTBOPOB HlCJIO‘IGfI N KUCJIOT C TIOMOIIBbIO NMHANUKATOPOB

(;makMyc, dheHondTaenH, METUIOPAHXK U JIPYTHUE).

TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne  HammeHoBaHme
(undposbie)
n/ pa3eyioB U TeM Bcer  Konrpouabn IIpakTH4eck
o0pa3oBaTe/ibHbIE
n MPOrpaMMbI 0 ble padoThI ue padoTbl
pecypchl
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
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1.1 . 5 2 https://m.edsoo.ru/7f418
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37¢
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pasnen 3. [lepnoanueckuii 3axkon n [lepuoguyeckas cucreMa XUMHYECKHUX 3J1eMeHTOB /1.

N. MengeneeBa. CTpoeHue aToMoOB. XUMHYECKAasl CBSA3b. OKUCIUTEIbHO-
BOCCTAHOBHTE/IbHbIE PeaKIHH

[Tepuoanueckuii
3aKOH 1
IIepnonnueckas
bubmuoreka [JOK
3.1 crcTena 7 https://m.edsoo.ru/7f418
XUMUYECKUX 17e
anemenToB /. . T
Menneneena.
CrpoeHue atoma
Xumuyeckas
CBSI3b. bubmuoreka [JOK
3.2 OKucauTenbHO- 8 https://m.edsoo.ru/7f418
BOCCTAHOBUTEIIbH 37¢c
bI€ peaKInu
bubmuorexa [JOK
Wroro no pazueny 15 https://m.edsoo.ru/7f418
37c
bu6mmoreka [IOK
Pe3epBHOE BpeMst 3 https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO 68
YACOBIIO
ITPO'PAMME

HHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJIBHOMN ITPOI'PAMMBbBI

8 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM IPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusA
pe3yJabTara
1 ITo Teme: «HepBOHa'-IaJ'II)HBIe XUMHNYECKUEC ITOHATHS)
PaCKphIBaTh OCHOBHBIX XHMHYECKHX TIOHSITHH: aToM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IMPOCTOE BELIECTBO, CJIOXKHOE
1.1 BEUIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAas), BAJEHTHOCTD,
OTHOCUTENIbHAs aTOMHas M MOJIEKYJSIpHas Macca, KOJNYECTBO
BElIeCTBa, MOJb, MOJSpHasT Macca, MaccoBas J0JII XHMHUYECKOTrO
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AIIEMEHTa B COEIMHEHUHU, MOJIAPHBIA O0BEM, XMMHMUYECKas peakius,
KIaccu(uKalus — peaknMid: — peakuuH  COSAMHEHHS,  PeaKUuu
pa3joXKeHus, peaklUuu 3aMEelIeHMs, peakuu OoOMeHa, 7K30- U
DHJIOTEPMHUUYECKHE PEAKLUHU, TEIIOBOH 3((eKT peakiuu, pacTBOp,

MaccoBast 10Jis BeulecTBa (IIPOLIEHTHAs! KOHIIEHTpAIlHsl) B pacTBOPE

HIUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUH U

b2 IIPUMEHSTH 3TH IOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBPALLEHUN
13 UCTOJIb30BaTh XMMUYECKYI0 CHUMBOJHKY JUIS COCTaBICHHS (OpPMYI
' BEIIIECTB M YPAaBHEHUN XMMUYECKUX peaKUii
pacKpbplBaTh  CMBIC  3aKOHOB  COXPAaHEHHMs MacChl  BELIECTB,
1.4 IIOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIDHOTO YYEHMs, 3aKOHA
ABoraapo
s ONpeNeNiATh  BaJIEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHApHBIX
' COEMHEHUSX
L6 KJaccu(uIUpoBaTh XMUMHUYECKME peakuuu (M0 YHUCIy M COCTaBy
' YYaCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEIIOBOMY 3 dekTy)
| BBIUHCIISATH OTHOCHUTEIBHYIO MOJIEKYSIPHYIO U MOJISIPHYIO MAacchl
' BEILIECTB
13 BBIUUCIIATH MAacCOBYIO JIOJIF0O XUMHUYECKOTO 3J€MEHTa 1o (opmyie
' COEITMHEHUS,
1.9 BBIUHCIISTH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
IPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI IMO3HAaHUs — HAOJI0JIEHUE,
1.10 U3MEpPEHUE,  MOJCIMPOBAHME,  DKCIEPUMEHT  (pEajbHBII WU
MBICJICHHBIN )
2 ITo Teme: «BakHelIne NPEACTaBUTEIN HEOPTaHUUYECKUX BELIECTBY
51 pacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHX IIOHATHUH: OKCH[,
' KHCJI0Ta, OCHOBAHUE, COJIb
25 ONpEeNATh MPUHAAJICKHOCTh BEIIECTB K ONPEACNEHHOMY KJaccy
' coeIMHEeHuH 1o Gpopmynam
23 KJIaccu(UIIMpPOBaTh HEOPraHMUECKUE BELIECTBA
XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA
24 BEIIECTB Pa3JIMYHbIX KJACCOB, MOJTBEPXKJasi ONHCaHUE MpPUMEpaMH
MOJIEKYJISIPHBIX YPaBHEHUIN COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIINN
2.5 MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT UX




2.6

2.7

3.1

KauC€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CIENOBaTh MpaBWJaM [OJIb30BAHUS XUMHUYECKOM TIOCYIOW H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEILIECTBAMH B COOTBETCTBUU C HMHCTPYKIHUSAMU TIO BBINOJTHEHHUIO
71a00pPAaTOPHBIX XMMHUYECKUX OMNBITOB MO MOJIYYEHHIO U COOMPAHUIO
ra3000pa3HBIX BEMIECTB (BOAOPOAA W KHUCIOPOAA), NMPUTOTOBICHHUIO
pacTBOpPOB C ONpeAeNnEéHHOM MaccoBOMl Jojeill pacTBOPEHHOTO
BEILIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
paclo3HaBaHUIO PACTBOPOB IIEJOYEH M KHUCIOT C TMOMOIIBIO

WHIUKATOPOB (JTakMyc, (eHoTaaerH, MeTUIIOPAHK U IPYTHE)
MIPOBOANTH PACUETHI 1O YPABHCHUIO XUMUYICCKOM PEaKITUU

IIo Teme: «llepnoguuecknii 3akoH u Ilepmommueckas cucrema
xumuueckux siemeHToB J[. M. Menneneesa. CTpoeHue aTroMoB.

Xumundeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBHTCIILHBIC pCakuuun»

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSTHH: AIpO aroMma,
DIIEKTPOHHBIN CIIOW aToMa, aTrOMHas OpOWTanb, paguyc aroma,
XMMHMYECKasl CBsI3b, IOJSIPHAs W HEMOJSAPHAs KOBAJICHTHAs CBS3b,
JJIEKTPOOTPULIATEILHOCTh, HOHHAA CBSA3b, HOH, KAaTUOH, AaHWOH,

CTCIICHDb OKHCJIICHUA

3.2

KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHUYCCKUC 3JICMCHTbBI

33

34

ONHUCBHIBATh U XapaKTepHu3oBaTh TabnnuHyto ¢opmy Ilepuoguueckoii
CHUCTEMBI XHMHYECKHX DJIEMEHTOB: pa3iWyaTh MOHATHUS «TJIaBHAS
noarpynna (Arpynma)» u «moOouyHas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIHNE)» epruoOabl

packpsiBaTh cMmbica [lepumoamueckoro 3akona J[.M. MeHnneneena:
JIEMOHCTPHUPOBATh TOHUMAaHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT MUX IIOJIOXKCHHSA B Hepnonnqecxoﬁ

CHUCTEMC

3.5

COOTHOCUTH  O0O3HAu€HHUs, KOTOpble HMMEIOTCS B  TabiuIe
«Ilepmognyeckass  cucrema  XuMuuyeckux  anemeHtoB  JI.U.
MenpneneeBa» € YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (CoCTaB M 3apsja  sjapa, oOlee dYHCIo

9JICKTPOHOB U PACTIPCACIICHUC UX 10 SJICKTPOHHBIM CJ'IOSIM)

3.6

OMpeCaAcCIIATh CTCIICHDb OKHCJICHUA 9JICMCHTOB B 61/1Hapr,1x




COCAUMHECHUAX

3.7

OnpeaciIsATL BU] XHUMHYECKOH CBSI3U (KOBaJ'IeHTHaSI nu I/IOHHaH) B

HCOPTraHNUYCCKUX COCAUHCHUAX

MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

HCpBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

1.1

[Tpenver xumuu. Ponb XUMUM B JKU3HHM 4YelOBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3HUECKUE CBONCTBA BEIIECTB. ATperarHoe COCTOSTHUE

BCIICCTB

1.2

1.3

[TonsiTrie 0 MeTOAax Mo3HAHUS B XUMUU. YncThie BemecTBa U cmecH. CrocoObl
pas3aeneHus cmecen
ATOMBI © MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTHe H CJIO0XXHBIC BEIICCTBA. ATOMHO—MOJ’I@Ky.]IHpHO@ Y4CHHUC

1.4

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBas 107151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHNU

1.5

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3auMocBsI3p KOJNIHMYECTBa,
Macchl M 4Hcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

1.6

dusnueckue U XUMUYECKUE SBJICHUSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUecKue ypaBHeHus. Kinaccudukanus

XUMHUYCCKUX peaKHI/Iﬁ (CO@I[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

1.7

XYUMUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOU MOCY 10, ¢ TpaBUiiaMu
pabotrel B Jjaboparopuu W TpuéMamMu  OOpalleHUss C JIabOpaTOPHBIM
o0opy/soBaHUEM, H3yUYe€HHE U ONUCaHWe (U3MYECKUX CBOWCTB 00pasiioB
HEOPraHMYECKUX BEIIeCTB, HaOoaeHne (u3mdeckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KHUIIEHHE U KOHACHCAIUS BOJIbI) U
XUMHYECKHX  (TOpeHHE CBEYd, [pOKaJMBaHWE MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) sIBIIEHUH, HAOMIOJeHHE W OIMHCaHUe

MPU3HAKOB TMPOTEKAHUSA XUMHYECKHX peaknuii  (pa3jokeHue caxapa,




B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHUCTBHE Kelie3a C PacCTBOPOM
coym meau(Il), n3yuenue cnmocoOOB pa3aeneHus: cMecel (C MOMOIIBbI0 MarHUTA,
bunbTpOBaHME, BHIMMAPUBAHUE, TUCTHILISAIMS, Xpomarorpadus), MpOBEICHUE
OUYMCTKU MOBAPEHHOM coyy, HAOMIOIEHUE U OMMCAHHUE PE3YJIbTaTOB MPOBEACHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHUE MOJelel

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxuneimme MMpEACTABUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. Haxokaenwe kuciaopona B mpupoje, (pu3uveckrue U XUMHYCCKHE
cBoricTtBa (peakumu ropenus). Oxcunbl. I[lpumenenue kucinopoga. CrocoOb
MOJYYEeHUsI KHUCIOpoJa B JIA0OpAaTOPHUH M MPOMBIIIICHHOCTH. KpyroBopoT

Kuciopoja B mpupojie. O30H — aioTpornHas MoaupuKaius KUCIopoia

2.2

TemnoBoit 3 heKkT XUMUIECKON peakluy, TEPMOXUMHUECKHUE YPaBHEHHS, K30~
Y SHIOTEPMUUYECKHE PeaKIMu. TOMINBO: Yroiib U METaH. 3arpsi3HEHUE BO3AyXa,

YCUJICHUC ITAPHUKOBOI'O aq)@eKTa, pa3pymieHue 030HOBOI'O CJI0s

23

24

2.5

Bonopoa — anemeHT M mpocroe BemiecTBO. HaxokieHue BoAopoaa B HPHPOJE,
¢du3nYecKre W XHMHYECKHE CBOWCTBA, NPUMEHCHHE, CIIOCOOBI IMOTYYCHHUS.

Kucnore! 1 conn
MounsipHblii 00bEM Ta30B. Pacu€Thbl M0 XMMUYECKUM ypaBHEHUSIM

®dusnyeckue CBOWMCTBA BOAbl. Boma kak pactBopuTeiab. PacTBOpBI.
Haceblliennble 1 HEHACBILEHHBIE PACTBOPHLI. PacCTBOPUMOCTH BEILECTB B BOJE.
MaccoBasg nmons Bemecrsa B pacTBOpe. XUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posmp pacTBOpOB B NpUpOAE M B KU3HM 4denoBeka. Kpyrosopot
BO/ABI B TMpuUpoJe. 3arps3HEHWe NpUpPOAHBIX BojA. OxXpaHa M OYMCTKA

MMPUPOAHBIX BO

2.6

2.7

2.8

Knaccugukanus Heopranmueckux coequHeHunil. Oxcuapl. Krnaccugukanus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHCIOTHbIE, amMQoTepHble) U
HeconeoOpasyrone. HoMmenknarypa oxcuaoB. Pusndeckue M XUMHUECKUE
CBOICTBa OKCHIOB. [losryueHne okcuaoB

OcHoBanus. Knaccudukanuss ocHoBaHUM: HIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHuil. du3nyeckue U XUMHUYECKUE CBOMCTBA

ocHoBaHu. [Torydenne ocHOBaHMI

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucinor. ®dusndeckue u

XUMHYECKHE CBOMCTBA KHCIOT. Psam aktuBHOCcTH MeTamnoB H.H. bekerosa.




[Tonydyenue kuciaor

2.9

2.10

2.11

Conu. Homenknarypa cosieil. @u3M4ecKUe W XHMHYECKHE CBOWCTBA COJIEH.

IToy4yenue conen
['eHeTnyeckas cBsi3b MEXAY KJacCaMHU HEOPraHUYECKUX COCUHEHUM

XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIpEAEICHUE  COACpHKAHUS
KHCJIOpO/ia B BO3JyXe, IOJydyeHHe, cOOMpaHMe, paclo3HAaBaHHE U M3y4YECHUE
CBOWCTB KHCJIOPO/a, HAaOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS U IPEKpallleHHs] ropeHus (1oxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJOB U OIMCaHME UX CBOWCTB, TMOIy4eHHe, coOupaHue,
pacrio3HaBaHME U M3y4YEHHE CBOWCTB BOJOpOAa (rOpeHue), B3auMoJeicTBHe
Bozopoaa ¢ okcugoMm Menu(Il) (BO3MOXKHO HUCIIOIB30BAHKME BHICOMATEPHAIIOB),
HaOrofieHne oO0pa3lloB  BEIECTB KOJUYECTBOM 1 MOjb, HCCIIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEINEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEWCTBUE BOJbl C MeETAJIaMU (HATpUEM M KaJbLUEM)
(BO3MOKHO MHCIIOJIb30BaHME BHJEOMATEpHANIOB), OIPENEIEHUE pPacTBOPOB
KUCJIOT U IIEJIOYEH C IOMOIIBI0 HMHJIMKATOPOB, HCCIEIOBAaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOACHUE H3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMojieiictBua okcuga menu(Il) ¢ pacTBOpoM CepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMHM, PEaKIUH HEUTpaIN3alliu, [T0JTy4eHUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHNE OJHOIO MeTaula JpyrMM M3 pacTBopa COJIM, pEIICHHE
AKCIEPUMEHTAIbHBIX 3a/ad Mo TeMe «BakHeilne Kiacchl HEOPraHMYECKHX

COEIMHEHUI»

3.1

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMOB. XUMUYecKas CBsI3b. OKUCIUTEINBHO-

BOCCTAHOBUTCIIbHBIC PECAKIITNN

[lepBple TOMBITKA KIACCH(PUKAIMUA XUMHUYSCKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX 3JEMEHTOB (IeJIOYHbIe U IIEIOYHO3EMENTbHBIE METaJlIbI,
TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 0O0pa3yloT amdoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

ITepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX di1eMeHToB J1.1.
Menneneesa. Kopotkonepuoanas 51 JUTMHHOTIEPUOIHAS (bopMbI
Ilepuoanueckoit cucrtembl XuMHuueckux odnemeHtoB J[.M. Mennaeneesa.

Ilepumonbr u rpynmsl. PU3MYECKHI CMBICT MOPSIKOBOIO HOMEpa, HOMEpPOB




nepuoja U rpymibl AJIEMEHTa

3.3

3.4

3.5

Ctpoenune atomoB. CoctaB aToMHBbIX sifiep. M3otomnbl. DiekTpoHbl. CTpoeHue
DJIGKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX D3JIEMEHTOB
ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxenuto B Ilepuoanyeckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTroOMOB XHMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETAJUIMYEeCKMX CBOMCTB IO TpylnmamM M IEepUOaM.
3nauenue [lepmoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHasT W HEMOJIAPHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTB XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

Crenenp okucieHus. OKHUCIMTEIIFHOBOCCTAHOBHUTEIIbHEIC pEaKuuu. HpOHCCCLI

OKHCJICHMS M BOCCTaHOBJICHHI. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XHUMUYECKUHN OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTAJLJIOB H
HEMCTAJIJIOB, B3aUMOICHUCTBHE THAPOKCHAA LUHKAa C pacTBOpaMH KHCJIOT U
meﬂoqeﬁ, MMPOBEACHUEC OIBbITOB, WIJIFOCTPUPYIOHIUX IPUMEPBI OKUCIIUTCIIBHO-

BOCCTAHOBUTEJIbHBIX pEaKLUil (TOpeHue, peakliuu pa3yioKeHUsl, COEIUHEHUS)

IHPOBEPAEMBIE HA OI'D ITO XUMHUHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIBHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TPeOOBaHUSA K MPEAMETHBIM pe3yJbTaTaM

MPOBEPSAEMOro 0230BOr0 YPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
TpeOoBaHus NMPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 MO3HABAaEMOCTH SBJICHUU npupoabl, ITOHUMAHUC 00BEKTHBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH Kak obOnacTu COBpPEMEHHOT'O
CCTCCTBO3HAaHHUsA, KOMIIOHCHTA O6H_ICI\/'I KYJIbTYPbI H npaKTqucxoﬁ
ACATCIIBHOCTH YCJIOBEKA B YCIOBUAX COBPEMCHHOI'O O6HI€CTB3;

IMOHUMAHHUEC MECTAa XUMHU CPECAU APYIUX CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOJAX IO3HAHUA, B TOM YHUCIIC IKCIICPUMCHTAJIbHBIX U

TCOPCTUUCCKHUX METOAAaX HMCCICAOBAHUA BCIICCTB W HU3YUYCHHA




1.3

XUMHYCCKHUX peaKunﬁ; YMCHHC HCIIOJIBb30BATh MOACIN JJIA

OOBSICHEHUS! CTPOCHUS aTOMOB M MOJICKYJT

0 cthepax mpodheCCUOHATBLHOM JEeSITEILHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JIOCTHIKECHUSIX
XMMHUYECKON HAyKH, YTO TO3BOJIUT OOYYAIOIIMMCS pPacCMaTpPUBATh
XUMHIO Kak cepy cBoeit Oymyiiel mpodeccuoHanbHOM AeATSIbHOCTH
U ClleaTh OCO3HAHHBIM BHIOOP XMMMHU Kak MPOQUIBHOTO MpenMeTa

IIpU NIEPEX0/I€ HAa YPOBEHb CPEAHETO 001ero o0pa3oBaHus

2.1

BJ'IaI[eHI/Ie CHCTEeMOM XWMHWYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTCMY XUMHUYCCKUX 3HaHI/II>’I, KOTOpas BKIIIOYACT:

BOKHEUIINE XUMHUYECKUE TMOHATHUS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NPOCTOE U CJIOXHOE BEIIECTBO, OJHOPOAHAS U
HEOJJHOPOAHAs CMECh, OTHOCHUTENIbHBIE aTOMHasi U MOJIEKYJsipHas
Macchl, KOJMYECTBO BELIECTBA, MOJIb, MOJSIpHas Macca, MOJISPHBINA
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb (CpemHsis), XUMHUYECKas
peaklus, peaklMu COEJUHEHMs, PEaKLUUH pa3IoKeHUs, peaKkLuu
3aMeIleHns, PeaKIuu OOMeHa, TEIUIOBOH S((EKT peakuuu, dK30- U
SHJIOTEPMHUYECKHE PEAKLIMU, PacTBOp, MAccoBas 0N XUMHUYECKOrO
AJIEMEHTA B COEMHEHUH, MacCOBasi JI0JISl U MPOLEHTHAsE KOHUEHTpaLus
BEILIECTBA B PAaCTBOPE, AP0 aTOMa, JIEKTPOHHBIN CJION aToMa, aTOMHast
opburtanb, paauyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAs CBA3b, NIEKTPOOTPULATENBHOCTD, TIOJISPHAs U HENOJISPHAs
KOBQJIEGHTHAs  CBsI3b, MOHHas  CBsI3b, METa/NIMYECKas  CBA3b,
KpUCTaJUIMYeCKass pemeérka (aroMHas, HOHHAs, MeTaJulndecKas,
MOJIEKYJISIpHAsl), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs ~ JUCCOIMAlLMs, pPEeaKUMd HOHHOro  oOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLIMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJIEHHE, AIJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, katanmsarop, IIJIK, xoppo3sus

MCTaJIII0OB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XHMMHH: 3aKOH COXPAaHEHMSI MaccChl,
nepuoauueckuii 3akoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA

coCTaBa, 3aKOH ABora;[po

23

TCOpHUU XUMUH! ATOMHO-MOJICKYJIIpHAad TCOpHA, TCOpHUA



BHCKTpOHHTquCKOﬁ JUcconuanuu

BJ'IaI[eHI/Ie OCHOBaMHM XHMHUYECKOM I'paMOTHOCTH, BKJIIO‘laIOHIeﬁl

3.1

3.2

yMEHHE TIPaBHJILHO HCIOIb30BaTh U3yYEHHBIC BEIIECTBA U MAaTEPHAIIBI
(B TOM 4HCIe MHHEpaJbHBIE YAOOpPEHHS, METaUIbl W CIUIABBI,
HPOJIYKTHl TEepepabOTKH NPHUPOJHBIX HCTOYHHUKOB YIJIEBOJOPOAOB
(yras,, mpupoaHOro Trasza, He()TH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
IPOU3BOJACTBE M IMOHMMAaHWE 3HAYEHHs XHUPOB, OEIKOB, YIJIECBOJOB
JUIS OpraHW3Ma 4YellOBeKa; YMEHHE MTPOrHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX IPOIIECCOB HA OPraHU3M YEJIOBEKA M OKPY)KAIOIIYIO
HPUPOJIHYIO Cpey

YMEHHE HMHTEIPUPOBATh XMMUYECKHE 3HAHUS CO 3HAHUSAMHU JIPYTHUX

y‘Ie6HLIX npeaIMCTOB

33

34

HaJIN4uc OIIbITa pa6OTLI C pa3jIM4YHbIMHU HCTOYHHKaAMHU HH(bOpMaL[I/II/I
10 XHMMHH (Haquaﬂ U HAYYHO-IOIIYJIAPpHAA JIUTEpAaTypa, CJIOBAPH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaIII/IIO O BfHOICCTBaAx, HX
IMPpCBPAlICHHAX n IMPaKTHYCCKOM IIPpUMCHCHHUHU n YMCHHC

HCII0JIb30BaTh €€ 15 PCIICHUA y‘Ie6H0-H03HaBaT€JIBHI>IX 3aaad

Biianenne ocHOBaMHM MOHSATUHHOIO amnmapata U CUMBOJHAYECKOTO
A3bIKa XUMUU I COCTaBleHUS (HOpMyNl HEOPraHMYECKHX BEIIECTB,
YpaBHEHUM  XUMHUYECKHMX  pEaKIHWi; OCHOBAMHM  XHMHUYECKOU

HoMeHKJIaTypsl (IUPAC u TpuBnanbHoif)

YMmeHue oOBSCHATH CBA3b MOJIOKEHUs dneMeHTa B I[lepuomuueckoit
CUCTEME€ C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsj sAapa, oOliee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX MEpruoa0B, KaJIuid U KaJlbIIHUA

[IpeacraBnene O  MEPUOAMYECKOM  3aBUCMMOCTHM  CBOMCTB
XUMHYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTH),
MPOCTBIX W CIIOXKHBIX BEIIECTB OT IOJIOXKEHUS DJIIEMEHTOB B
[lepmonnueckoit cucreme (B MajblXx TNEpPHOJAX H  TJIABHBIX

Honrpynnax) U JJICKTPOHHOI'O CTPOCHUA aTOMa

7.1

YMenue kinaccupuuupoBarh:

XUMHNYECKHUEC DJICMECHTHI




7.2

HCOPTraHNUYCCKUEC BCIICCTBA

7.3 XUMHUYECKHUE PEAKIIHUU
8 YMeHue onpeaensiTh:
o1 BaJICHTHOCTh U CTENEHb OKHUCIICHUS XUMUYECKUX DJIEMEHTOB, 3apsil
' HOHa
2. BHUJI XHMHMYECKOM CBA3M M THUI KPUCTAUIMYECKOW CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PACTBOPaX BEIIECTB (KUCIIOT, OCHOBAHUM )
8.4 OKUCIUTENb U BOCCTAHOBUTEIIb
9 YMeHne xapakTepu3oBaTh GU3NUECKUE M XUMUYECKHE CBOICTBA!
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TIpaduT, anmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUN, Kaaul, MarHuH,
KaJIBLIM, aTFOMUHUM, JKEJI€30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PAacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJAOPOJ, OKCHIbI W THUIPOKCHUIBI
99 metaiioB [-IIA rpynn, amtomunus, menu (II), umnka, xenesa (II u
' II), oxcuasr yraepoaa (II u IV), kpemuus (IV), azota u docdopa (111
u V), cepet (IV um VI), cepuucras, cepHasi, a3oTucras, a3oTHasd,
docdopnas, yronbHas, KpeMHUEBasE KUCJIOTA U UX COJIH)
MPOTHO3UPOBATh M  XapakTEepU30BaTh CBOWCTBA  BEIIECTB B
93 3aBUCUMOCTH OT HX COCTaBa U CTPOCHMS, NMPUMEHEHHE BEIIECTB B
' 3aBUCUMOCTH OT UX CBOMCTB, BOBMOXXHOCTH MPOTEKAHUSI XUMUYECKHUX
MIPEBpAICHUI B Pa3JIMYHBIX YCIOBHIX
10 YMeHHue cOCTaBIsATh MOJIEKYJISIPHBIE U MOHHBIC YPaBHEHUS peakluid, B
TOM YHCJIE:
10.1 peaxkiuii HFOHHOro 0OMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi
103 WUTIOCTPUPYIOIIUX ~XMUMHYECKHE CBOMCTBA M3YUYECHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
10.4 MOJATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXKY HUMHU
11 YMeHue BIYUCIATH (IPOBOJAUTD PACUETHI):
11 OTHOCHUTEIIBHYIO MOJICKYJSAPHYI0O W MOJSPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUU
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,



11.3

KOJIMYCCTBO BCUICCTBA U €T'0 MacCCy, 00BEM Ta30B

11.4

12

12.1

[0 YpaBHEHHSM XUMHUYCCKUX PEAKIMid W HAXOJUTh KOJIUYECTBO
BEIIeCTBa, 00BEM M MacCy peareHTOB WIH MTPOYKTOB PEAKIIUU
Bnanenue (3HaHue OCHOB):

OCHOBHBIMH ~ METOJaMH  HAY4YHOTO  TMO3HaHUs (HaOIrO[cHHE,
U3MEpPEHUE, SKCIICPUMEHT, MOJICITUPOBAHKE) TIPH U3YYCHUH BEILECTB U
XUMUYECKUX SIBJICHUH; yMeHUE CQOpPMYIHpPOBaTh MpodiieMy U

MPEIJIOKUTH IYTH €€ pelieHus

12.2

12.3

13

Oe3omacHOM pa6OTBI C XHUMHYCCKHMMH BCHICCTBAMHU, XHUMHYECKOU

MIOCYI0M 1 J1aOOpaTOPHBIM 000PYAOBaHUEM

npaBHJIaMy 0€30MacHOT0 OOpaIleHus C BEIIECTBAMU, UCTIOIB3YEMbIMU
B ITOBCETHEBHOMN XU3HU, MPAaBUJIAMH MOBEJCHHS B IENISAX COCPEIKEHHS
3I0POBbSl U OKpYXKarolled NPUPOJHOM Cpepl; MOHMMAHUE Bpena
(omacHOCTH) BO3IEMCTBMSI Ha JKHUBBIE OPIraHU3MBI ONPEAEIIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS] U MPEAOTBPAILEHUS UX BPEAHOTO

BO3JE€MCTBUA

Hamune IMPAKTUYCCKUX HABBIKOB INIAHUPOBAHHA U OCYIICCTBJICHUA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3YUCHUC U OIIMCAHUNC (1)I/ISI/I‘ICCKI/IX CBOJCTB BCIICCTB, O3HAKOMIJICHUC
C (1)I/ISI/II-IGCKI/IMI/I n XUMHUYECCKUMU SIBJICHUAMMU, OIIBITHI,

HWJUTIOCTPUPYIOIIUC TPU3HAKU ITPOTCKAHHUA XUMHUYCCKUX peaKHI/Iﬁ

13.2

HU3YUCHUC CII0CO00B pa3saAcCICHUA cMmeceit

13.3

MMOJIY4CHHE KHUCIOpOoAa W H3YUCHHUC Cro CBOﬁCTB; MOJIy4YCHHEC
BOAOpPOJa U M3YUCHHUC €TO CBOI\/'ICTB; MOJIYYCHHEC YIJICKHUCJIOTO rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIYUYCHHUEC aMMHAKa U U3YUYCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJeH

paCTBOpéHHOFO BCIICCTBA

13.5

pUMEHEHHE MH/IMKAaTOPOB (;makmyca, METUJIOpaHka u
denondranenna) ans ONpeneseHHs] XapakTepa cpeibl B pacTBOpPax

KHCJIOT U HieJI04ei

13.6

HUCCIICOAOBAHHUEC M  OIIMCAHHC CBOICTB HCOPraHM4YCCKUX  BCIICCTB
Pa3IMYHbIX KJIACCOB, U3YUCHUC BSaHMOI[efICTBHSI KHUCIOT C MCTalllaMH,
OKCHJaMH MCTaJlJIOB, pacTBOPUMBIMU u HCPACTBOPUMBIMUA

OCHOBAaHHMAMH, COJIAMH; TIOJIYUYCHUEC HCEPACTBOPUMBIX OCHOBaHI/IfI;




BBITECHEHHE OJHOTO MeTajyla JpPyrdM U3  pacTBopa  COJIH;
uccienoBaHne aM(OTEPHBIX CBOWCTB THUAPOKCUAOB AaTIOMUHUS U

[IUHKA

13.7

13.8

PEIICHUE SKCICPUMCHTAJIBHBIX 3a4a4 II0 TEMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((3JIGKTpOJII/ITI/I‘-IeCKaSI
JUCCOLIMALTHS), «BakHelme HeMeTalabl W UX COCOAUHCHUA»,

«Baxuenme MeTayIbl 1 X COSOUHEHUS

XUMHYECKHE  DOKCIEPUMEHTHI,  WUIIOCTPUPYIONINE  MPHU3HAKU
NPOTEKaHUS PEaKIMii MOHHOTO OOMEHA; KAaueCTBCHHBIC PEaKIMH Ha
MPHUCYTCTBYIONIME B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OpOMH/I-,
wonua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl AMMOHUS, MAarHUsl, KbV, AJTFOMIHHSI,

kenesa (2+) u xkenesa (3+), menu (2+), nMHKA

14

YmMmenue:

14.1

14.2

NPEICTaBIATh PE3yAbTAThl JKCIIEpUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTeibCcTB, IpaUKOB M TaOMUI U BBIABIATH SMIMPUYECKUE

3aKOHOMEPHOCTHU
YCTAaHABIIMBATh CBS3U MEX/y peajJbHO HAOIIOAAEMbIMU XUMHUECKUMU

SABJICHUAMU U IIPOOCCCaAMU, IIPOUCXOAAIINMHU B MAKpPO- U MUKPOMHUPCE,

O0O0BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

HepBOHaanBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

YucTele BemecTBa U cMecu. CriocoObl pa3fieiieHus: cMecei

1.2

1.3

1.4

1.5

ATOMBI W MOJNEKyNnbl. XuMHYECKHE dJieMeHThl. CHMBOJBI XHUMHYECKUX
351eMeHTOB. [IpocThie U CI0XKHBIE BELIECTBA.

Xumuyeckas popmyna. BarieHTHOCTh aTOMOB XUMUYECKUX AlleMeHTOB. CTeneHb
OKUCJICHUA

3aKkOH TIOCTOSHCTBAa cocTaBa BemlecTB. OTHoOcHTENbHAsT aToMHas Macca.
OtHocuTeNnbHAs MOJIEKYJIApHasg Macca. MaccoBast 10J1s1 XUMHYECKOTO 3JIEMEHTa
B COCIUHCHNU

KonuyectBo BemectBa. Moabs. MomsipHass macca. ModsapHbIii 00BEM Ta30B.

BzaumocBs3b KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CAUHUIL BEIICCTBA

1.6

Puznyeckue U XUMUYECKUE SBJICHUSA. XMMHUYECKas peaklMs U €€ NPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUECKUE YPAaBHEHUS
Ilepnonnueckuil 3akoH u llepuoguyeckas cucreMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

2.2
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3.1

3.2

Ilepnonnueckuil 3akoH. [lepuoguyeckas cucreMa XuMUYECKUX 3J1eMeHTOB J[.11.
Menneneesa. Ilepuoasl u rpymnmnsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEPA,

HOMCPOB II€pHOJa U I'pYIIIbI 3JICMCHTA

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3orombl. Dnexktponbsl. CTpoeHue
AJIEKTPOHHBIX 000JI0ueK aToMOB TMepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB

ITepnonnueckoi cucrems! .M. Menneneena

BaKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYECKHX JJICMCHTOB ICPBBIX TpéX
NnepruoaoB, KaJikid, KaJIbIUA (paL[I/cha ATOMOB, 3JICKTPOOTPULATCIILHOCTH,
MCTAINIMYCCKUX W  HEMCTANIMYCCKUX CBOfICTB) n #ux COG)II/IHGHI/Iﬁ B
COOTBCTCTBHUM C TIIOJOXXCHHUEM DJJICMCHTOB B HepHOHquCKOﬁ CUCTEME H

CTPOCHUEM UX aTOMOB
CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHas (MOJsipHAsT W HEMOJSpHAs)  CBS3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  dJeMeHTOB.  MoHHas  CBs3b.

Meramnnueckas CBI3b

Tunel KPpUCTATINIMICCKUX pCIJ_IéTOK (aTOMHaSI, HOHHAasd, MCTaJIJ'II/I‘{eCKa}I),

3aBHCUMOCTEb CBOMCTB BCIIECTBA OT THIIA KpHCT&HHH‘I@CKOﬁ peHIéTKI/I n BHA




XUMHUYECKOH CBS3U

4.1

4.2

Baxnelime npeAcTaBUTENM HeOpraHW4Yeckux BemecTB. Hemeramnsl u ux

COCOAMHCHU. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIoIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKaIMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs

4.3
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dusznyeckue W XHMHUYECKHE CBOMCTBA IIPOCTBIX BCHICCTB-MCTAJLJIOB: JIMTHUA,
HaTpu:A, Kajiusd, Marovusd U KaJbLWA, aJllOMUHUA, KEIIC3a. BHCKTpOXI/IMI/I‘-ICCKI/II\/JI

paa HaHpH)KeHI/Iﬁ MCTalJI0OB

dusznyeckne U XUMHYCCKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKA

4.5

Ousnyeckue U XUMHYECKHE CBOICTBa OKCHUIOB HemeTamioB: cepol (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcuaoB: MeTauioB IA-IIIA rpymm, munka, menu(ll) u

xenesa(ll, IIT). [Tonmydyenue okCuI0B METAIIIIOB

XVMHYEeCKUEe CBOMCTBA OCHOBaHHMM M aM(QOTEpHBIX TMAPOKCUAOB (Ha mpUMeEpe
TUAPOKCUIOB  alIOMUHUSA, JKene3a, ULuHKa). Ilomyuenme ocHoBaHuUN U
aM(OTEpHBIX THJIPOKCHJIOB

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOJIOPOIHOM,
CEpHHUCTOM, cepHOU, a30THOU, (ochopHOM, KpeMHUEBOH, yrombHOU. OcoObie
XUMUYECKHE CBOWCTBA KOHLEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[Tonyuenune kucior

OO61mue xuMuyecKkue cBoicTBa cpennHux coiel. [lonyuenue coneit

[lonyuenue, cobupanue, pacrio3HaBaHHWE BOAOPOAA, KHCIOpPOJAa, aMMHaka,

YIJICKUCIIOTO I'a3a B J'Ia60paT0pI/II/I

4.11

4.12

5.1

HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCIIOT B IMPOMBIIIJICHHOCTH. O6IJ_II/IG

CIOCOOBI TIOTYYECHUSI METAJIJIOB
['eHeTHdeckas CBA3b MEXKIY KJIaCCAaMH HEOPTAHMYECKUX COSTUHEHUIN
XUMUYECKUE PEaKINu

KJ'IE[CCI/I(bI/IKaI_[I/IH XHUMHUYCCKUX pCaKI_[I/Iﬁ MO0 pa3JIMYHbIM IIPU3HAKaAM: I10 YUCITY U



5.2

COCTaBy Y4YaCTBYIOIMX B PEAKIMU BELIECTB, MO TemIoBoMy 3¢ dekry, Mo
U3MEHEHUIO CTEIICHEH OKHUCIICHUS] XUMUUYECKUX 3JIEMEHTOB
TennoBoil 3¢ hexT XUMHUYECKON peakIuy, TEPMOXHUMUYECKHE YpaBHEHUS. DK30-

N DOHAOTCPMHUYCCKUEC PCAKIIUH. TepMOXI/IMI/I‘IGCKI/IC YpaBHCHUA
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OKUCINUTEIBHOBOCCTAHOBUTEbHbIE peakui. OKHUCIUTENN U BOCCTAHOBUTEIH.
Ilpomeccsl ~ OKHCIEHHUS U BOCCTAQHOBJIEHMS.  OJEKTPOHHBIA  OanaHc

OKHCJIUTEIFHOBOCCTAHOBUTEIILHOM pC€aKiuu

5.4

5.5

Teopus anekTpoauTudeckoi nucconuanuu. KaTuoHsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOJIUThI. CUIIbHBIC U ca0ble ANEKTPOIUThI. CTEeNneHb TUCCOLAIIUN
Peaknn moHHOTO OOMEHA. YCIOBHSI MPOTEKAaHUS peaKklUuid HOHHOTO OOMeHa,

MOJIHBIE U COKPALIEHHBIC HOHHBIE YPaBHEHUS peaKuil

6.1

6.2

6.3

6.4

6.5

XHUMHA ¥ OKpYXKarolas cpena

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeka. besomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopuu U OBITY.

HepBas[ ImoMoumpb IMpru XUMHYCCKUX OKOI'aX U OTPABJIICHUAX

XUMHYECKOE  3arps3HEHUE OKPYKAIIIeH cpenbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3[yXa U BOJOEMOB), CIHOCOOBI €ro MPEIOTBpPAILICHUS
[Ipenenbnas pomyctumas konmeHTpauust BemiectB (IIJK). Pomp xumuu B
pEIIEHUH DKOJIOTUYECKUX MpoOieM. YCHIEHHE MapHUKOBOTO 3(deKTa,

pa3pylLieHue 030HOBOTO CJIOSI

[Ipumenenue cepswi, azora, docdhopa, yriepona, KpeMHHS U UX COCIUHEHHH B
OBITYy, MENWIIMHE, TMPOMBIIIIEHHOCTH M CEIbCKOM Xo3siicTBe. [IpumeHeHue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeAuHEHUH. [ToHsITHE 0 KOppO3UK METANIIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[IpupoaHble HCTOYHUKK YIJIEBOAOPOAOB (Yroib, HPUPOJIHBIM Ta3, HEPTH),
MIPOJIYKTHI UX nepepaboTku (OEH3HH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH
[lepBoHayanbHble TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEJUHEHMSIX
yrieposaa (MeTaH, 9TaH, STHJICH, alleTUJIeH, 3TaHOI, TIUIEPUH, YKCYCHAs KHCIIOTA).
[TonsiTHE O OMOTOrMYECKH BaXKHBIX BEILLIECTBAX: JKUpaX, O€NKax, yriaeBojax — U ux

PO B )KU3HU YCIIOBCKA

PacuéTnr:

7.1

1o (bopMynaM XUMHYECKHX COCIUHEHUI

7.2

Macchl (MaccoBO) IO PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

Mo XUMHUYCCKUM YPABHCHUAM



