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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma Mo XUMHMM Ha YPOBHE OCHOBHOrO o00I1ero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS OCHOBHOMU
00p a30BaTENBHOM TP OTpaMMBbl OCHOBHOTO 00111€ero 00pa3oBaHusl, Ip €1CTaBIECHHbIX
B ®I'OC OO0, a Takxke Ha OCHOBE (pesiep aabHOM p aboueid MPOorpaMMbl BOCITUTAHUS
U C Yyd€TOM KOHIIENIMM TIPENoJIaBaHus y4eOHOTOo NpeaMera «XUMHsS» B
00pazoBarelbHbIX Op raHu3anusx Poccuiickoit denep aruu.

[Iporpamma mo xumuu Aa€T NpeJCTaBIEHUE O IeNsAX, OOIIel cTpaTteruu
0o0ydeHHs, BOCIUTAHUS W Pa3BUTHSI OOyUYarONMXCA CPEACTBAMH Yy4eOHOTO
npelMeTa,  YCTaHaBJIMBAaeT  00fA3aTENIbHOE  MPEAMETHOE  COJEp KaHME,
npelycMaTpUBaeT pPacHpeiesieHue €ro Mo KiaccaM U CTPYKTYpPUpPOBAaHHUE IO
pazzenaM M TeMaM NOpOrpaMMmbl MO XUMHUHU, OMpPENeNsieT KOJIWYECTBEHHBIE U
KaueCTBEHHBIC Xap aKTePUCTUKH COJIep KaHMS, P EKOMEHTyEMYIO
MOCIIEIOBATEIBHOCTh M3YYEHUS XHMHH C Y4€TOM MEXKIPEIMETHBIX H
BHYTPHUNPEIMETHBIX CBSI3€M, JIOTHKM y4eOHOro TpoIlecca, BO3PaCTHBIX
0COOEHHOCTEH OOydJaromuUXcs, OIpPEaeasieT BO3MOXKHOCTH TpeaMera Uit
peanu3anuy TpeOOBaHUN K pe3yibTaTaM OCBOCHHMS OCHOBHOW 0Opa30BaTeIILHOM
MIpOTpaMMBbl Ha yPOBHE OCHOBHOTO 0011er0 00pa3oBaHus, a Takke TP eOOBaHMUM K
pe3ysibTaTaM 00ydeHHS XMMUHU Ha YP OBHE 11eJIeH M3yUeHHUS TP €AMeTa M OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHOM JEATEIBHOCTH OOYYaroIerocs o OCBOCHUIO
y4e0HOT0 COIepIKaHMSI.

3HAHWE XUMHUU CIIY)XKUT OCHOBOWM [Jisi (OPMHUPOBAHUS MHUP OBO33PEHUSI
00y4Yaromierocsi, €ro mnpeACTaBICHUN 0 MaTepMaIbHOM €UHCTBE MUpPa, BaXKHYIO
posib urparoT GopMHUPYyEMble XUMHUEH TPEICTABICHUS O B3aMMOIPEBPAIICHUIX
SHEPTUU U 00 HPBOJIIOIMU BEUIECTB B MPHUPOJIE, O MyTAX peEHIeHUs ri1o0aIbHbIX
npo0JieM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, SHEP TE€TUUYECKOM,
MUIIEBOM U KOJIOTUYECKOM O€30MacHOCTH, TP 001eM 3paBOOXPAHCHHUS.

N3yueHne xumMuu:

CHOCOOCTBYET peaju3alid BO3MOXHOCTEH JJIi  CaMOpPa3BUTHUS U
¢dbopMHUpOBaHUS KyIbTYPBl TMYHOCTH, €€ 001I1el 1 (PyHKITHOHATBHOMN I'P aMOTHOCTY,

BHOCHUT BKJIaJ B ()OPMHPOBAHKE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00ydJarommxcs, HaBBIKOB WX CAaMOCTOSTEIbHOM Y4YEeOHOW JesSTEIhHOCTH,
AKCIEPUMEHTATIBHBIX W HCCIEAOBATEIbCKUX yMEHUH, HEOOXOIWMBIX KaK B
MMOBCEIHEBHOM )KU3HU, TaK U B TP 0(DeCCHOHAITBHOU e TEHLHOCTH;

3HAKOMHT CO CHEeUM(UKOM HAYyYHOTO MBIIIJIECHUS, 3aKIaJAbIBAET OCHOBBI
[IEIIOCTHOTO B3TJIsIIa HA €IUHCTBO TIP UPO/IBI M UEITOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (hOp MUPOBAHUH €CTECTBEHHO-HAYYHOM I'P aMOTHOCTH 00y JaIOIIUXCS;



crocoOcTByeT (POpMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPHUP OJI€, K YEINOBEKY, BHOCUT CBOM BKJIaJl B DKOJIOTHUECKOE
00p azoBaHKEe 00YYAIOIIUXCSI.

JlaHHBIC HAIpaBICHUS B OOYYCHHH XMUMHUH O00ECIIeUHNBAIOTCS CIICIU(PUKON
colep)kaHusi y4yeOHOTO TmTpeAMeTa, KOTOPBIA ABISETCS  MeAarorH4ecKd
aJlanTUp OBaHHBIM OTpa)keHHeM 0a30BOI HAYKH XUMUU Ha OTIPEIEeTIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHus Op UEHTUPOBAH Ha
OCBOECHHME OO0YYaIOIIMMHUCS CUCTEMbl TEpBOHAYATBHBIX MOHATHA XUMHH, OCHOB
HEOPTAHWYECKOW XHUMHU W HEKOTOPBIX OTIAEIBHBIX 3HAYUMBIX MOHSITHUN
OpPTaHUYECKOU XUMUHU.

Ctpykrypa coaeprkaHus IpOrpamMMbl 0 XUMUU cHOpMHUPOBAHA HA OCHOBE
CUCTEMHOTO Mojaxojaa K €€ uzydeHuro. CoaeprKaHue CKIaabIBA€TCA U3 CUCTEMBI
MOHSATUN O XUMUYECKOM 3JIEMEHTE U BELIECTBE M CUCTEMbI MOHATUIA O X UMWY ECKOM
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYPHO OpPTAHHU30BaHbl IO TP UHLUITY
MOCIEA0BATENIBHOTO PA3BUTHUS 3HAHUA HA OCHOBE TEOP ETUYECKUX TP €1CTABIICHUN
Pa3HOr0 yp OBHSL:

— a@TOMHO-MOJIEKYJIIPHOT O Y4EHHS KAK OCHOBBI BCETO €CTECTBO3HAHMS

— Ilepuoanueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA X UMUM;

— YUEHUS O CTPOCHUU ATOMa U XUMUYECKOH CBSI3H;

— TpeACTaBIeHUH 00 DJIEKTPOJUTUYECKON [HMCCOLMAIMM BEIECTB B
pacTBopax.

Teopernueckre 3HaHUSI PAaCCMATPUBAIOTCS HAa OCHOBE AMIIMP UYECKU
MOJTyYEHHBIX  OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OTHOTO
YPOBHS K IP yTOMY, BBITIOJTHSIA (PYHKITMH OOBSICHEHUS U TIP OTHO3UPOBAHMSI CBOCTB,
CTp O€HHUA U BO3MOXHOCTEHN NP aKTUYECKOTO P UMEHEHUS U TIOJTy YEHUS U3y YaEMbIX
BEILIECTB.

OcBoeHue mporpaMMbl MO XUMHUU CIOCOOCTBYeT  (HOPMHPOBAHHUIO
IIP €ACTABJIEHUS O XMMUYECKOM COCTABIISAIOLIEN HAYYHOU Kap TUHBI MUPA B JIOTHUKE
€€ CHCTEMHOM TP Mp O/1bl, IEHHOCTHOT'O OTHOILIEHUS K HAY YHOMY 3HAHUIO U METO/IaM
NO3HaHUS B HayKe. M3ydyeHue XUMHM NP OUCXOAUT C NPHUBJICUEHUEM 3HAHUN U3
paHee W3y4YEeHHBIX YUeOHBIX MpeameroB: « Okp yxaromuit Mup», «buonorus. 5-7
KJ1accb» U «Pu3uka. 7 Kiacey.

[Ipy wu3ydyeHHMH XHUMHUHU TPOUCXOAUT (POpMUpPOBaHME 3HAHUM OCHOB
XUMUYECKON HayKu KaK 00JacTh COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPaKTHUECKOM
JEATEIbHOCTH YEJI0BEKA U KAK OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3a1a4a
y4eOHOro npeamMeTa COCTOUT B (pOp MUPOBAHUM CUCTEMbBI XMMUUYECKUX 3HAHUNA —
Ba)KHEHUIIUX (PaKTOB, IOHATUN, 3aKOHOB U TEOP ETUUECKUX MOJT0KEHHIMA, 1OCTY THBIX
0000111eHNII MUPOBO33PEHYECKOT0 XapaKkTepa, s3blka HaAyKd, B NPHUOOLICHUU K



Hay4HBIM METO/1aM MO3HAHUS NP U U3YUYEHUH BEUIECTB U XMMHUYECKUX peaKlui, B
(opMUpPOBaHUM U P a3BUTUH MO3HABATEIBHBIX YMEHUN U UX P UMEHEHUH B y4eOHO-
MO3HABATENbHOM U yueOHO-UCCIEN0BATENbCKOM AeITeTbHOCTH, OCBOSHUH T aBUIT
6e30macHOro 0OpareHus ¢ BEIECTBAMH B TTOBCETHEBHOM KU3HU.

[Ipu u3yvyeHnn XMMUHM Ha YpOBHE OCHOBHOI'O 00111ero 00pa30BaHUs Ba)KHOE
3Ha4eHue Np HoOp ey TaKue LEH, KakK:

— (dopMHpOBaHNE WHTEIJICKTYaIbHO PAa3BUTOW JWYHOCTH, TOTOBOM K
caM000pa3oBaHMI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IMPHHSATHIO P eIICHUN,
CIIOCOOHOM aJaNITUPOBATHCS K OBICTP O MEHSIOIITUMCS Y CTTOBUSIM KU3HU;

—  HampamlIeHHOCTh OOyYeHHWss Ha CHUCTEMAaTHYEeCKOe IMPHOOIICHHE
oOyJarmuxcs K CaMOCTOSTEIHHOW TMO3HABATEIILHOW JESTENBHOCTH, HAyYHBIM
METOJIaM TMO3HaHHS, (OPMUPYIONIUM MOTHUBAIIMIO U Pa3BUTUE CIIOCOOHOCTEH K
XUMHUH;

— obecrneueHue yciuoBUi, ClIOCOOCTBYIOIIUX NP MOOPETEHHUIO 00y YarOIMMUCS
OTbITa Pa3HOOOPa3HOW AESITEILHOCTH, MO3HAHUS W CaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KITIOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUCHUE IS
Pa3MYHBIX BUJOB ACSITEILHOCTH;

— (¢opmupoBaHue oO0uiell (YHKIMOHAJIBHOM M  €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM YHCI€ YMEHUH OOBSICHATH U OICHUBATH SIBJICHUS
OKp Y Karolllero MUpa, UCMOJb3ysl 3HAHUA U OTBIT, MOJYYEHHbIE MPHU WU3YUYEHUH
XUMUH, TP UMEHSTh UX MP U P €LLIEHUH TP 00JIEM B TOBCETHEBHOM )KU3HU U TP Y JOBOM
AeSITeTbHOCTH;

— (QopmupoBanue y oOyyaromuUXcsd T'yMaHUCTUYECKHX OTHOILIECHUM,
NOHUMAHMSI LIEHHOCTH XHWMHUYECKMX 3HAHUN IS BBIPAOOTKH SKOJIOTHYECKH
1esnecoo0pasHoro MoBeAeHUs] B OBITY M TPYAOBOM MAESATEIBHOCTH B IEJSX
COXPaHEHHUs CBOET0 3/J0POBbsSI M OKP Y KaroUIeH Mp UPOAHOM Cp eJIbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS OOIICUETOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mp OISl U HAP aBJICHHOCTH JTaThHEHIIEro
00y4eHusl.

OO611ee 4rcI0 9acoB, OTBEAEHHBIX JIJISI U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
ob1iero oopazoBanusi, cocraBiusier 136 yacos: B 8 kinacce — 68 yacoB (2 yaca B
Hezento), B 9 kinacce — 68 yacoB (2 yaca B HENIENIO).



COJAEP)KXAHME OB YUEHUA

8 KIIACC

IlepBoHaYa/IbHBIE XUMHYECKHE TOHATHS

[Ipeamer xumun. Ponp XumMun B )KU3HH 4enoBeKa. XMMHs B CUCTEME HAYK.
Tena u BemectBa. Du3znueckue CBONCTBA BEMIECTB. ATPEraTHOE COCTOSHUE
BeniecTB. [loHATHE O MeTOMaxX MO3HAHUA B XUMUU. UUCTBIE BEIIECTBA U CMECH.
Cnoco0bl pa3neneHus cMeceil.

ATOMBI M MOJEKYJIbl. XUMUYECKAE 3JIEMEHTBl. CUMBOJIBI XHMHYECKUX
anemMeHTOB. [IpocTeie u cnoxkHbIe BemecTBa. ATOMHO-MOJIEKYJIPHOE yYEHUE.

Xumuyeckas popMyia. BareHTHOCTh aTOMOB XMMHUECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHASI aTOMHAsl Macca. OTHOCUTENbHAs
MOJIEKyJIsipHasi Macca. MaccoBasi 011 XUMUYECKOT0 3JIEMEHTA B COEIMHEHHUU.

KonunuectBo BemectBa. Mouib. MonspHas macca. B3anmMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHMII BemiectBa. Pacuérel mo Qopmynam
XMMHYECKUX COECTUHEHUN.

DOU3NYECKUE U XUMUYECKUE SIBICHUS. XUMHUYECKasl p€aKIUA U €€ P M3HAKU.
3aKOH COXpaHEHUs Macchl BEIIECTB. XHUMHUUYeCKHWe ypaBHeHus. Kiaccudukaims
XUMUYECKUX P €aKIMH (COeTUHEHUS, P a3JI0KEeHHUs, 3aMEIIEHUs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHUMHUYECKOM MOCY 101, MpaBuiiaMu paboThl B 1abOpaTtopuu u
npuéMamu oOpaIieHus ¢ 1abopaTOPHBIM 0OOPYIOBAaHUEM, H3YUEHHUE U OIKCAHUE
(¢u3nuecKux CBOMCTB 00pa3loB HEOPTAaHWYECKUX BEIIECTB, HaOJIIOJCHUE
¢u3nueckux (TUIaBlIE€HUE BOCKA, TassHUE JIbJla, pacCTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJIEHCAIMS BOJbl) U XUMUYECKUX (TOpEHHE CBEYH, MpOKaJIHBAHUE
MEIHOM P OBOJIOKH, B3aUMOICHCTBHUE MeNa C KUCIIOTOMN) sIBIEHUH, HaOJI0ICHHUE U
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XMMUYECKUX peakiuil (pa3jioKeHue caxapa,
B3aUMO/JICUCTBUE CEPHON KUCIIOTHI C XJOPHUIOM Oapus, pa3yioKeHUE TUAP OKCHIA
menu (II) mpu HarpeBaHuu, B3aUMOIEUCTBUE kKene3a ¢ pactBopoM conu meau (1),
U3Yy4YEHHE COCOO0OB pa3JelieHUs] CMECEl: C MOMOILbI0 MarHuTa, (PUIbTP OBAHME,
BbITIap UBAHUE, JUCTUILIALINS, XpoMaTorpadusi, Ip OBEACHUE OYMUCTKUA MTOBAPEHHON
COJIM, HaOJIOACHHME W  OIMCAaHUE PE3YJbTaTOB INPOBEICHUS  OMbITA,
WUTIOCTPUPYIOIIEr0 3aKOH COXPAaHEHMs MAacChl, CO3JaHUE MOJIEIEH MOJEKYJ
(I1ap 0CTepKHEBBIX ).

BaxHeiilmme npeacraBuTe/ i HEOPraHMYECKUX BelleCTB

Bo3ayx — cMech razos. CoctaB Bo3ayxa. Kucnopom — 3jieMeHT U MpocToe
BemecTBo. HaxoskneHue kucinopoja B Tpupojae, Pu3ndeckue M XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Okcunpl. [Ipumenenne kucimopoma. CrocoObl
MOJIy4YeHUs] KHUCIOpoAa B JabopaTopuu W mOpoMbIIuieHHocTH. KpyroBopor
KHUCI0po/a B pupoie. O30H — anaoTponHas Moau(UKALK KUCIOPOo/a.



TennoBoii 3dexkT XUMHUECKON peaKInu, TepMOXUMHUYECKUE ypPaBHEHUS,
9K30- U DJHAOTEPMHUUYECKUE PEAKUMU. TOIIMBO: yroib M METaH. 3arpsi3HEHUE
BO3/yXa, yCUJIEHHE Map HUKOBOTO A deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon —aneMeHT u ip octoe BelectBo. HaxoxaeHue Bogopoaa B p UPOJIE,
du3nuecKre 1 XUMUYECKUE CBOMCTBA, P UMEHEHHE, CIIOCOOBI TToTydeHust. Kucnotst
Y COJIN.

MossipHbIii 005EM Ta30B. Pacd&rsl 10 XUMHUYECKUM Y aBHEHHUSIM.

Odusnyeckue CcBoMcTBa BOABI. Boma kak pacrtBoputenb. PacTtBopbl
HacellieHHble 1 HEHACBIIIEHHBIE PACTBOPBL. PacTBOPUMOCTh BELIECTB B BOJE.
MaccoBas 10151 BelecTBa B pactBope. XMMHUECKHUE CBOMCTBA BOIbl. OCHOBAHUS.
Pousib pacTBOpoOB B IpUPOJIE U B KU3HU YeNOBeKa. KpyroBopoT BOJIbI B TP UPOJIE.
3arp siI3HEHHE P UPOIHBIX BOI. OXpaHa M 0UMCTKA IP UP OJTHBIX BOJ.

Knaccudpukauus neopranuueckux coeauHeHuit. Okcuapl. Knaccudukarms
OKCHIOB: cojeoOpasyronue (OCHOBHBIE, KHUCIOTHbIE, aM@OTepHbIE) U
HecosieoOpazytomme. Homenknatypa okcugoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUAOB. [l0srydyeHue okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHUWI: WIENOYM U HEPACTBOPHMBIC
ocHoBaHuA. Homenknartypa ocHoBaHMN. PU3NUECKUE U XUMHUYECKHE CBOWCTBA
ocHoBaHui. [lonyuyeHne ocHOBaHUN.

Kucnotsl. Knaccudukanus kucnor. Homenkinatypa kucnot. @usnyeckue u
XMMHMYECKHE CBOMCTBAa KHCIOT. Psanx axrmBHoctm MeraiuioB H. H. bekerosa.
[Tonydenue Kucnor.

Conu. Homenknarypa coneil. @®u3n4eckue U1 XMMHUYECKHE CBOMCTBA COJICH.
[Tonyuenue cosen.

I'enernueckas CBA3b MEXY KiIacCaMH HEOP TAHUYECKUX COCTMHEHHI.

Xumuueckuit IKcnepumenm:

Ka4ECTBEHHOE O €JIEJICHUE COJIEP KaHUS KUCIOPOJa B BO3yXE, IOy YEHHE,
coOupaHue, pacrno3HaBaHWE W M3YYEHUE CBOWCTB KHUCIOpOJa, HaOJI0JEHUE
B3aUMOJEHUCTBUS BEHIECTB C KUCIOPOJOM M YCIOBHS BO3HUKHOBEHHUS U
p €Kp allleHust ropeHus (1mokapa), 03HaKOMJICHHE C 00pa3IiaMu OKCHUJIOB U OTIHCAHKE
UX CBOWCTB, IMOJy4Y€HHE, cOOMpaHHe, paclo3HaBaHHME€ U HM3YUYEHUE CBOWCTB
BOJ0pOJa (rop eHue), B3auMoiericTBre Boiopoaa ¢ okcugom meau (I1) (Bo3amoxHO
MCIOJIb30BaHUE BUIEOMATEPUAIOB ), Ha0JII0AeHHE 00p a31[0B BEILIECTB KOJIUYECTBOM
1 ™mousb, ucclienoBaHUE OCOOEHHOCTEH pacTBOPEHHS BELIECTB C pPa3JIUYHOU
P aCTBOPUMOCTBIO, IIP UTOTOBJICHUE PACTBOPOB C OIIP EAEITIEHHOW MAaCCOBOM J10JIEH
pacTBOPEHHOIO BEUIECTBA, B3aUMOJEHCTBHE BOJbI C MeTajjamMHu (HaTpUEM H
KaJblMeM) (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPHUATIOB), HCCIIEIOBAHUE
00p a3110B HEOPTaHUY €CKUX BEUIECTB P a3 IMYHBIX KI1ACCOB, HAOII0ACHUE U3MEHEHHS
OKp aCKH UHAUKAaTOPOB B PaCTBOpaxX KUCIOT U IIEJI0YEH, U3y YCHHUE B3AaUMOICUCTBUS



okcuzaa Meau (II) ¢ pacTBOpoM cepHOU KUCIOTHI, KUCIOT C METAJIAMU, P €aKLMIA
HEWUTp aJIN3aIUK, MMOJIYYEHUE HEPACTBOPUMBIX OCHOBAHWMW, BBITECHEHHE OJIHOTO
MeTaJlia Ip yTUM U3 PacTBOpa COJIH, P EIICHHUE DKCIIEP UMEHTAIbHBIX 3a4a4 110 TEME
«Baxuelme Ki1accbl HEOPp TAHUYECKUX COCUHEHUID .

Hepuonuuecknii 3akoH u Ilepuoauyeckasi cucreMa XHMHYECKHUX
jiemeHToB JI. U. MenneneeBa. CrpoeHne aToMoB. XHMHYECKasi CBA3b.
OKHCIAUTETBHO-BOCCTAHOBHUTEIbHbBIE PeaKINH

[lepBbie MOMBITKU KiIacCU(UKAIIMM XUMUYECKUX 3JIeMEHTOB. [loHsATHe O
IpyINIax CXOJHBIX JJIEMEHTOB (IIETOYHBIE M MIEJIOYHO3EMEIbHbIE METaJUIbI,
rajoreHbl, HHEp THbIE ra3bl). DJIEMEHThI, KOTOpble 00pa3zytoT aM(OTEpHBIE OKCHIIBI
Y THUJP OKCUJIBI.

[Tepunonnyeckuii 3axoH. [Iep noauyeckas cuctema XUMUYECKUX dJIEMEHTOB /1.
N. MengeneeBa. Kop orkonepuoHas v jauHHonieproaHas popmel [epuoanyeckoit
cucreMbl xumuueckux sneMmeHToB JI. M. MenpneneeBa. Ilepuoabsl v TpyImbL
PU3NYECKUI CMBICIT TIOP IAKOBOIO HOMEpa, HOMEP OB IIEP MO A U T'P YIIIIBI 3JIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX sep. M30Tonsl. Dnekrponbl. CTpoeHue
ANEKTPOHHBIX 000JI0YeK aTOMOB TMepBbIX 20 XHUMHYECKHX DJIEMEHTOB
[Tepuonnueckon cucremsl J[. M. MenneneeBa. XapaKTepHUCTUKA XUMHYECKOIO
AJIEMEHTA MO €ro noJjioxeHuro B [lep nonnueckoni cucreme /. . Menpaeneesa.

3aKOHOMEPHOCTU HM3MEHEHUs pPajJuyca aTOMOB XUMHYECKHX DJIEMEHTOB,
METAJUINYECKUX U HEMETAJIJIMYECKUX CBOMCTB MO TP YIIIaM U IEP U0 1aM.

3nauenue [lepuoauueckoro 3akoHa u [lep nogn4YecKoi CHCTEMbBl X UMHYECKHX
3JIEMEHTOB JJId pa3BUTUS Hayku W npaktuku. JI. Y. MenneneeB — y4€HbIM U
r'paKIaHUH.

Xumuyeckasi cBsi3b. KoBasieHTHast (mojsipHass W HENOJSPHAs) CBS3b.
DJIEKTP OOTPULATENIBHOCTh X UMUYECKUX JIEMEHTOB. IOHHAS CBAI3b.

Crenenb  okucieHusi.  OKHCIUTENbHO-BOCCTAHOBUTENbHBIE P ECaKIIWM.
IIp ouecchl OKUCIEHUS ¥ BOCCTAaHOBIIEHHS. OKUCIUTENN U BOCCTAHOBHUTEH.

Xumuyeckuit IKCnepumenm:

M3ydeHue OOpPa3loB BEIIECTB METAJJIOB U HEMETAJJIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LIMHKA C PacTBOpaMU KUCIOT M LIEI0YEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX P E€AKLMA
(rop eHue, p €aKI1K P a3I0KEeHUs, COCIUHEHHUS ).

Mescnpeomemmuie céasu

Peanuzanmst MeXIpeaMETHbIX CBA3€M NPU W3YYEHUM XHMHM B 8 Kiacce
OCYILIECTBJISIETCS 4YEpe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX
MOHSITUMN, TAK U MOHSATHM, SIBISIOIINXCS CACTEMHBIMH JIJISI OTJEIBbHBIX P €IMETOB
€CTECTBEHHO-HAaY4YHOTO LIUKJIA.



OOuue ecTeCTBEHHO-HAYYHbIE TIOHIATHUS: Hay4YHbIN (DAKT, TULIOTE3a, TEOPHU,
3aKOH, AaHalu3, CHHTE3, Kilaccu(pUKalus, TMepUuoJUIHOCTb, HAOIIOJCHME,
AKCIEP UMEHT, MOJEITUPOBAHUE, U3MEPEHHE, MOJIEIb, ABICHUE.

Puszuka: MaTep usl, AaTOM, JIEKTPOH, TPOTOH, HEUTP OH, HOH, HY KIIU]T, ©U30TOIIbI,
PaANOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPHUUECKUI 3apsiji, BEIIEeCTBO, TeI0, O0OBEM,
arperaTHOe COCTOSIHME BEIECTBa, TIa3, (PU3MUECKUe BEIWYMUHBI, €IUHUIIBI
M3MEp €HUs1, KOCMOC, ITAHETHI, 3BE€3/1b1, COTHIIE.

buonorus: porocunres, npixanue, buocdepa.

I'eorpadusi: atmocdepa, rugpochepa, MUHEp alibl, TOPHBIE TOPO/IbI, TOJIE3HBIE
MCKOIIaeMbIE, TOIJIUBO, BOJHBIE P ECYPCHI.

9 KUIACC

BemecTtBo M XuMu4ecKas peaKius

[Tepunonnyeckuii 3axoH. [Iep noauyeckas cuctema XUMUYECKHUX dJIEMEHTOB 1.
N. MenneneeBa. CtpoeHne aTtoMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUU CBOWCTB
XUMUYECKUX 3JIEMEHTOB IEP BBIX TP €X MEP UO/I0B, KAJIHS, KIS U X COETUHEHUIM
B COOTBETCTBMM C TIOJOXKEHUEM IIIEMEHTOB B Ilepmoamyeckoil cucreme H
CTp O€HUEM UX ATOMOB.

Crpoenue BemiecTBa: BUABI XMMHUYECKOW CBSI3U. THIBI KpHUCTAIINYECKUX
pELETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPHUCTAIUIMYECKOM PEIIETKU U
BH1a XUMHUYECKOM CBA3H.

Knaccudukauus 1 HOMEHKIIaTypa HEOPTaHUYECKHUX BEIIECTB. XMMUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIMXCS K pas3iMyHbIM KjlaccaM HEOpTaHWYECKUX
COEIMHEHUH, FTEHETUYECKasl CBA3b HEOP TAHUYECKHUX BEILIECTB.

Knaccugukanys xuMuaeckux p aKuui o pa3JIM4yHbIM IPp U3HAKaM (II0 YUCITY
U COCTaBy Yy4YacTBYIOIIMX B PEAaKIUH BEIIECTB, MO TEIIoBOMYy 3(¢eKTy, Mo
M3MEHEHHIO CTENEeHEN OKUCIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 00pPaTUMOCTH, 10
Y4acCTHIO KaTajau3zaTopa). DK30- U SHAOTEP MUUECKHUE P €aKIIUH, TEP MOXUMUYECKHE
ypaBHEHHUS.

[Tonatue o ckopoctu xummuuecko peakiuu. [lonstue o0 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [[oHsITHe 0 TOMOTeHHBIX U TeTep OTE€HHBIX
peakuusax. [lonsatue o karanuse. [losTre 0 XumMruueckoM paBHOBeCHH. DAKTOPHI,
BJIMSIOIINE HA CKOPOCTh XMMHUYECKOM pEAKIMU M TOJIOKEHHE XUMHUYECKOIOo
paBHOBECHSL.

OKHUCITUTENHHO-BOCCTAHOBUTEILHBIE  PEAKIIMU, DJEKTPOHHBIM  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOW  peakuuu.  CocraBieHune  ypaBHEHWH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUMH €  MCIOJB30BAHHEM METONA
AIIEKTP OHHOTO OajaHca.



Teopus HIEKTP OMTUTUIECKON TUCCOLMALUUN. DIIEKTP OJTUTHI U HEATIEKTP OJIUTHL.
Katuonbl, aHnonsl. MexaHu3M AUCCOIMALIMA BEUIECTB C Pa3iMYHbIMU BUIAMU
XUMU4eckoi cBsi3u. Ctenens aucconmanuu. CHUIIbHBIE U cT1a0ble 2JIEKTP OJTUTHI.

Peaknum norHOTO OOMEHA. Y CIOBHSI P OTEKAHUS P €aKIIUii HOHHOTO 0OMEHa,
MOJIHBIE M COKpallEéHHbIE WOHHBIE ypaBHEHUs peakinuil. CBOWCTBA KHUCIOT,
OCHOBaHUH M COJIECH B CBETE TP €CTABICHUN 00 AIEKTP OJTUTHICCKOM TUCCOITHATIH.
KauecTtBeHHble p eakmy Ha HOHBIL. [IoHSTHE O THAP ONIM3E COMEN.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJEISAMHU KPHUCTAIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEI[ECTB — METAJUIOB W HEMETaJNIoB (TpaduTa W anmasa), CIOKHBIX BEIECTB
(XJopuaa HaTPHsl ), UCCIIENOBAHUE 3aBUCUMOCTH CKOP OCTH X UMUYECKOH p €aKIIUH OT
BO3JICHCTBUS  pa3jMuHbIX (AKTOPOB, UCCIEIOBAHUE BIIEKTP OMPOBOIHOCTH
pPacTBOPOB BEILIECTB, IPOIIECCa JUCCOLMAIINN KUCIIOT, Ie04Yel U cosiel (BO3MOXKHO
UCIOJIb30BaHUE BUIEO MATEPHUAJIOB), MPOBEACHUE OIBITOB, WIIIIOCTPHUPYIOLIUX
NpU3HAKKM TNPOTEKaHHUs peaKkuii HOHHOTO oOMeHa (oOpa3oBaHME OcajiKa,
BbIJIEJICHHE Ta3a, 00pa3oBaHHE BOJbI), OMBITOB, HWLIIOCTPHUPYIOMIUX TP UMEPbHI
OKHUCITUTEIbHO-BOCCTAHOBUTENIBHBIX pEAKIUN (TOpEHUE, pEeaKIUU Pa3JioKeHus,
COCIMHEHMS), PAaCIO3HABAHUE HEOPTAHWYECKMX BEHIECTB C  TOMOIIBIO
KA4ECTBEHHBIX P €aKIIMi HA MOHBI, P EIIEHUE SKCIIEP UMEHTAIbHBIX 3a4a4.

HemertaJsibl M UX cOeIMHEHUS

OOmass xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHusi. CTpoeHne u (pU3ndecKkrue CBOMCTBA TP OCTHIX
BELIECTB — raJIOT€HOB. X MMUYECKUE CBOMCTBA HA TP UMEP € XJ10pa (B3auMO/IeCTBIE
C MeTajlslaMHu, HeMETallaMH, lieiaodamu). XJyiopoBojaopod. ColisiHash KUCIOTA,
XUMHAYECKHE CBOWCTBA, IIOJIYYECHHE, TMpHUMEHeHue. JlelictBue xyopa wu
XJIOPOBOJIOPO/Ia HA OP TAHU3M Y€eTIOBEKa. BaykHelIne X 10pHU/Ibl M MX HAX0XKIECHUE B
P Up OAA€.

OOmas xapakrepructuka 31eMeHTOB VIA-rpynmel. OcCOOEHHOCTH CTp OSHUS
aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u (uU3uvecKkrue CBOICTBA
P OCTBIX BEIIECTB — KUCIOPOJIa U Cepbl. AJIIIOTPOITHBIE MOAU(DUKAIIMHN KUCIOPOa
u cepbl. XUMHUUECKHe cBOMCTBa cepbl. CepoBOJOPOI, CTpOeHUE, (PU3UUECKUE U
XAMUYECKHE CBOMCTBA. OKCUIBI CEphI KaK MpEACTaABUTEIN KUCIOTHBIX OKCHIIOB.
CepHas kucnoTa, Gu3ndecKue 1 XMMUIECKre CBOMCTBA (00IIHME KaK TP €ICTaBUTEIIS
KJlacca KUCIOT U cnenuduueckue). XUMUYECKUE PEaKIUH, JexKalue B OCHOBE
P OMBIIIJIEHHOT'O0 Croco0a MoJIydeHus: cepHO KHUcaoThl. [Ipumenenue cepHoM
KUcA0Thl. CONM CepHOM KHUCIOTHI, KaueCTBEHHash peakius Ha CyJab(aT-HOH.
Haxoxnenue cepbl u €€ COCOMHEHUW B mpupoae. XUMHUYECKOE 3arpsi3HEHHE
OKpYyXalolel cpenbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JOXIU, 3arps3HEHUe
BO3JIyXa 1 BOJIOEMOB), CIIOCOOBI €ro Mp €10 TBPAILICHHUSI.



O6mast xapakrepucTuka 371eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHN OKHUCIEHUS. A30T, paclpOCTPaHEHUE B NP UPOJIE,
dusnueckne u XuMuieckue cBoicTea. Kpyrosoporazora B mpup ojie. AMMHAK, €10
du3nyecKre 1 XMMHYECKUE CBONCTBA, MOTyUeHue U p uMeHeHue. CoJi aMMOHWS,
ux (pu3nuecKue U XMMHYECKUe CBOICTBa, Mp uMeHeHue. KauecTBeHHas p eakuys Ha
MOHBI aMMOHUS. A30THAsl KUCIOTa, €€ MoTydyeHue, GU3nYecKrue U XUMHUUECKUe
CBOMCTBa (0OIIME KaKk TWPEACTaBUTENS Kilacca KHCIOT U crneuuduyeckue).
Hcnonp30BaHre HUTPATOB M COJIEH aMMOHHUS B KA4ECTBE MUHED aJTbHBIX Y 100D CHHIA.
XUMHYECKOE 3arp I3HEHUE OKPYKAIOIIEH Cpelbl COSIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOJOEMOB). Docdop, amIOTpOMNHbIE
moaudukamu pocdopa, puznueckue 1 xuMmuueckue cpoiicrea. Oxeua pocdopa
(V) u dochopnas kucnora, Gpu3nyeckue M XUMHUYECKHE CBOMCTBA, IMOJYYCHUE.
Hcnonp3oBanue pocdaToB B KauecTBE MUHED AJIBHBIX Y100pEHUH.

O6uiast xapakrepuctuka 3neMeHToB [VA-rpynmbl. OcOOEHHOCTH CTpOeHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. YTIIEpO/1, aJU1I0TPOIHbIE MOAU(UKALIHY,
pacnpocTpaHeHHue B Ip Upoje, PU3NYECKUe U XUMUYECKUE CBOMCTBA. AICOP OLs.
Kpyrosopor yrinepona B mnpupoxe. Oxcunbl yriepoga, ux (Qu3nMdeckue Hu
XUMHUYECKUE CBOWCTBA, JEWCTBHME HAa JKUBBIE OPTaHU3MbI, IOJIydYE€HHE W
p UMEHEeHHe. DKOJIOTUYECKHe P 00JIeMbl, CBsI3aHHbIE C OKcuaoM yriepoaa (IV),
TUNoTe3a I100aIbHOrO MOTEIUIEHU KIHMMaTa, HapHUKOBBIN 3QQeKT. YrosapHas
KUCIIOTa M €€ COoNu, MX (PU3MYecKue U XUMHUUYECKHE CBOMCTBA, MOJIyYEHHUE U
npuMmeHenue. KaudecTBeHHass peakuus Ha KapOoOHAT-MOHBL. Vcmonap3oBaHue
Kap OOHATOB B OBITY, METULIMHE, TIP OMBIIIJICHHOCTH U CEJTbCKOM X03sIICTBE.

[TepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COETMHEHHSIX
yriepoza (MeTaH, 3TaH, TUIEeH, alleTUIEeH, 3TaHOJI, TTULEP MH, YKCYCHAs KUCIIOTA).
[IpuponHble HUCTOYHUKU YIIEBOAOPOAOB (Yrojib, MNPHUPOJAHBIA Tra3, HEPTh),
MPOAYKTHl UX mepepaboTku (O0E€H3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[TonaTre 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: )KHUP ax, OeIKax, yrieBoJax — U ux
pOJIM B JKU3HM YeENOBEKa. MaTepuaibHOE €IUHCTBO OPTAaHUYECKUX H
HEOPTaHUYECKUX COCTMHECHUM.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOWCTBA, TMOJYy4YEHUE U
npuMmeHnenue. CoeiMHeHNs Kp eMHUs B p up ozie. OO11He p e1cTaBIeHUs 00 OKCHIE
kpeMuus (IV) u xpemuueBoii kucinote. CUIMKAThI, UX HCIOJb30BaHUE B OBITY, B
IIPp OMBILIEHHOCTU. BajkHeuIne CTpOUTENbHbIE MAaTEP MAJIBL: KEPAMHUKA, CTEKIIO,
uemMeHr, OeroH, kene3o0eToH. I[IpoOnembl 0Oe30maCHOTO  HKCHOJIB30BAHUSA
CTP OMTENIHHBIX MATEP HAJIOB B IOBCEAHEBHOM )KU3HHUL.

Xumuueckuit IKCnepumenm:

n3ydeHue oOpasioB HEOPTraHUUECKUX BEIIECTB, CBOMCTB COJISTHOW KUCIIOTHI,
P OBEJICHHE KAUECTBEHHBIX P EaKIIHMii Ha XJIOPHUI-UOHBI U HAOJIIOICHUE TP U3HAKOB



UX TPOTEKAHUs, OMbITHI, OTpa)karonme (GU3NYECKUEe U XUMUYECKHE CBOMCTBA
rajloTeHOB U UX COEAWHEHUH (BO3MOYKHO HCIIOJb30BAHUE BUAEOMATEP UAJIOB),
03HAKOMJIEHHUE C 00pa3iaMu XJIOPHUI0B (TaJIOTEHUI0B), 03HAKOMJICHHE C 00 a3rnamu
cepbl M €€ COEeIMHEHHUSIMU (BO3MOKHO MCIOJIb30BAHUE BHIEOMATEDP HAJIOB),
HaOJI0IeHKE TP olecca 0OYTIIMBAaHUS caxapa Mo/ JeHCTBIUEM KOHIIEHTP PO BaHHOM
CEpHOM KUCITOTHI, N3y YEeHNE XMMUIECKUX CBOMCTB pa30aBICHHOMN cep HOM KUCIOTHI,
P OBE/ICHNE KAYECTBEHHOM P €aKIMK Ha CyIb(aT-noH U HaOJIIOICHNE TP U3HAKA €&
NP OTEKaHMs, 03HAKOMJIEHHE C (PM3UYECKUMH CBOMCTBaMH a30Ta, pochopa u ux
coeIMHEHUI (BO3MOXHO MCIOJIb30BAHKE BUIEOMATEPHAJIOB), 00pa3iaMH a30THBIX
1 dochopHBIX yI0OpEHHil, MOyuyeHue, coOup aHue, pacrno3HaBaHUE U U3YUCHUE
CBOMCTB aMMHaka, MPOBEICHUE KAYECTBCHHBIX PEaKIMid HAa WOH aMMOHHS H
dochar-noH W H3yUYEHHE TPU3HAKOB UX TMPOTEKAHMS, B3aHWMOJICUCTBUEC
KOHIICHTP UPOBAaHHON a30THOM KHUCIOTHI C MEAbI0 (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), HM3Y4YEHHE MOJElell KpUCTAIIMUECKUX PEUIETOK anaMmasa,
rpaduta, QyiiepeHa, 03HAKOMIIEHHME C MPOLECCOM aJcopOLUU pacTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM IIpOTHUBOTA3a, IMOJYYECHUE,
coOupaHue, paclo3HaBaHUE U U3YUEHUE CBOMCTB YTIJIEKUCIOTO ra3a, Mp OBEJCHUE
Ka4eCTBEHHBIX P eaKIMil Ha Kap 0OHAT U CUJIMKAT-UOHBI U U3y4YEHUE TP U3HAKOB UX
MPOTEKAHUSI, O3HAKOMJICHUE C MPOAYKIMEH CUJIMKATHOW P OMBIIUICHHOCTH,
pEUICHHUE SKCIEP UMEHTAJIBHBIX 3a/lay Mo TeMe «BakHeWllne HeMeTaluibl U KX
COEIMHEHHUS».

MeTajibl M X COCTUHEHU S

OO6mast xapakTepUCTUKAa XUMHUUECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAHUM
UX TnojoxeHus B llepuoanyueckoil cucreMe XHUMHUYECKHUX djieMeHTtoB J[. M.
MeHnaeneeBa u ctpoeHusi atToMoB. CTpOeHHE MEeTaJLI0B. MeTanndeckas CBsi3b U
MeTaJUIMYecKasgs  KpUCTaIMyecKass pemerka.  DJIEKTPOXUMUYECKUA Pl
Hamp soKeHH MeTaioB. @u3ndeckre 1 XMMUYeCKUe CBOMCTBa MeTalaoB. O0mme
cnocoObl monyueHusi MerannoB. [loHSATHE O KOpPO3WHM METAIOB, OCHOBHBIC
CHOCOOBI 3aITUTHI KX OT KOppo3uu. CIiaBel (CTadb, 9yTYH, TIOPATIOMAHNN, OpOH3a)
U X P UMEHEHUE B OBITY U TIP OMBIIIUIEHHOCTH.

[IleouHbIe METAJUIBL: TIOJI0KEHHE B [lepnoanyueckoil cucteMe XUMHYECKHX
anemeHToB JI. 1. MenaeneeBa, CTpOCHUE UX AaTOMOB, HAXOXICHHUE B TP UPOJE.
duznvecKkue 1 XMMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kayusi). OKCHabl 1
TUAPOKCUABI HATpUsi W Kanus. [IpuMeHeHWe WIEeT0YHBIX METAJIOB M UX
COCJIMHEHHUM.

[IlenoyHO3E€MENbHBIE METAJUIBI MArHUii W KaJdbI[MW: TIOJOXKEHHE B
ITeproanyeckoui cucreMe xuMudeckux 3semenToB /. 1. Menaeneesa, ctp oeHue ux
aTOMOB, HAX0XJECHUE B Mp Upoae. PU3NUECKUE U XUMUYECKHE CBOMCTBA MarHus v



KaJbLus. BaxuHeime coequHeHns Kajlblus (OKCUL, THIPOKCU/T, COJH ). KECTKOCTh
BOJIBI M CITOCOOBI €€ yCTp aHEHUS.

AJTIOMUHUN: TI0J10KeHHE B [Iep moguueckoii cucteMe X MMUYeCKUX 3JIEMEHTOB
. . MenneneeBa, cTpoeHrne atoMma, HaxoXJeHue B npupojae. duznueckue u
XAMHAYECKHE CBOMCTBA alfoMUHMS. AM(OTEp HbIE CBOMCTBA OKCH/IA M THJIP OKCHIA
QAJIIOMUHUSL.

Keneso: monmoxenue B [leprnoamyeckor cucreMe XMMUYECKUX 3JIEMEHTOB /1.
. MeHnneneeBa, cTpoeHHE aToMa, HaxoxJaeHue B mpupope. Puznueckue u
XMMHYECKHE CBOMCTBA Kemne3a. OKCUAbI, THIp OKCHIBI M cotin skene3a (1) u sxenesa
(IIT), mx cocraB, CBOMCTBA U MOJTy4YCHHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C OOpaslaMu METaJJIOB W CIUIaBOB, UX (DU3UUYECKUMU
CBOWCTBaMH, M3YUYCHHE PE3yJbTAaTOB KOPPO3UU METAIJIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJEHUCTBUS OKCHJIA
KaJblMsl M HATPUS C BOJOM (BO3MOXXHO HCHOJIb30BAHUE BHUAEOMATEP UAJIOB),
HCCIEI0BAHUE CBOMCTB JKECTKOM BOJbI, IPOIIECCA TOPEHUSA Kelle3a B KUCIOPOJIE
(BO3MOXHO  HCIIOJb30BAaHUE BHJIEOMATEPHUAJIOB), TMPHU3HAKOB IPOTEKAHUSI
Ka4EeCTBEHHBIX P €aKI[Ui HA MOHBI: MArHUSI, KaJIbIIMS, AJTIOMUHUS, IIMHKA, *Kene3a (11)
u kenesza (III), menu (II), HabGaromeHME W OMKMCAHUE MPOIECCOB OKP AIIMBAHUS
IUIAMEHU HMOHAMM HAaTpUs, Kajlusd W KaJblus (BO3MOXHO HCHOJb30BaHUE
BUJICOMATEP UAJIOB ), HCCIIEMOBaHNE aM(POTEPHBIX CBOMCTB THIPOKCH/Ia AJTFOMUHUS U
TUJIp OKCHJIA IIMHKA, P ECUICHUE DKCIIEp UMEHTAIbHBIX 3a/1a4 1o Teme «Baxueiime
METAJJIBI U UX COCTUHECHUS .

XHUMHUS M OKPY KAKOLIAA cpeaa

BemectBa 1 Matepuanbsl B MOBCEAHEBHOW XW3HU 4YelOBEKa. be3zomacHoe
WCIIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakiuil B ObITy. [lepBas moMomp npu
XAMHUYECKHUX 0)KOTaxX U OTP aBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKP YK AIOUIEH cpeanl (MpeaeinbHas A0y CcThUMast
KOHIIEHTp anms Bemects, pajee — [1J1K). Pons Xxumuu B p emeHnn 3K010THIECKUX
npoOJem.

Xumuueckuit IKCnepumenm:

n3ydeHue o0pa3rnoB MaTepHaaoB (CTEKIIO, CIUIaBbl METAJIOB, MOJUMEPHBIC
MaTtepuabl).

Mesricnpeomemmnule cesa3u

Peanuzanus MexnpeaMeTHbIX CBSI3€M MpH M3YYEHUM XUMUU B 9 Kiacce
OCYIIECTBJISIETCS. Yepe3 WHCIOJb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYUYHbIX
MOHSITUMN, TAK U MOHSATHM, SIBISIOIINXCS CACTEMHBIMH JIJISI OTJEIBbHBIX P €IMETOB
€CTECTBEHHO-HAYy4YHOT'0 [IUKJIA.



OO0mue ecTeCTBEHHO-HAyYHBIC TIOHSATHS: HAY4YHBIH (paKT, THIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, Kiaccuukaius, TMepUuoaUIHOCTh, HAOIIOECHUE,
AKCIEPUMEHT, MOJCITUPOBAaHUE, H3MEPEHHE, MOJIeNb, SBICHUE, TapHUKOBBIMI
3¢ (eKT, TEXHOJOTHS, MAaTEPHAJIBL.

dwusurka: MaTep us, aTOM, JIEKTPOH, TIPOTOH, HEUTP OH, NOH, HY KITH]I, ©30TOIIbI,
pPaaNOAaKTUBHOCTh,  MOJIEKyJa,  OJJEKTPWYECKHA  3aps], P OBOJIHHKY,
MOJTYTIPOBOTHUKH, JUAJICKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSTHUE BEIIECTBA, ra3, PacTBOP, PACTBOPUMOCTh, KP UCTAJLITUIECKAST
pemérka, CruiaBbl, (GU3UICCKUE BEITUYHUHBI, CIUHUIBI W3MEp CHUS, KOCMHYECKOS
P OCTPAHCTBO, IUTAHETHI, 3BE3 1161, COTHIIE.

buonorus: dorocunres, avixanume, 6mocdepa, IKOCUCTEMA, MHHED aJIbHBIC
yA00PEHHSI, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIISCTRA.

I'eorpadus: atmocdepa, rugpochepa, MUHEp aJibl, TOPHBIE TOPO/IbI, TOJIE3HBIE
HCKOTIaeMbI€, TOTUTUBO, BOJTHBIE P ECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE p €3yJIbTaThl 0CBOCHUS IPOTrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus
JNOCTUTaOTCSl B X0J€ OOy4YeHHs] XMMHUU B €AMHCTBE y4eOHOW M BOCIUTATEIBHOU
JEATEIbHOCTH B COOTBETCTBUU C TPaAULHUOHHBIMU P OCCUHCKUMU COLIMOKYJIbTYPHBIMH
U JIyXOBHO-HPABCTBEHHBIMU LICHHOCTSIMHU, MPHUHITHIMA B OOIIECTBE IMpaBUIaMU U
HOPMAaMH NOBEAEHUS U CIIOCOOCTBYIOT IPOLIECCAM CAMOTIO3HAHMS, CaMOPa3BUTHS U
COLIMATIN3AIUH 00y YaIOITUXCSl.

JImuHOCTHBIE pE3yJIbTaThI OTpPaXar0T  TOTOBHOCTH oOyuaronmxcs
PYKOBOJICTBOBAThbCSl CHCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPHUEHTALIMNA U P aCIIUpPEHNE
OTIbITA IEATENBbHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) IaTpHOTHYECKOT 0 BOCIIMTAHUSL:

LIEHHOCTHOT'O OTHOIIEHMsI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOP MUECKOMY U
HAy4YHOMY HACJIEAUI0, ITOHUMAaHMS 3HAYEHMS XUMUYECKOM HayKH B IKU3HU
COBpPEMEHHOTO O0IIlecTBa, CMOCOOHOCTH BIIaJeTh JOCTOBEPHOU HH(MOpMaLueld o
MEPEIOBBIX JOCTHKEHHUSIX U OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW XHUMMH,
3aMHTEp ECOBAaHHOCTHU B HAYYHBIX 3HaHUIX 00 yCTp OiCTBE MUpa U 00I11€CTBA;

2) rpaskIaHCKOr0 BOCIIUTAHMSL:

TP €ICTaBJIEHHUS O COLMUAIBHBIX HOPMaX U P aBUJIAX MEKIMYHOCTHBIX O THOLLIEHUIA
B KOJUJIGKTUBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM,
y4eOHOUCCIEA0BaATENbCKOM, TROPUYECKOM U 1P YTUX BUIAX ACSITENIbHOCTH, TOTOBHOCTHU K
pa3HOOOpa3HOM  COBMECTHOM  JI€ATEIbHOCTH TMpPHU  BBIMOJHEHUU  yUEOHBIX,
MIO3HABATENbHBIX 3a7a4, BBIINOJHEHHUH XHWMHUYECKMX JKCIEPHUMEHTOB, CO3JIaHUU
y4€OHBIX TP OEKTOB, CTP EMJICHUS K B3AMMOTIOHUMAHHIO ¥ B3aMMOTIOMOIIIH B IP OL[ECCE
ATOU y4eOHOU NesTeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEAEHUE W MOCTYIIKU
CBOMX TOBAPHUILEH C TO3ULIMU HP ABCTBEHHBIX U P aBOBBIX HOPM C YUETOM OCO3HAHUS
MIOCJIEACTBUM IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT' 0 IO3HAHMS:

MHP OBO33PEHYECKHE MNPEIACTABICHUS O BEUIECTBE M XUMHUYECKOW peaKIyH,
COOTBETCTBYIOIIHE COBP EMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABJISAIOLINE OCHOBY
JUIS IOHUMAaHUS CyIIHOCTH HAay4YHOM KapTHHbBI MHUpa, MpeCTaBiIeHHsI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOBL, B3AUMOCBS3IX YEIOBEKA C TP UPOTHOM Cp €JI0H,
O POJIM XMHH B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

NIO3HABATEIbHbIE MOTHBBI, HAIlPpABJICHHBIC HA IOJYYEHUE HOBBIX 3HAHUN IO
XAMHH, HEOOXOJMMBbIC UISI OOBSICHEHHMsS HAOJI0JaeMbIX IPOIECCOB W SBIICHHH,
M03HaBaTEIbHOM, UHGOP MALIMOHHON M YUTATENHCKOU KyJIbTYPBhI, B TOM YHCII€ HABBIKOB
CaMOCTOSITENbHOM paboThl ¢ y4eOHBIMM TEKCTaMH, CIOPaBOYHOWU JUTEPaTypOH,
JOCTYTTHBIMU TEXHUY€CKUMHU Cp €ICTBAaMU HH(POP MALIMOHHBIX TEXHOJIOTUIA;



UHTEpeC K OOYyYeHHI0O W TMO3HAHHWIO, J003HATENHHOCTh, TOTOBHOCTh U
CIMOCOOHOCTH K caM000pa30BaHUIO, P OEKTHOM M MCCIIEIOBATENBCKOM IEATETbHOCTH, K
OCO3HAHHOMY BBIOOPY HAIIPaBJICHHOCTH U YP OBHS 00yYeHUS B JaJIbHEHUIIIEM;

4) popMupoBaHUA KYJbTYPbI 310POBbS:

OCO3HAaHUE ICHHOCTU KU3HU, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3/10P OBbBIO,
YCTaHOBKH Ha 3JTOPOBBI 00pa3 )KMU3HU, 0CO3HAHKE MTOCIISICTBUN U HETIP USITUE BP €THBIX
npuBbIYEK (YMOTPEOJICHHUST aKOTOJis, HApKOTHKOB, KypeHHs), HE0OXO0IUMOCTH
cOOJII0IeHNS TP aBWJI 0€30TIACHOCTH NP U 0Op allleHNH ¢ XUMUYECKIMH BEIleCTBAMH B
OBITY U p €aJIbHOM )KU3HU;

5) TPYy10BOT0 BOCIIUTAHUS:

MHTEpEC K MPAaKTUYECKOMY M3YUEHHUIO Mpodeccuit U Tpyaa pa3IMuHOro poja,
YBaXXEHUE K TPYAY U pe3yabTaTaM TPYIOBOU AEATENBHOCTH, B TOM YHCJIE HA OCHOBE
P UMEHEHUS TP €IMETHBIX 3HAHUI 10 XUMHH, 0CO3HAHHBIM BHIOOP MHIMBUIY AJIbHOM
TPACKTOPUM MPOJOJLKEHUS] 00pa3oBaHUsl € YYETOM JMYHOCTHBIX HMHTEPECOB U
CIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHELIHON
np oeccHoHaNbHON 1EATEIbHOCTH U Pa3BUTHUS HEOOXOJAUMBIX YMEHHM, TOTOBHOCTH
aJlalTUp OBaThCsA B P 0(hECCHOHAILHOM Cp €/1€;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUSL:

HKOJIOTUY €CKH 11€71eCO00Pa3HOE OTHOIIEHUE K TP UPOA€ KAK UCTOUHHKY KU3HU HA
3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LIEHHOCTU 30POBOro U 0€301acHOro
oOpa3a JKW3HHM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (HU3UYECKOMY U
NICUXWYECKOMY 3710p OBbIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS MpaBMil O€30IMaCHOTO
MOBEICHYSI TP U paboTe C BEIIECTBAMHU, a TAKKE B CUTYAIUAX, YTP O’KAFOIINX 3710P OBBIO
U KU3HU JI0JEH;

CMOCOOHOCTH TPHUMEHATh 3HAHUWA, MOJy4YaeMble MPU HU3YyYEHUH XUMHH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKpY’KalOIIECH IPUPOJAHOM CpENOH, AJs MOBBIIICHUA
YPOBHS 9KOJIOTHUECKOU KyJIbTYPhI, 0CO3HAHUS IIT00aTBEHOTO XapaKTepa 3KOJIOr MTUECKUX
npoOjieM U TMyTel HMX pELIeHUs MOCPEACTBOM METOJ0B XHWMHUHU, IKOJIOTHUYECKOTO
MBIIILJIEHUSI, yMEHUS P YKOBOJICTBOBATLCSI UM B TTIO3HABATEIILHOM, KOMMYHUKATUBHON U
COLIMAJIbHOM P aKTHUKE.

METANPEJIMETHBIE PE3YJIbTATbBI

B cocraBe MeranmpeaMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHUS MUP OBO33pPEHUST OOIEHAYYHBIE MMOHITHS (3aKOH, TEOPHUs, P MHIIHII,
rurnoresa, pakrt, cucTema, Ip Olecc, SKCIEP UMEHT U JPYTOe. ), KOTOPbIE UCIOJIb3YHOTC
B €CTECTBEHHO-HAYUHBIX YUEOHBIX TP €IMETaX U [TO3BOJISIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (GopMHUPOBATh MPEACTABICHUE O LETOCTHOW HAyYHOM KapTHHE MHpa, U
YHUBEpCaJIbHbIE y4yeOHble JielicTBUS  (MO3HABATENIbHBIE, KOMMYHUKATHUBHBIC,
pEryJIsiTUBHBIE), KOTOpble oOecrneunBalOT (HOpMUpPOBAHHUE TOTOBHOCTH K
CaMOCTOSATEIbHOMY ITAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOU 1eITETbHOCTH.

Ilo3HaBaTe/IbHBIC YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUS

ba3oBbleioruvyeckue 1ecTBUus:



YMEHHSI UCIIOJIb30BaTh P UEMBI TOTUYECKOTO MBIILJICHUS TP U OCBOEHUH 3HAHUIA:
pacKpbIBaTh CMBICII XUMUYECKUX TOHSATHH (BBIACIATh UX XapaKTepHBIC TP U3HAKH,
yCTaHABIMBATh B3aUMOCBSI3b C AP YTHUMH MOHITHIMH), UCIOIB30BATh MOHATUS IS
O0OBSICHEHHUS OTACIBHBIX ()AaKTOB W SIBICHUM, BHIOUPATh OCHOBAHUS U KPUTEP UM IS
Kiaccu(UKAIMM XUMUYECKMX BEIIECTB W XUMHUYECKHX P EeaKIfil, yCTaHABIIMBATH
P MIUHHO-CIIE/ICTBEHHBIC CBA3U MEXAY OOBEKTAMU WM3yUECHHsI, CTPOUTH JTOTHUECKUC
paccyxaeHus (MHIYKTHBHBIC, ICNYKTUBHBIC, 1O aHAJOTWH), JEIaTh BBIBOIBI U
3aKIJTFOUCHHUS;

yMEHHE TPUMEHSITh B TpoIllecce TNO3HAHUA TOHATHS (TpEAMETHBIE W
MeTarp eIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, UCIOJIb3yEMbIE€ B XHUMMH,
1p €00pa30BHIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICTBHBIE TP €JCTABICHUSI —
XAMHUYECKHM 3HaK (CUMBOJ JJIEMEHTa), XuUMHuueckas ¢dopmyia U ypaBHEHUE
XUMHUYECKOH P eaKI|K — MP U P elIeHUH y4eOHO-TI03HABATENBLHBIX 33/1a4, C YIETOM 3TUX
MOJICTIbHBIX TP €/ICTABICHUN BBISBIISTh U Xap aKTEPHU30BATh CYIIECTBECHHBIC TP U3HAKA
U3y4aeMbIX 00OBEKTOB — XMMHYECKUX BEHIECTB U XUMHUYECKHX D EAKIIUU, BBISBISTH
oOmue 3aKOHOMEPHOCTH, IPHUYMHHO-CIEACTBEHHBIE CBS3M U MPOTUBOPEYMS B
U3y4aeMbIX I OI[ECCaX U SBICHUSX.

ba3zoBrble nccienoBaTeIbCKue 1eHCTBUA:

yMEHHE UCIOJIb30BaTh IOCTaBJIEHHbIE BOMPOCHl B KAa4eCTBE HMHCTPYyMEHTA
MO3HAHUSA, a TAK)KE B KAYECTBE OCHOBBI JIJIs1 ()OPp MUPOBAHUS TUIMOTE3bI IO TP OBEPKE
P aBUJIBHOCTHU BBICKa3bIBAEMBIX CYKICHU;

NpHUOOpETEeHHE OIMbITa M0 IUIAHUPOBAHHWIO, OPTaHU3AIMU M TP OBEIACHUIO
YYEHHYECKHX OKCIIEPUMEHTOB, YMEHHME HaOJI0JaTh 3a XOJIOM IIpoIecca,
CaMOCTOSTEIBHO IPOTHO3UPOBATH €r0 Pe3yabTaT, (GopMyJMpoBaTh 000OIMICHUS U
BBIBO/IBI TIO pe3yJIbTaTaM Mp OBEAEHHOTO OIbITA, UCCIEIOBAHMS, COCTABISATh OTUYET O
TIp OICJTaHHOM padoTe.

Pa6ora c ungopmanueii:

yMEHHE BBIOWpAaTh, aHAJIW3UPOBATH M HWHTEPNPETUPOBATH HWHGPOPMAIMIO
pa3MYHBIX BUAOB U (HOPM IpEICTABICHUS, TIOJy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOTYJIApHAs JTUTEpaTypa XUMHUUECKOT0 COJIep KaHUs, CIIP aBOYHbIE TTOCOOUS,
pecypchl HTEpHETA), KpUTUYECKU OICHUBATH NP OTHBOPEYHBYIO M HEIOCTOBEPHYIO
uH(OP MaIHIO;

yMEHHE MPUMEHATh pa3jMyHble METOJbI M 3alpOChl MPU MOUCKE M OTOOpe
UH(OPMAIIMU ¥ COOTBETCTBYIOIIHUX JAHHBIX, HEOOX OJTUMBIX JIJISI BBITIOTHEHHSI Y4 EOHBIX
Y TO3HABATENbHBIX 3aJ]ay OMNpEAeNEHHOTO TUIa, MPUOOPETEeHUE OmbiTa B 00JacTu
UCIIOJIB30BaHUsl  MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH, OBJaJCHUC
KyJIbTypOH aKTHBHOTO  HCIHOJIb30BAHUS  PAa3JIMYHBIX  IOUCKOBBIX  CHCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (OpMY MpencTaBieHus] HHPOpMaALUU U
WLITIOCTP UPOBATh P €IaeMble 3a/Ja4l HECTIOKHBIMH CXEMaMH, THarpaMMaMu, 1pyruMU
(dbopmamu rpapuKu 1 UX KOMOMHALUSAMU;



YMEHUE HCIIOJB30BaTh M  AHAJIM3UPOBaThL B Ipolecce Y4UYeOHOW W
UCCIIEIOBATENbCKON JEATENbHOCTH HH(POPMAIMIO O BIUSHUAW TP OMBIIUTEHHOCTH,
CEJILCKOTO XO35MCTBA U TP AHCIIOPTA Ha COCTOSTHUE OKP YKAFOIIEH TP UPOIHOM CP €IbI.

KoMMyHuKaTHUBHBIE YHUBEP CAJIbHbIE Y4eOHbIe 1eiiCTBHUSL:

YMEHHUS 3a/1aBaTh BOMPOCH (B X0Ji€ Kajorau (Win) JUCKYyCCHUU) MO CYILECTBY
obOcyKaaeMoi TeMbl, (POP MyJTUPOBATH CBOU TP €1JT0KEHUS OTHOCUTEIHHO BBITIOTHEHHUS
TP €JIJTOKEHHOM 3a a4 H;

YMEHHUSI TP €/ICTABISATH OJYYEHHBIE P €3yJIbTaThl TO3HABATEIBHOU A€ TEIILHOCTU
B YCTHBIX U NMHCHbMEHHBIX TEKCTAaX; JIE€JaTh IPE3EHTALUIO PE3YyJIbTaTOB BBITOJIHEHUS
XUMHYECKOTO S3KCIepUMEHTa (JIabopaTOpHOro OIbITa, JabopaTopHOM paboThI TIO
UCCIIEIOBAHUIO CBOMCTB BEUIECTB, YUEOHOTO ITP OCKTA);

YyMEHHUSI y4E€OHOTO COTPYJHUYECTBA CO CBEPCTHHUKAMU B  COBMECTHOM
MTO3HABATEIBHOM U UCCIIEIOBATEIBCKOM AEATENBHOCTA MPHU PEUICHHH BO3HUKAIOLINX
npo0JieM Ha OCHOBE yuéTa OOIIHUX UHTEP ECOB U COTJIACOBAHMS MO3ULIUMN (00CY XK ASHUS,
OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbD), KOOPAUHALMS COBMECTHBIX JCHCTBHIA
OTIp €eJIEHHE KP UTEP UEB IO OIICHKE KaUeCTBa BBIITOJTHEHHOU pabOoThI U Ip yTHeE).

PerysiTUBHBIC YHUBEpPCAJIbHbIC yYeOHbIE 1CHCTBUA:

YMEHHE CaMOCTOSITEIbBHO OIPENEIITh LEIU JEATEIbHOCTH, IUIAHUP OBaTh,
OCYILECTBISATh, KOHTPOJHUPOBATH U MPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesITeNIbHOCTD, BBIOMpaTh Hamboiiee 3(pdexkTuBHbIE CIOCOOBI pelIeHrsT YU4eOHBIX U
II0O3HABATENBHBIX 3aJ7]a4, CaMOCTOATENIBHO COCTaBIATh WM KOPPEKTUPOBATH
TP €AJ10KEHHBIN aJITOPUTM IEUCTBUAN NP U BBINIOJTHEHUH 3aIaHAN C YYETOM IOJTY YEHUS
HOBBIX 3HaHUU 00 M3y4yaeMbIX OOBEKTAX — BEIIECTBAX M PEAKIUSIX, OLICHUBATh
COOTBETCTBUE MOJIYYEHHOTO pPEe3yJibTaTa 3asiBJICHHOM 1IeJI, YMEHUE KCIIOJIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, P €/IJIara€MbI€ B Y CIIOBUH 3a/IaHUM.

HPEJMETHBIE PE3YJIbTATBI

B cocraBe npenMeTHbIX pe3yJIbTaTOB IO OCBOEHUIO 00S13aTENIBHOTO COIEP KaHM,
YCTaHOBJIEHHOTO JTaHHOM (pesep asibHO M paboueit MporpaMMoid, BBIJENIAIOT: 0CBOCHHbIC
00yUaroUMMUCS HaAy YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI ICUCTBUM, ClICIIU(PUUECKUE IS
p €IMETHOM 001aCTH « XUMHUSI», BUJIbI I€ATEIbHOCTH IO MOJTY4YEHUIO HOBOTO 3HAHUS,
€ro MHTEp Ip €Taluy, TPeoOPa30BAHUIO U P UMEHEHUIO B P A3TUYHBIX YUEOHBIX U HOBBIX
CUTYyalUsIX.

K xoHiy oOyuenus B 8 kJiacce mnpeaMeTHbIE pe3yJibTaThl HA 0a30BOM yp OBHE
JOJKHBI OTP aXKaTh CPOP MUPOBAHHOCTD Y 00y UaAIOLIUXCA YMEHUM:

e PAaCKpbIBaTh CMBICII OCHOBHBIX XUMHWYECKHX IOHATHI: aTOM, MOJIEKYJIa,
XAMHYECKMHN DJIIEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAs U HEOJHOPOJHAs), BaJEHTHOCTh, OTHOCUTENIbHASA aTOMHAsl U
MOJIEKYJISpHAasE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi Ol XMMHUYECKOTO 3JIEMEHTa B COEIUWHEHUH, MOJSPHBIA 0OBEM,
OKCHJl, KHCIIOTa, OCHOBAaHHME, COJb, DJIEKTPOOTPULIATEIBHOCTb, CTEIECHb
OKHUCIICHUSI, XHUMHUYECKas peakius, Kiaccupukamus peakuuil: peaxuyu
COEIIMHEHUS, PEAKIUHN Pa3JIOKEHUs, PEaKIK 3aMEIICHNs, PpeaKnu oOMeHa,



9K30- ¥ HJO0TEP MUUECKHUE P €aKIMU, TEIUIOBOM 3PPEKT p eaKIuH, siAp O aTOMA,
AJIEKTPOHHBIN CIION aToMa, aTOMHasi Op OUTalb, paauyc atToMa, XuMHUYecKas
CBA3b, MOJISIPHAS M HEMOJISIpHasi KOBAJEHTHAsI CBS3b, MOHHAS CBSA3b, HOH,
KaTUOH, AaHWOH, pAacTBOp, MaccoBas [OJisI BemecTBa (I OLEHTHAS
KOHIIEHTp aliusi) B pacTBOPE;

WITIOCTP UPOBATh B3aMMOCBSI3b OCHOBHBIX X UMWY ECKHUX MOHITUI U TIP UMEHSATH
3TU NOHATHS NP U ONMCAHUY BEILIECTB U UX TP EBP alllCHU;

UCMOJIb30BaTh XUMUYECKYO0 CUMBOJIMKY JJIs1 COCTaBlIeHUs (hOPMYJT BEIIECTB U
YPaBHEHUU XUMHAYECKUX P CaKIUK;

OTP €JIENSATh BAJICHTHOCTH ATOMOB 3JEMEHTOB B OMHAPHBIX COEIMHEHUSIX,
CTETIEHb OKHCIIEHUS PJIEMEHTOB B OMHAP HBIX COCAUHEHUSIX,, TP MHA1JICKHOCTD
BEIIECTB K OMNpEAEIEHHOMY KJaccy COENMHEHHM 1o (opMyam, BuUd
XUMUYECKOH CBSI3U (KOBAJICHTHASI M MOHHAsI) B HEOP TAHUYECKUX COETUHEHUSX;
packpeiBatb cmbicn [lepuommueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPHUPOBATh TNOHUMAHUE IEPHUOJUYECKOM 3aBUCUMOCTH CBOWCTB
XMMHYECKMX 3JIEMEHTOB OT WX NoJokeHus B Ilepuonnueckoi cucreme,
3aKOHOB COXPAHEHUs MAacChbl BEIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO Y4E€HHS, 3aKOHa ABOTaapo;

ONMCHIBATh U Xap aKkTepHu30BaTh TabINUHY10 popmy Ilepnoauueckoii cuctembl
XUMUYECKUX D3JIEMEHTOB: pa3jiuyarh MOHATUS «IJaBHasg noArpynma (A-
rpymnmna)» u «rnobounas noarpymnmna (b-rpymnmna)», Manasie 1 60JbIINE TP HOIbI,
COOTHOCUTH 0003HAYeHUs, KOTOpble UMetoTcs B Tabnuie «llepuonnueckas
cucremMa xumudeckux dsnemeHTtoB [l WM. MeHngeneeBa» ¢ 4YHCIOBBIMH
XapakTEPUCTUKAMU CTP OEHUSI aTOMOB X MMHUYECKUX 3JIEMEHTOB (COCTAB U 3apsij
sqipa, 00IIee YUCIIO STIEKTPOHOB U P ACTIPEICTICHHUE UX TI0 DJIEKTPOHHBIM CIIOSIM);
KIaccu(uIMpoBaTh XMMHUYECKHE OHIIEMEHThI, HEOPTAaHMYECKHE BEIIECTBA,
XVAMHYECKHE P €aKI1H (110 YUCTY Y COCTABY YUACTBYIOIIHX B P €AKIIMH BEILIECTB,
10 TEII0BOMY 3P DEKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHWMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KIIACCOB, MOJATBEPIKIAS OMHCAHWUE MPHUMEPaMU MOJIEKYJIIPHBIX
YPaBHEHHUM COOTBETCTBY FOLLIMX X UMUYECKUX P CaKLINM;

P OTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4E€CTBEHHOIO
COCTaBa, BO3MOHOCTH ITP OTEKAHUSI XUMUYECKUX TP €Bpall€HUI B P a3JIMYHBIX
YCIOBHUSIX;

BBIYUCIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJII0 XUMHUYECKOT0 3JIEMEHTA 10 (pOop MyJi€ COETUHEHUS, MACCOBYIO
JIOJIFO BEILIECTBA B PACTBOPE, IIP OBOAUTH PACUETHI 10 YPABHEHUIO X UMWY ECKON
peakuuu;

IIPUMEHATH OCHOBHBIE OIEP AUy MBICIUTEIBHON IEATEIBHOCTH — AHAJIU3 U
CUHTE3, CpaBHEHUE, O0000IlIeHHe, CHUCTEMATH3aIUI0, KIaCCU(PUKAIIMIO,
BBISIBJICHUE NP MUMHHO-CIIEACTBEHHBIX CBSA3E€H — [JIs M3YYECHHsS CBOKCTB
BEIIECTB U XMMHUUYECKHUX P EAKIMM, ECTECTBEHHO-HAYYHbIE METO bl I03HAHUS —



HaOJIOZICHUEe, W3MEpEHHEe, MOJENUPOBAHHE, SKCIEPUMEHT (peajbHbI U
MBICJIEHHBIN);

e CIEAOBaTh MpaBHUJIaM MOJIb30BAHUS XUMUUECKON MOCYI0M U 1a00paTOpHBIM
o0opynoBaHWEM, a TaKXKe TMpaBuWiaM OOpalIeHWs C BEIIeCTBAMH B
COOTBETCTBUU C MHCTP YKIHMSMHU MO BBITIOJHEHUIO 1a00OPATOPHBIX X UMUYECKUX
OTIBITOB IO TMOJYYEHHUIO U COOMpPaHHIO ra3000pa3HbIX BEIIECTB (BOJOPOAA U
KHCIIOpPOJa), TP UTOTOBJIEHUIO PACTBOPOB C OMp EACIEHHON MAacCOBOM J0Jel
pPacTBOPEHHOIO BEUIECTBA, IUJIAHUPOBATH W NPOBOJAUTH XHUMHYECKHE
3KCIIEP UMEHTHI 110 PACIO3HABAHUIO P ACTBOPOB IIEIOYEH U KUCIOT C IOMOLIBIO
WHIUKATOP OB (JTakmyc, heHondTanenH, METHIIOPAHX U AP YTHE).

K xoHiy oOydeHus B 9 kJiacce mpeaMeTHbIE pe3yJIbTaThl HA 0a30BOM yp OBHE

JOJKHBI OTP aXKaTh CPOP MUPOBAHHOCTD Y 00y YaIOUIUXCS YMEHUM:

e PAaCKpbIBaTh CMBICJI OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUYECKANA DIIEMEHT,
aTOM, MOJIEKYJ1a, HOH, KATHOH, aHUOH, ITP OCTOE BEIIECTBO, CJIOKHOE BEILIECTBO,
BAJICHTHOCTbB, 3JIEKTPOOTPULATEIBHOCTD, CTEIEHb OKHCIEHUS, XHUMUYECKas
peakuus, XUMHUYECKasi CBsI3b, TEIUIOBOM 3(h(eKT peaKiuuu, MOIb, MOJISIPHbIMI
00bEM, pacTBOp, DJEKTPOJIUTHI, HEINEKTPOJIUTHI, JIIEKTP OJIUTUYECKAs
OUCCOLIMAIMS, PEaKUMM HMOHHOrO OOMEHa, KaTajlu3aTop, XUMHUYECKOe
paBHOBecHe, oOOparuMble W HEOOpaTUMbIE pPEAKUUH, OKUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIE PEaKUNN, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAHOBJIEHHE,  aJJIOTpOIus, amM(pOTEPHOCTb, XHMMHUYECKasi  CBS3b
(KoBaJIeHTHasl, MOHHAS, METaJUIMYECKas), KpHUCTAJUIMYECKasl pelETKa,
KOPPO3HsI METAJIOB, CIUIaBbI, CKOPOCTh XMUMHMYECKOM pEaKLUH, IpENCIbHO
nomycrumas konuenTp aus [1JIK Bemiectsa;

e MJUIIOCTP UPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX IIOHATUN U TP UMEHSThH
9T NOHATHS [P U ONIMCAHUU BEILIECTB U UX IIp EBp AlllCHUM;

e HCMOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJIsl COCTaBlIeHUs (POPMYJT BEIIECTB U
YPaBHEHUU XUMAYECKUX P CaKIUK;

e OINpEACNATh BAJICHTHOCTh U CTENEHb OKHUCIEHHS XUMUYECKHUX 3JIEMEHTOB B
COEIMHEHUSX  PA3JIMYHOIO COCTAaBa, MPHUHAMISKHOCTh BEHIECTB K
OTIp €7IeNIEHHOMY KJIACCy COSAMHEHUM Mo (opMysam, BUJI XUMUYECKOU CBSI3U
(KOoBaJIeHTHasl, MOHHAs, METAJUIMYECKasi) B HEOPTAHUYECKUX COETUHEHUSIX,
3apsig MOHA [0 XUMUYECKOH (hopMyJie, XapaKTep Cpebl B BOJHBIX pacTBOpax
HEOPTAaHUYECKUX COCIMHEHUM, TUIl KPUCTATIIMYECKOU P EIETKU KOHKP ETHOTO
BEIECTBA;

. packpeiBatb cMmbicin [lepuoamueckoro 3akona JI. WM. Menneneesa wu
JIEMOHCTP UPOBATh €0 MIOHUMAHHE: OMUCHIBATh U Xap aKTEPHU30BATh TAOINYHY IO POopMy
[Iepnoauyecko CHCTEMBl XUMHUYECKHUX JJIEMEHTOB: Pa3inyarb MOHATUS «IJIABHAS
noarpynmna (A-rpynmna)» u «nodounas noarpymnmna (b-rpymnmna)», Masisle 1 0oJbIlINE
Hep MOIbl, COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCA B TIEP MOAMYECKOM TabIIHIIEe, C
YUCIIOBBIMH Xap aKTEPUCTUKAMU CTP OEHUSI AaTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, 001Iee YUCIIO AMEKTP OHOB U P aclpeIeICHUE UX 10 3JIEKTP OHHBIM CIIOSIM),



OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB JJEMEHTOB M UX
COEIMHEHHI B TP €/1eJ1aX MAJIbIX I1€P MOJI0B U IJIaBHBIX MOJATPYIII C yUETOM CTP OCHUSI UX
aTOMOB;

KJIacCU(QUIMPOBATh XUMHUYECKUE BJIEMEHThl, HEOPTaHWYECKHE BeIleCTBa,
XUMHUYECKUE p €aKIUH (II0 YUCITY U COCTABY YUaCTBYIOIIMX B P €aKIIUH BEILECTB,
1o TerioBoMy 3G (eKTy, M0 U3MEHEHHIO CTETEHEH OKHCIEHHS XMUMHYECKHUX
3JIEMEHTOB);

XapakTepu3oBarh (OMUCHIBaTh) OOIMHMEe H cCHenu(UISCKHe XHMHYECKHES
CBOCTBA P OCTHIX U CII0’KHBIX BEIIECTB, ITOITBEP K /1asi OMUCAHKE TP UMEPaAMH
MOJICKYJIIPHBIX W HWOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX XUMHYECKHX
P €aKLIN;

COCTaBIIATh yPaBHEHUS JIEKTP OJIMTHY €CKOM TUCCOLMALINU KUCITOT, IEIT0YeH 1
COJieH, TIOJTHBIE W COKpaIEHHBbIE YpaBHEHUS pPEaKIUii MOHHOTO OOMeHa,
ypaBHEHHUS PEAKIiA, TIOITBEPIKIAFOIINX CYIIECTBOBAHNE 'EHETUUECKOM CBS3U
MEKTy BEIIECTBAMH P a3JIMYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMid
MIOCP €/ICTBOM COCTABJICHHS AJIEKTP OHHOTO OaJlaHCa dTHX P CaKIIHIA;
NpOTHO3MPOBAaTh CBOWCTBA BEHIECTB B 3aBUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TMPOTEKAHUS XHMHUYECKHX TPEBpalleHHii B pa3JIMYHbIX
YCIIOBHSIX;

BBIYHCIISATH OTHOCUTENIBHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJTI0 XUMHUUECKOT0 3JIEMEHTa 1o (pop MyJie COeTMHEHHSI, MACCOBYIO
JI0JIIO BEUIECTBA B PACTBOPE, P OBOAUTH PACUETHI [0 YPABHEHUIO X UMUYECKON
P eaKIuu;

coOr01aTh paBWiia MOJb30BAHUS XUMUYECKON MOCY10M U J1a00paTopHbIM
000p yI0BaHUEM, a TAKXKE M aBUiIa 00pallleHus C BE[ECTBAMU B COOTBETCTBUM
C MHCTPYKIHSMH TI0 BBITIOJTHEHUIO J1a00PATOPHBIX XUMUYECKAX OTIBITOB TIO
MOJIYYECHHIO U COOMP aHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKa U YTIIEKUCIOTO
rasza);

NP OBOJUTEH P EaKIUH, TTOITBEP KIAOIINE KaUeCTBEHHBIN COCTaB P a3JIMIHbIX
BEIIECTB: PAaclO3HaBaTh OMNBITHBIM NYTEM XJIOPHUA-, OpOMHI-, HOIHI-,
kapOoHat-, Qocdar-, cunukar-, cyiabdar-, TUAPOKCHUI-UOHBL, KATHOHBI
aMMOHHMSI M HWOHBI HM3YYEHHBIX METAJIOB, NMPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOP TAHUYECKUX BEIIECTB;

[P UMEHSITh OCHOBHBIE OTIEP AIIMH MBICIIUTEIbHOW ASSITEIbHOCTA — aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEMAaTU3aIIMI0, BBISIBJICHHE P UIMHHO-
CIIEZICTBEHHBIX CBSI3ed — JUIS M3y4YEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX
peaKIuii, eCTECTBEHHO-HAy4YHbIE€ METOJIbI TO3HAaHUS — HaOJIIO/ICHUE,
U3Mep €HHe, MOJISITUPOBAHUE, SKCIIEP UMEHT (P €aJIbHBII U MBICIIEHHBIN ).



