PABOYAS TIPOTPAMMA 11O XUMUS
JIUIA 8-9-X KJIACCOB

FOCYAAPCTBEHHOT'O OBJTACTHOI'O BIOAKETHOI'O
OBIIEOBPA3ZOBATEJIBHOI'O YYPEXKIEHUS MYPMAHCKOHU OBJIACTH
KAJETCKHHU KOPITYC « CEBEPOMOPCKHNU KAJAETCKHNHU KOPITYC»

IHosscHuTEABbHAA 3AIIHCKA

Pabouass mporpamma mo XMMHHM Ha YPOBEHb OCHOBHOTO 00IIero oOpazoBaHus Juisi oOydarommxcs 8-9-x
kimaccoB ['OBOY MO KK «CeBepoMOpckuii KaaeTCKHH KOPIyc» pa3paboTaHa B COOTBETCTBUH C
TpeOOBAHUSIMU:

o ®epepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii @enepanum»,

e mpukaza MunnpocBemenus ot 31.05.2021 Ne 287 «OO6 yrtBepxkaeHuu (enepaabHOTo
TOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOI'O OOIIET0 00pa3oBaHUs,

e mpukaza MunnpocBemenuss ot 18.05.2023 Ne 370 «OO6 yrtBepxkiaeHuu (enepanbHOA
00pa30BaTeNbHON MPOTrpaMMBl OCHOBHOTO 00IIIEro 00pa3oBaHUM;

e mnpuka3za Munnpocseuieauss ot 22.03.2021 Ne 115 «O6 ytBepxkaenuu llopsiaka opranuzanuu u
OCYIICCTBIICHUSI 00pa30BaTCIIBHON  JEATCIIBHOCTH TI0 OCHOBHBIM  001I€00pa30oBaTeIIbHBIM
nporpaMmMaM — 00pa30BaTeNIbHBIM MPOrpaMMaM HavaJlbHOTO OOIIEro, OCHOBHOTO OOINEro |
cpenHero odmiero oOpa3oBaHus Y,

o KoHuenmus npenonaBanus y4eOHOTo npeaMera « XUMHSD»;

o KoHIenuus skoj10ruueckoro oOpa3zoBaHusi B cucreMe o0I1ero oopa3oBaHus;

e CII 2.4.3648-20 «CaHuTapHO-3MUAEMHOIOTHYECKHE TPeOOBAHUSA K OpPraHU3alMsM BOCHHUTAHUS U
Oo0y4YeHHs, OT/AbIXa W O3JIOPOBICHHS JCTEH W MOJIOICKI», YTBEPKICHHBIX ITOCTAHOBICHUEM
IJIaBHOT'O caHUTapHOro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnenndeckne HOPMATHUBHI U TPEOOBaHUS K 00ECIIEUEHUIO OE30MMacCHOCTH U
(nn) Oe3BpeHOCTH UIs YeloBeKa (pakTOpPOB Cpelbl OOUTAHHS), YTBEPHKICHHBIX TOCTAHOBICHHEM
TJIABHOTO CaHUTapHOTO Bpada ot 28.01.2021 Ne 2;

e (QenepanbHOil paboueil mporpaMMbl O y4eOHOMY MPEAMETY «XUMUS.

Pabouas nporpamma opueHTHpOBaHA Ha IEJIEBBIE MPUOPHUTETHI, CHOPMYITUPOBAHHBIE B (peepalbHON padbodeit
nporpaMMe BocnuTaHus U B paboueit mporpamme Bocriutanus 'OBOY MO KK «CeepoMopckuii KaeTCKuii
KOPITYC».

[Iporpamma 1o XMMHUHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS COCTABJIICHA Ha OCHOBE TpeOOBaHUU K
pe3yJbTaTaM OCBOEHHUS OCHOBHOW 0O0pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO o0Omiero oOpa3oBaHUs,
npenctaBieHHbix B PI'OC OO0, a takke Ha OCHOBe (enepalibHON paboueil mporpaMMbl BOCIHUTAHUS U C
yu€TOM KOHULENIMU TpernoAaBaHusi y4yeOHOro mnpenMera «XUMHUS» B 00pa3oBaTENbHBIX OPraHU3aLUAX
Poccniickoit denepanun.

[TporpaMma o XxuMuM JIa€T MpeEACTaBIEHUE O LEsIX, oOIIel cTpaTeruu o0y4yeHus, BOCIIUTAHUS M Pa3BUTHUS
o0ydJaromuxcsi CpeicTBaMi y4eOHOTO MpeaAMeTa, YCTaHABIMBAET 00s3aTelnbHOE MPEIMETHOE COJACpIKAHHE,
npeaycMaTpuBaeT pacipeesieHue ero Mo KiaccaM M CTPYKTypHUpPOBaHHE O pa3/ieiaM M TeMaM IPOrpaMMBbI
M0 XMMHH, OTNpPEAeNsieT KOJUYECTBEHHBIE U KAaYeCTBEHHBIC XapaKTEPUCTHKHU COACPIKAHMS, PEKOMEHIYEMYIO
MIOCJIEIOBATEIBHOCTh W3YYEHUSI XUMHUH C YUETOM MEKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3CH, JOTHKH
y4e0HOro mporiecca, BO3PACTHBIX OCOOEHHOCTEW OOYYaroIIMUXCs, ONMpeNesseT BO3MOXKHOCTH MPEAMETa IS
peanmzanuu TpeOOBaHMN K pe3ylbTaTaM OCBOSHHUS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMbI Ha ypPOBHE
OCHOBHOT0 001Iero o0pa3oBaHus, a Takke TPeOOBaHMI K pe3ysibTaraM OOydeHUs XMMHUH Ha YPOBHE IIeeH



HN3YyUYCHUA TMpEeaAMETa W OCHOBHEBIX BH/I0B y‘IC6H0-HO3HaBaTeJ'IBHOI71 JCATCIIBHOCTH 06yqaromer0c;1 1o
OCBOCHHUIO y‘-ICGHOI‘O COJACPpIKaHH.

3HaHUE XMMHUU CIYXXUT OCHOBOH JUIst (POPMHUPOBAHUS MHPOBO33PEHHs 00yUaroIIEerocsi, ero npeacTaBIeHU o
MaTepualbHOM €IMHCTBE MHpa, BAXKHYIO pOJIb UIpaloT (GOopMUpYyEMble XHUMHUEH MPEACTABICHUS O
B3aMMOIIPEBPAIICHUSIX SHEPTHU U 00 SBOJIIOLUH BELIECTB B IPUPOJE, O MyTAX PEIICHU III00aIbHBIX IPoOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, DJHEPreTUYECKOM, IMHIIEBOM M HKOJIOTHYECKON
0€301acHOCTH, TPOOIIEM 3/IPABOOXPAHEHHS.

N3ydeHnne xumuu:

CIOCOOCTBYET pealu3allid BO3MOXHOCTEH JUIsi camMopa3BUTUS U (OPMUPOBAHUSA KYJBTYPHI

JUYHOCTH, €€ o0Iel 1 QyHKIIMOHALHOW IPaMOTHOCTH,

e BHOCHT BKJIaJ B (JOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIHOCOOHOCTEH 00y4aromuxcsi, HaBbIKOB
UX CAMOCTOSITETILHOUM Y4eOHOH AeSITeNbHOCTH, SKCIIEPUMEHTATBHBIX U UCCIIEOBATEILCKUX YMEHUH,
HE0OXOUMBIX KaK B IOBCEHEBHOM KM3HU, TaK U B TPO(HECCHOHATILHOM JIeSTEIbHOCTH;

e 3HAKOMHUT CO CIENU(PUKON HAyIHOTO MBIILICHUS, 3aKJIabIBACT OCHOBBI ICJIOCTHOTO B3IVIA/A HA
€AMHCTBO IMPUPOBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM 3TAallOM

e B (hpopMUpOBaHUU E€CTECTBEHHO-HAYUYHON I'PAaMOTHOCTH O0YyYarOIINXCS;

e crnocoOcTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOUICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K

MPUPOJE, K YETIOBEKY, BHOCHT CBOW BKJIa/I B AKOJIOTHUECKOE 00pa30BaHNe 00yUYaIOIIHXCS.

JlanHbple HampaBlIeHUS B O0OYYCHUM XUMHUU OOCSCIICUMBAIOTCS CIEU(BUKON COJepKaHUsl Y4eOHOTO TIpeaMeTa,
KOTOPBI SBISETCS MEJarornyecky aJanTUPOBaHHBIM OTpakeHHeM 0a30BOM HAyKU XMMHUU Ha ONpeAenEHHOM
arane e€ pa3BUTHSL.

Kpr XUMHHU Ha YPOBHE OCHOBHOTO O6L[I€F0 O6paSOBaHI/I}I OpPHUCHTHPOBAH Ha OCBOCHHUC O6y‘{aIOH_II/IMI/IC$I
CUCTCMbI IICPBOHAYAJIbHBIX MMOHSTHHI XHUMHUH, OCHOB HCOpFaHquCKOﬁ XMMHU M HEKOTOPBIX OTACJIbHBIX
3HAUMMbIX MMOHSITHH Opl"aHI/ILICCKOI\/'I XUMHU.

CrpykTypa cojliepaHHUs NpPOrpaMMbl 10 XMMHUU c(OpMHpOBaHa Ha OCHOBE CHCTEMHOIO IMOAXoJa K e€
nzydyeHuo. ConepikaHue CKIIQJbIBACTCS M3 CUCTEMBbl IMOHATUH O XMMHYECKOM DJIEMEHTE U BEIECTBE U
CHCTEMBI MOHATUH O XUMHUYECKOW peakiuu. OOe 3TH CHCTEMBbl CTPYKTYPHO OpPraHHW30BaHbl MO MPHHLUIY
MOCJIEI0BATENbHOIO Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN pa3HOTO YPOBHS

e ATOMHO-MOJICKYJISIPHOTO YUYCHHUS KaK OCHOBBI BCETO €CTCCTBO3HAHU,

o HepI/IOI[I/ILIeCKOI‘O 3aKOHa ﬂ H. MeHI[eJ'ICeBa KaK OCHOBHOT'O 3aKOHa XUMUH,
e VYYCHHA O CTPOCHUH aTOMa U XHUMHYISCKOMN CBSI3HU,

° HpCIlCTaBJ'ICHI/II\/'I 00 BHCKTPOJIHTPI‘{CCKOI‘;I Jucconuranru BEIICCTB B PaCTBOpPAX.

TeOpeTI/I‘IeCKHe 3HAaHUA paCcCMaTpUBAKOTCA Ha OCHOBC OMITMPUUYCCKHU IMOJIYYCHHBIX U OCMBICICHHBIX CbaKTOB,
Pa3BHUBAIOTCA TIOCJICAOBATCIIBHO OT OJHOTO YPOBHA K [JPYTOMY, BBIIIOJHAA (bYHKHHH 00BACHEHHSI U
IMPOTrHO3UPOBAHHUA CBOI7ICTB, CTpOCHUA U BO3MOKHOCTEH MMPAKTUYCCKOIr0 MPUMCHCHHA U T[OJYUYCHUA
N3YyYaCMbIX BCIICCTB.

OcBoeHHEe TpOrpaMMbl MO XHMHH CHOCOOCTBYeT (OPMHUPOBAHUIO TPEACTABICHUS O XHUMHUYECKOU
COCTABJISIIONIEH HAyYHOW KapTUHBI MHUpa B JIOTHKE €€ CHUCTEMHOW MPHUPOJIbI, IIEHHOCTHOTO OTHOIIEHHUS K
HAay4YHOMY 3HaHUIO U METOJaM MO3HAaHUs B HayKe. VM3yueHne XuMUM TPOUCXOIUT C MPUBIICUEHUEM 3HAHUN U3
paHee M3Yy4YeHHBIX Y4eOHBIX mpeamMeToB. «Oxpyxkawommii Mupy, «buomorus. 5—7 xmacce» U «Dusuka. 7
KJIaccy.

[Ipu u3yyeHMH XUMHH TPOMCXOAUT (OPMHPOBAHUE 3HAHUN OCHOB XHMHMUYECKOW HAyKH Kak OOJacTH
COBPEMEHHOI'0 €CTECTBO3HAHUSA, IMPAKTUYECKON [EATEIBbHOCTH 4YEJIIOBEKAa M KaK OJHOIO U3 KOMIIOHEHTOB



MHUPOBOH KYJIbTYpHI. 3a7a4a y4eOHOTO IIpeIMeTa COCTOUT B (POPMHUPOBAHUHN CHCTEMbI XUMUYCCKUX 3HAHHH —
BaOXHEHIINX (PaKTOB, TMOHSATHH, 3aKOHOB W TEOPETHUECKUX TIOJOKEHUHM, MOCTYMHBIX OOOOIICHHIA
MHPOBO33PEHYCCKOr0 XapakTepa, SA3bIKa HAayKH, B TNPHOONICHHH K HAYYHBIM METOJaM IIO3HAHHS IIPH
W3YYCHHU BEIIECTB M XMUMUYECKUX PEAKINi, B ((OPMHPOBAHUHM W PA3BUTHUU MMO3HABATEIHHBIX YMEHHHA M UX
NPUMEHEHUH B Y4e€OHO-IIO3HABATEIIBHON M Y4COHO-HCCIICI0BATEIIBCKOW JIEATSIBHOCTH, OCBOCHHH IPaBHUII
0e30MmacHOT0 OOpaIEeHUs C BEIIECTBAMU B TIOBCEIHEBHOM JKU3HH.

[Ipu w3y4yeHMHM XMMHMH Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS BaXHOE 3HAUEHUE NMPUOOPETH Takue
e, KaK:

e (GOpMUPOBaHHE WHTEIUICKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO PELICHHH, CIOCOOHON aganTHUpOBaThCs K OBICTPO
MCHAKINUMCS YCIIOBHUAM JKU3HU,

e HaMNpaBIECHHOCTh OOYYEHHs] HAa CUCTEMATHUYECKOE MPHOOIIEHHE O0YyYaroIIUXCs K CaMOCTOSITENbHOM
O3HABATEIbHOU ACATCIIbHOCTH, HAYYHBIM MCTOAAaM IIO3HAHUA, (l)OpMI/IpyIOH_[I/IM MOTHUBAIUIO H
pa3BUTHE CIOCOOHOCTEH K XUMUHU,

e o0ecriedyeHue YCIOBHM, CIIOCOOCTBYIONINX MPHOOPETECHUIO OO0YYAIONIUMICS ONBITA Pa3sHOOOpa3HOM
JEATCIbHOCTH, IO3HAHUS W CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIIUH),
HMCIOIUX YHHUBCPCAJIbHOC 3HAYCHUC IJIA pa3JIMYHbIX BUJOB NCATCIIBbHOCTU,

e ¢opMupoBanue oOmiel (yHKIUOHATBLHOW U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCIE
YMCHI/Iﬁ OOBACHITh U OLICHUBATL SBJICHUA OKPYXKAOWICTO MHpaA, HUCIOJb3ydA 3HAHWUA W OIIBIT,
MOJIy4YEHHBIE MPU U3YYCHUU XUMHUH, IPUMEHATh UX MPU PELICHUH MPoOIeM B TOBCEIHEBHOM KU3HU
Y TPYAOBOM JAEATEIBbHOCTH;

e ¢opMupoBaHue y OOydYalOIUXCS TYMaHUCTUYECKHMX OTHOIICHWW, TOHUMAHHUS I[IEHHOCTH
XUMHYECKUX 3HAHUW JUIS BBIPAOOTKH DKOJIOTHUYECKU IeJIeco00pa3HOro TOBEICHUS B OBITY U
TPYJIOBOM JESATEILHOCTH B LEJSIX COXPAHEHUS CBOETO 37I0POBBS M OKPY’KAIOILIEH MPUPOTHON CPEeIbl;

e pa3BHUTHE MOTUBAIUM K OOYYECHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHHUS OOIIEUeIOBeUeCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduis u
HaIpPaBJIEHHOCTH JAJIbHENUIIETr0 00yUYeHUs.

Jnist peanm3anuyl MPOrpaMMbl HCIIONB3YIOTCS YUEOHUKH, JTOMYIIEHHBIE K WCIOJIB30BAHUIO TIPU peaTU3aIliH
UMEIOIUX TFOCYIapCTBEHHYIO aKKPEIUTALU0 00pa30BaTeNbHBIX MPOrpaMM HAyaJIbHOTO OOIIEro, OCHOBHOTO
obmiero, cpegHero o6Omero o00pa3oBaHUS —OpraHU3AIUSIMU, OCYIIECTBISIONIMMU  00pa30BaTEIbHYIO
NesITeNbHOCTb, MpruKa3oM Munnpocsenerus ot 21.09.2022 Ne 858:

3HeKTp0HHHe O6paSOBaTeJ'ILHBIC pPeCypChI, AOMYIICHHBIC K HCIOJB30BAHUIO IIPpU pCaIM3alluid HMCHOIINUX

rOCy/IapCTBEHHYIO aKKpeAUTalMI0 00pa30oBaTENIbHBIX MPOTrpaMM HadajabHOrO OOIIEro, OCHOBHOTO OOWIEro,
cpeanero ooiero odpazoBanus npukazom Munnpocserienus ot 02.08.2022 Ne 653:

Coaep:kanuve yueOHOro npeaMera

o
8-1 KJ1acce
HepBOHa‘laJII)Hble XUMHYECKHUE IMOHATUA
HpCIlMCT XUMUU. POJ'IB XUMHUHU B XKXU3HU YCIIOBCKA. XI/IMI/IH B CUCTCMC HayK. Tena 1 BCUICCTBA. q)I/IBI/I‘-ICCKI/Ie
CBOﬁCTBa BeHIeCTB. ArperaTHoe COCTOAHHUC BGHIGCTB. HOH?ITI/IG 0 METOaax ITIO3HAHUS B XHUMHUH. qI/ICTI)Ie

BemecTBa U cMec. CriocoObl pas3zienieHus cMecei.

ATOMBI U MOJIEKYJIbI. XUMHYECKUE 3JIeMEHTbl. CHMBOJBI XMMUYECKUX 3JIEMEHTOB. IIpocThie U COXKHBIE
BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.



Xumudaeckast (I)OpMy.Ha. BaneHTHOCTS aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BCIIIECTB.
OtHocutenbHas aromHas Macca. OTHOCHTEIbHAs MOJICKYJISIpHasd Macca. MaccoBass 1079 XHUMHYECKOI'O
3JICMCHTA B COCIUHCHUMU.

KomnuectBo BemectBa. Moisb. MonsipHas macca. B3auMOCBSA3b KOJIMYECTBA, MAaCChl U YKCJIA CTPYKTYPHBIX
eIMHUI] BemecTBa. Pacu€Tel mo popMynaM XUMHUYECKUX COSTMHEHH.

dusuyeckue U XUMHYECKHE SIBICHHUS. XUMHUYECKas pcakuusa u eé IMPU3HAKH. 3akon COXpPAaHCHUS MAaCChI
BEIECTB. XHMMHUYECKUE ypaBHeHUs. Kitaccuukaims XMUMHYECKHX pPeakiuii (COeIMHEHHUs, Pa3lIOKCHHUS,
3aMeIIeHus, 0OMEHa).

XUMHYECKHH IKCTIEPUMEHT !

3HAKOMCTBO C XHMMHYECKOW IOCYJI0H, MpaBWiaMd pabOThl B Ja0opaTopu W NpHEMaMH OOpalieHHs C
J1a00paTOPHBIM 00OpPYIOBaHMEM, U3y4YCHHE W ONMHUCAHUE (U3MYECKUX CBOMCTB OOPa3lOB HEOPTaHUYECKHX
BEIECTB, HaOMoAeHHe Qu3nUecKuX (IUIAaBICHUE BOCKA, TasHHE JIbJad, PACTUPAaHHUE caxapa B CTYIIKE, KHIICHUE
Y KOHJICHCAIIMS BOJIbI) M XUMHUYECKHX (TOPEHHE CBEYHM, MPOKATMBAHUE MEIHOW MPOBOJIOKH, B3aUMO/ICHCTBUE
MeJa C KHUCIOTOi) SIBICHUI, HAOJIOJCHHE M OIMMCAHHE MPU3HAKOB IMPOTEKAHUS XHMHUYECKUX PEaKIUii
(pa3nokeHne caxapa, B3aMMOJICHCTBHE CEPHOI KUCIOTHI C XJIOPUAOM Oapusi, pa3IoKeHNe THAPOKCHIA MEAN
(I) mpu HarpeBaHuH, B3aMMO/ICHCTBHUE Kele3a ¢ pactBopom coiu Menu (1), u3yueHue crocoboB paseneHus
CMeceii: C MOMOIIBI0 MarHuTa, QUIBTPOBAHME, BHIIAPUBAHHE, NUCTHIUIALUSA, XpoMmarorpadus, MpoBeacHHE
OYHCTKH TIOBAPEHHOM COJIM, HAOIIOICHUE U ONMUCAHHUE PE3YJIbTATOB MPOBEICHUS OIBITA, WILTFOCTPUPYIOIIETO
3aKOH COXPAHEHUS MacChl, CO3/[aHUE MOJIeNIei MOJIeKYI (IIapOCTEPIKHEBBIX).

BaskHeiinue nmpeacTaBuTe Il HEOPraHUYeCKHX BellleCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — anemeHT 1 npoctoe BeniectBo. HaxoxieHue kuciaopoa
B MpHpoje, pU3MUeCKHe U XUMHUUYECKHe CBOMCTBa (peakuuu ropenus). Okcuabl. [IpumMeHeHne KUCIOpoa.
Crioco0bl MOTy4YeHUs: KUCIOpoaa B Ja00paTOPUM U NMPOMBILIUIEHHOCTH. KpyroBopoT kucinoponaa B mpHupoJe.
O30H — alToTpoNnHAsE MOAU(PHUKALUSA KUCIOPOA.

TemoBoil 3(p¢deKkT XUMUYECKOH peaklud, TEPMOXUMHUYECKHE YpaBHEHHS, HK30- U OSHIOTEPMHUYECKHE
peakuuu. TOMIMBO: yroib M MeTaH. 3arps3HeHHE BO3/yXa, YCHJIEHHEe NMapHUKOBoro 3ddekra, paspyuieHue
030HOBOT'O CJIOSL.

Bonopon — aneMeHT u mpocrtoe BemiecTBo. HaxoxaeHue Bojopona B mpupoae, GU3NYECKUe U XUMHYECKHE
CBOMCTBA, TPUMEHEHHUE, CITOCOObI osTydeHus. KuciaoTsl u comnu.

MounsipHblii 00BEM Ta30B. Pacu€Thbl M0 XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue CcBOMCTBa BOAbl. Boma kak pactBoputenb. PacTBopbl. HachllieHHbIE W HEHACHIIIEHHBIE
pactBopbl. PacTBOpuMOCTH BeliecTB B BojJie. MaccoBast 10J1sl BEIIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA
BoJbl. OcHoBaHus. Poib pacTBOPOB B NPUPOJAE U B JKU3HHM YeloBeka. KpyroBopoT BOJbI B TPHUPOIE.
3arpsi3HeHuE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanust Heopranmdeckux coeaumHeHuil. Oxcunbl. Knaccuukamus OKCHAOB: cojieoOpasyrolme
(ocHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U HecosieoOpasyronme. HomeHnknatypa okcuaoB. dusmueckue u
XMMHYECKHE CBOMCTBA OKCUIOB. [TomyyeHne okcuaos.

OcHoBanus. Knaccudukamnus ocHOBaHMI: MIENTOYN M HEPACTBOPUMBIE OCHOBaHMs. HOMEHKIaTypa OCHOBaHUH.
dusnyecKkue 1 XUMUYECKUE CBOMCTBA OCHOBaHUU. 11oirydeHre ocHOBaHM.



Kucnorel. Knaccudukanus kucnor. Homenkmarypa kucnor. @usndeckne 1 XUMUYECKHE CBOWCTBA KHCIIOT.
Pan akruBnoctu metamioB H. H. bekerosa. IlonyyeHnne kucior.

Conu. Homenknatypa coseii. @uznueckue U XUMHUECKUe CBOMCTBa coieid. [lonyuenue coei.
I'eneTnyeckas cBsI3b MEXK/y KjaccaMy HEOPTraHUYECKUX COCTMHEHUM.
XUMHYECKHH IKCTIEPUMEHT

KAueCTBCHHOE OMpEJENICHUE COJCPKaHMsl KUCIOpoaa B BO3JyXe, MMOIy4YeHHEe, COOMpaHue, Paclo3HaBaHUE U
U3y4eHHE CBOWMCTB KHCIOpOJa, HAOIIOJCHHE B3aUMOJCHCTBHS BEIIECTB C KHCIOPOAOM U  YCIOBHS
BO3HUKHOBEHUsI M NPEKpalleHusi ropeHus (mokapa), 03HaKOMJICHHE ¢ 00pa3laMd OKCHJIOB M OIMCAHHE HX
CBOICTB, OJTy4eHUE, COOMpaHne, paclio3HaBaHUE U M3YYCHUE CBOMCTB BOAOpoAa (ropeHue), B3auMoaeicTBIE
BoZopona ¢ okcuaoM Mmeau (1) (BO3MOXKHO HCIONB30BaHKME BHICOMATEPUAIOB), HAOIIOCHHE 00pa3LoB
BEIIECTB KOJMYECTBOM 1 MOJIb, MCCIIEIOBaHHE OCOOCHHOCTEH pAacTBOPEHUS BEIIECTB C Pa3IMYHOI
PacTBOPHMOCTHIO, IPUTOTOBJIICHHE PACTBOPOB C OMPENeIEHHON MacCOBOil J10Jell pacTBOPEHHOIO BEIECTBA,
B3aUMO/ICHCTBUE BOJIbI C MeTaJUIaMH (HATPHEM M KajibliieM) (BO3MOXKHO HCIOJIb30BaHHE BUICOMATEPUAIIOB),
MCCIIeIOBaHHE 00Pa3IOB HEOPraHWYECKHX BELISCTB PA3JIMYHBIX KIIACCOB, HAONIOJICHHE W3MCHEHHUSI OKPACKH
WHIIMKAaTOPOB B PAaCTBOpax KHUCIOT W MIeJo4YeH, u3ydeHue B3ammojeiictBus okcuma meau (I1) ¢ pactBopom
CEpPHOW KHUCIIOTHI, KUCIIOT C METaIaMH, PeaKkluil HeHTpain3aluu, MoJyuYeHUe HEPACTBOPHMBIX OCHOBAHUIA,
BBITCCHECHHE OJIHOTO METajula JPYTHMM M3 PAacTBOpa COJM, PEIICHHE SKCICPUMEHTAJIbHBIX 3aJ1au MO TeMe
«BaxHeiilime KIacchl HEOPraHMYECKUX COCMHEHUID.

Iepuonuveckuii 3axkoH u Ilepuogmueckass cucrema xumuuyeckux 3jementoB JI. U. Menneneesa.
Crtpoenue aToMOB. XUMHYeCKAasi CBA3b. OKUCINTEILHO-BOCCTAHOBUTEIbHbIE PeaKIMU

[lepBble TOMBITKM KiIacCU(UKALUN XUMHYECKHX 3JeMeHTOB. IIoHsATHE O TIpymnmax CXOIHBIX 3JEMEHTOB
(LIeoYHble M IMIETOYHO3EMENIbHBIE METAJUIbl, TaJOTeHbl, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT
amM(oTepHble OKCHJIBI U TUAPOKCH/IBL.

Ilepuonnueckuin  3akoH. Ilepuonnueckas cucrema xumuyeckux dnemeHtoB [ WM. Menzaeneesa.
Kopotkonepuonnas u muHHOTIepuoaHas ¢opmbl [lepuoandeckoit cucteMbl XxuMuueckux snementoB 1. H.
Menpeneesa. [lepuoabl u rpynnsl. @U3nUecKuil CMBICI MOPAJAKOBOIO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIBI
JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX saep. M30Tomnbl. DnekTpoHbl. CTpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xwmmuyeckux siemeHToB Ilepmommueckoit cucrembr JI. WM. MenneneeBa. XapaKkTepHCTHKa

XMMHMYECKOI0 3JIEMEHTA 110 ero noJjioxkeHuro B [lepuonnueckont cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS paJlyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U HEMETAININYECKUX
CBOMCTB I10 TpyIIaM ¥ NEPHOIAM.

3nauenue Ilepumonnueckoro 3akoHa u Ilepmoanueckold CUCTEMBI XMMHYECKHUX JJIEMEHTOB JUISI Pa3BUTHS
Hayky U npaktuku. J[. . Menaenees — y4€HbIN U IpayKJaHUH.

Xumudeckas cBsi3b. KoBaneHTHast (MOJSApHAS M HEMOJISPHAS) CBA3b. DJIEKTPOOTPHUIIATEILHOCTh XUMHUSCKHX
31eMeHTOB. MoHHas CBs3b.

CrencHb OKHCJICHUA. OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pCaKkuu. Hpoueccm OKHCJICHUSA )51
BoccTaHOBICHHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMHYECKHH IKCTIEPUMEHT



u3ydeHre 00pasIloB BEIIECTB METAIUIOB M HEMETA/UIOB, B3aMMOJICHCTBUE THAPOKCHIA IMHKA C PACTBOPAMH
KHCJIOT N menor{eﬁ, MMPOBCACHUC ONBITOB, WIIIIOCTPUPYIOIUX IMPUMCPBI OKUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX
peakiuii (ropeHue, peakiuy pa3aoKeHHs, COSIHMHEHUS).

MexnpeaMeTHbIe CBS3H

Peannsaunﬂ MCXKITPECAMETHBIX CBsA3eH npu MH3YYCHHH XHMHU B 8 Kkiacce OCYIICCTBILICTCA 4YCPE3
HCIIOJIB30BaHUEC KaK O6H_[I/IX C€CTCCTBCHHO-HAYYHbIX HOHSITI/If/’I, TakK u HOHHTHﬁ, SABJIAIOMXCA CUCTCMHBIMUA 1A
OTACJIBHBIX MIPEAMETOB €CTECCTBEHHO-HAYUYHOTI'O IIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIH (DaKkT, TUMOTE3a, TEOpWs, 3aKOH, aHallu3, CHHTE3,
Kiaccuukanus, TEPHOTUIHOCTh, HAOJIOACHHUE, DJKCIIEPUMEHT, MOJCIMPOBAHHUE, H3MEpPEHHEe, MOJECIb,
SIBJICHHE.

®dusnka: MaTepusi, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU]I, ©30TOIIbI, PAJJUOAKTUBHOCTh, MOJICKYJIA,
JJICKTPUYCCKUN 3apsiji, BEIIECTBO, TeJNO, OO0BEM, arperaTHoe COCTOSHHE BEIIEeCTBa, Ta3, (QuU3MUECKHe
BEJIMYMHBI, €IUHULIBI U3MEPEHUsI, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buomnorus: poTocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE TTOPO/IBI, OJIE3HBIE HCKOTIaeMbIe, TOTLIIMBO, BOJHBIC
pecypchl.

O-i KJjace
BellIeCTBO U XUMHNYECKadA pealcm/m

[lepuoanueckuii 3akoH. [lepuoanueckas cucrema xumudeckux snemeHToB J[. U. MengaeneeBa. Crpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB XMMHYECKHX JJIEMEHTOB INEPBBIX TPEX MEPUOMNOB, KaJMs,
KAJIBLIMSI M WX COCAUHEHUH B COOTBETCTBMM C IIOJIOXKEHHEM 3JIEMEHTOB B llepnommueckoil cucreme u
CTPOECHHUEM UX aTOMOB.

CTpOCHI/Ie BEIIECTBA. BUJbI XUMHYECKOM CBA3H. THIIBI KpUCTATNINICCKUX peH_IéTOK, 3aBHCUMOCTh CBOMCTB
B€IICCTBA OT THUIIA KpHCTﬂJ'IJIH‘-I@CKOﬁ peHIéTKI/I u BHUJa XHUMHYCCKOM CBSI3U.

KJ'IaCCI/I(I)I/IKaI_[I/IH U HOMCHKJIATYpa HCOPraHUICCKHUX BCIICCTB. XHMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIINXCS
K Pa3JIMYHbIM KJIaCCaM HCOPraHUYCCKHUX COGHHH@HHﬁ, FCHETUYCCKAs CBA3b HCOPraHMYCCKHUX BECIICCTB.

Krnaccudukaiusi XMMUYECKUX peakiMid MO0 pa3jn4HbIM Mpu3HakaM (M0 YHMCIy W COCTaBy YYaCTBYIOIIUX B
pEaKIMK BEIIECTB, 110 TEIUIOBOMY 3((eKTy, 10 U3MEHEHHIO CTENEHEeW OKUCICHHUSI XUMUUYECKUX AJIEMEHTOB, I10
00paTHMMOCTH, 10 YYacTHIO KaTaau3aropa). JK30- U DHIOTEPMHUYECKHE PEaKIUH, TEPMOXUMHUYCCKUE
YPaBHEHHS.

Ilonatue o CKOPOCTH XUMHYECKOM pCaKkIuu. [Tousitue 00 06paTI/IMBIX n HeO6paTI/IMBIX XUMHUYCCKUX
pPCaKIHAX. IlonssTie O TOMOISHHEIX U TCTCPOTCHHBIX PCAKIUAX. Ilonstne o karamm3e. IlomsaTme o
XUMHUYCCKOM PABHOBCCHU. (I)aKTOpBI, BJIMAIONIUC Ha CKOPOCTH XUMHYECKOMN peakin " IOJIOXKCHUC
XUMHYCCKOT'O paBHOBECHU .

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DJIEKTPOHHBIM OallaHC OKUCIUTENIbHO-BOCCTAHOBUTEIHHOU
peakin. CocTaBieHHEe YpaBHEHUIH OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA C MCIOJIh30BAHUEM METOa
AIIEKTPOHHOTO OallaHca.



Teopust HNEKTPOTUTUYECKON TUCCOLMAIMU. DJIEKTPOJIUTHI U HEANEKTPOIUThI. KaTnoHbl, aHnoHbl. MexaHnusm
JUucconualiin BCIHICCTB C paBHI/I‘-IHBIMI/I BHUIaMH XHMH‘ICCKOﬁ CBAA3H. CTGHGHL AUCCOLIrUaIlInu. CI/IJII:HI:IG nu
ciabble JIEKTPOITUTHI.

Peakiun MoHHOro oOMeHa. YCOBUS NPOTEKaHWs peakUUil MOHHOrO OOMEHa, IOJIHbIE U COKpALIEHHBIE
WOHHBIE ypaBHEHHMs peakuuil. CBoOICTBa KHCIOT, OCHOBAaHMW M COJIGH B CBETE MPEJCTAaBICHHHA 00
EKTPOIUTUYECKOH nucconanuu. KauecTBeHHble peakiuy Ha HOHBI. [loHATHE O THApOIU3e COoNel.

XUMHYECKHH IKCTIEPUMEHT !

03HAKOMJICHUE C MOJIEISIMU KPUCTAJUTMYECKUX PEIIETOK HEOPTAaHUUECKUX BEIIECTB — METAJIJIOB U HEMETAJIOB
(rpaduta W anmazsa), CIOKHBIX BeHIeCTB (XJIOpUAA HATPHsL), HCCICAOBAHHE 3aBUCHMOCTH CKOPOCTH
XUMHUYECKOH pEaKIUH OT BO3JACUCTBUS PAa3INYHBIX (HAaKTOPOB, UCCIECJOBAHUE JJICKTPOIPOBOJIHOCTH
PacTBOPOB BEIECTB, MPOIECCa AUCCOIUANNU KUCIOT, MeoYeld U cosell (BO3MOYKHO HCIOJIB30BAHUE BHIICO
MaTepHaoB), MPOBEJACHUE OIBITOB, WLIOCTPUPYIOIINX NPU3HAKUA MPOTEKAHHS PEaKIuidi MOHHOTO OOMEHa
(oOpa3zoBanue ocajaka, BBbIICICHHE Tra3a, OOpa3OBaHHWE BOJbI), OIBITOB, HILIFOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEeaKinii (TOpEeHUE, PEaKIliu Pa3IoKEHHs, COCAMHEHHS), pacliO3HABAHKE
HEOPraHMYECKUX BELIECTB C MOMOIIBI0 KaYECTBEHHBIX PEAKIMil Ha HMOHBI, PEIIeHHE SKCIIEPUMEHTAIbHBIX
3azad.

HeMeTanjbl 1 UX cOeAMHEHUA

OOmas xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHBIC CTEHEHH OKUCIICHHS.
CrpoeHue u (u3nuecKrue CBOWCTBA MPOCTHIX BELIECTB — TaJIOT€HOB. XHMMUYECKUE CBOMCTBA Ha NpUMEpE
xjopa (B3aMMOJEHCTBHE ¢ MeTalllaMd, HEMeTa/llaMH, IesodaMu). XisopoBojgopon. CouisHas KHCIOTa,
XMMHYECKHE CBOMCTBA, MTOJIYyYECHHUE, IPUMEHEHKE. J[efiCTBHE XJIOpa U XJIOPOBOIOPOAA HA OPTAHU3M YEJIOBEKA.
Baxuelimme XJIopuapl 1 UX HAXOKJIECHHUE B IPUPOJIE.

OObmas xapaktepuctuka 3meMeHToB VIA-rpynmnbel. OcoOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE CTEIEHU
okucinenusd. CtpoeHue u (pu3MUecKHe CBONCTBA NMPOCTHIX BEUIECTB — KUCJIOPOJA M Cepbl. AJIIOTPOIHBIE
MOJIUGHUKAIMM KUCIOPOAa U cepbl. XMMHUYECKHe cBoicTBa cepbl. CepoBOJOPO], CTpOeHHE, (U3UUECKUE U
XuMHueckue cBoMcTBa. OKCUABI Ccepbl Kak MpeACTaBUTENM KHUCIOTHBIX OKcHaoB. CepHas KHUCIOTA,
(u3nUeckre W XUMHUYECKHE CBOiicTBa (OOIIME Kak MpeICTAaBHTENs Kiacca KHUCIOT U creluduueckue).
XVUMHYECKHE peaklMM, JeKallle B OCHOBE IIPOMBIIUIEHHOTO CHOCO0a IMOJIy4eHHUsS CEpPHOM KHCIIOTHI.
[Tlpumenenue cepHoil kucinorel. Conu CepHOW KHUCIOTHI, KaueCTBEHHAas peaklus Ha cylbdar-HoH.
Haxoxnenne ceppl M €€ COEIMHEHMM B MNpUpoae. XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAOIEH Cpenbl
COCTMHEHHUSAMH cepbl (KHUCIOTHBIC JOXIHM, 3arpsi3HEHHE BO3AyXa M BOAOEMOB), CIOCOOBI  €ro
IIPEIOTBPALICHUS.

OO6mas xapaktepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTEICHH
OKHUCJIEHUS. A30T, paclpocTpaHeHHe B Mpupoe, PU3NIecKue U XUMHUECKHUe CBOMcTBa. KpyroBopot azota B
mnpuponae. AMMI/IaK, €ero CI)I/ISI/I'-IGCKI/IG U XUMHUYCCKUEC CBOI\/'ICTBa, ITOJIYUCHHUEC U IPUMCECHCHUC. Comu AMMOHUA, UX
dbusznyecKkue U XUMHUYECKHUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha WOHBI aMMOHHS. A30THas
KHCIIOTa, €€ mojaydeHne, (pu3nuecKue 1 XMMHUYECKUE CBOMCTBA (00IIHMe KaK MPEACTaBUTEN Kilacca KHCIOT |
cnenuduyeckue). Vcnonapb3oBaHWEe HUTPATOB U COJIGH aMMOHHMS B KAyeCTBE MHUHEPAJIbHBIX YIO0OpEHUH.
XUMHUECKOE 3arpsi3HCHHE OKPY)KAIOMICH Cpelbl COSAMHEHHSIMH a30Ta (KHCIOTHBIE OXH, 3arps3HEHHE
BO3/1yXa, MOYBBI U BOI0EMOB). Docdop, ammorponHbie Moaudukanuu Gocdopa, GU3NIECKHe U XUMHUCCKHIE
coiictBa. Okcua dochopa (V) u dhochopras kucmora, GU3HUECKHE U XUMUYECKHE CBOWCTBA, MOIyYEHHE.
Hcnonb3oBanue hocdaToB B KaueCTBE MUHEPATHHBIX YIOOPEHU.

OO6mas xapakrepuctuka 37eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEpPHBIC CTEIICHHU
OKHCIICHHs. YTJIEpoJ], aIOTPONHbIe MOAM(DUKALNKU, paclpocTpaHEeHHEe B TNpUpoae, QHU3UUECKUE M
XUMHUYECKHE cBoMcTBa. Ancopobuus. Kpyrosopor yraepona B mpupojae. OKCuasl yriaeposaa, ux Gusndeckue u



XUMHUYECKHE CBOWCTBA, JICHCTBUE HA JKUBBIC OPraHHU3MBI, IOJYYCHHE M TMPHUMEHEHHE. DKOJOTHYCCKHE
npo0JIeMbl, CBsI3aHHbIC ¢ OKcuaoM yriepoaa (IV), runoresa rio0abHOTO MOTEIUICHUS KJIMMAaTa, ITAPHUKOBBIH
3¢ dekT. YroybHas KUCIOTa U €€ CONH, MX PU3NYCCKUE U XUMUYCCKUE CBOMCTRBA, MOJyUYCHUE U MPUMEHEHUE.
KauecTBennas peakiuss Ha KapOOHAaT-WOHBL. Mcmonb3oBaHWE KapOOHATOB B  OBITY, MEIUIIMHE,
IIPOMBIIIJICHHOCTH M CEJILCKOM XO035HCTBE.

[TepBOHayYaIbHBIE MTOHIATHS 00 OPraHUYECKMX BEIISCTBAX KaK O COCAMHEHHSX yrieposa (MeTaH, 3TaH, STHJICH,
AlleTUJICH, 3TaHOJ, DJIMICPUH, YKCyCHas KuUCIoTa). [IpUpoJHbIE WCTOYHHKH YTIIEBOJOPOAOB (YroJib,
HOPUPOIHBIA Ta3, HeBTh), MPOAYKTH UX TepepaboTku (OCH3MH), WX POJIb B OBITY M IMPOMBIIUICHHOCTH.
[Nonatue o OMOIOTHMYECKH Ba)KHBIX BEUIECTBAX: XKHpax, Oenkax, yriaeBoJax — M UX POJIM B JKU3HU UYEIIOBEKa.
MarepuanbHOE €IUHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCIMHEHHM.

Kpemuuii, ero pusmdeckne 1 XUMHUYECKHUE CBOWMCTBA, MONydeHUE W NpuMeHeHue. CoelMHEHUs KPEeMHHUS B
npupozge. OO6mue mnpenacraBiacHus o0 okcuae kpemuus (IV) u kpemumeBoit kuciore. CHIHMKATBI, HX
UCIIONIb30BaHNE B OBITY, B MPOMBIIUICHHOCTUA. BakHEWIIne CTPOUTEIbHBIE MAaTepUANbl. KEPAMHKA, CTEKIIO,
IIeMeHT, OeToH, jxene300eToH. IIpobimeMbl 0Ge30MacHOrO HCIONIB30BAaHUS CTPOUTEIBHBIX MaTEepPHAIOB B
MMOBCETHECBHOM JKM3HH.

XUMHYECKHIH IKCIIEPUMEHT !

U3ydeHne OO0paslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHON KHCIOTHI, NMPOBEICHUE KadeCTBEHHBIX
peakuuii Ha XJIOPUI-UOHBI U HAOJIOJEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI, OTpaXarolue GU3nIecKue U
XMMHYECKUE CBOWCTBA TaJIOTCHOB M WX COCAMHEHHH (BO3MOXHO HCIIOIBb30BAaHHE BHUICOMATEPHAIOB),
O3HaKOMIICHHE C o0pa3uamu XJIOpHIOB (TaJOreHHIOB), O3HAKOMJIEHHE ¢ oOpa3namMu cepel U e
coelMHeHUsAIMH (BO3MOHO UCIIOJIb30BaHUE BHICOMATEPUAIIOB), HAOIIOICHHE ITpoliecca OOyIIIMBaHuUs caxapa
1oJ JIeHCTBUEM KOHLIEHTPUPOBAHHON CEpHON KMCIOTHI, M3YyYEHHE XHMHUUYECKUX CBOMCTB pa30aBieHHON
CEpHON KHCIIOTHI, IPOBEJCHHE KayeCTBEHHOW peaklUuu Ha cyib(paT-uOH W HaONIO/EHUE MpU3HaKa eé
HPOTEKaHUsI, O3HAKOMIICHHE C (PM3MYECKMMH CBOWCTBaMH a30Ta, Gocdopa M HX COCAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHICOMATEPUAIIOB), 00pa3iaMu a30THBIX M POCHOPHBIX YI0OpPSHHUH, MONTydeHne, COOupaHue,
pacrio3HaBaHWE U M3Y4YEHHE CBOICTB aMMHUaka, MPOBEAECHUE KAadeCTBEHHBIX PEAaKUMH HAa MOH aMMOHHMS U
dochaT-noH W WM3ydeHHE TPU3HAKOB HX MPOTEKAHUs, B3aMMOJECHCTBHE KOHIIEHTPUPOBAHHOW a30THOU
KUCIIOTBI C Me/bi0 (BO3MOXKHO HCIIONb30BAHUE BHICOMATEPHAIIOB), M3YUCHHE MOJENCH KPHCTAJUTHYECKUX
peméTok anMmasa, rpadurta, QyiiepeHa, 03HaKOMIIGHHE C TPOIECCOM aJCOpPOIMU PAacCTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM IPOTHUBOTasa, MOJIy4YeHUE, cOOMpaHue, paclo3HaBaHUE U U3yueHHe
CBOWCTB YTJIEKHCIIOTO ra3a, MPOBEJCHHE Ka4eCTBEHHBIX PEAKIMi Ha KapOOHAT W CHIIMKAT-WOHBI M U3yYeHHE
NPU3HAKOB HUX TMPOTEKaHMs, O3HAKOMJICHHE C NPOAYKIHMEH CUIMKATHOW IPOMBIIUIEHHOCTH, pPELIeHHE
SKCIEPUMEHTAIBHBIX 3a71a4 TI0 TeMe « BaykHel e HeMeTauibl U X COSAMHEHUS.

MeTasibl M HX COeIUMHEHUS

OOmast XapakTepuCTUKAa XHMUYECKUX DJEMEHTOB — METAUIOB Ha OCHOBAaHMM MX IIOJOXKEHUS B
[Tepuoanueckoit cucreme xumuueckux snemeHToB J[. M. MengeneeBa u crtpoeHusi aroMoB. CTpoeHue
MeTaJI0B. MeTtannuueckas CBS3b U METAJUIMYECKasl KpPUCTANIMYECKash PEIETKA. DJIEKTPOXUMUYECKUN DSl
HanpspkeHud MetayuioB. Pusznueckne M XMMHUYECKHE CBOMCTBAa MeTauioB. OOmiye crnocoObl MONTy4YeHUs
MeTaiioB. [IoHSITHE O KOPPO3UU METAJUIOB, OCHOBHBIE CITOCOOBI 3alIMTHI UX OT Koppo3uu. CrutaBbl (cTaib,
9yTYH, JIOPATIOMHHU#, OpOH3a) U X MPUMEHEHHE B OBITY U MPOMBIILIICHHOCTH.

[Ilenounbie meTambl: nonoxeHue B [leprnonnueckoi cucreme xumuueckux siemMeHToB J[. M. Menpaeneena,
CTPOCHHUE UX aTOMOB, HAXOXJICHUE B Mpupoae. DPU3nUecKue U XUMHUECKUE CBOWCTBA (Ha IpUMeEpe HATPUS U
Kasust). OKCH/IBI U TUAPOKCH/IBI HATPHUS U Kajus. [[puMEHEHHE IETOYHBIX METAJJIOB U MX COCAMHEHUIA.

[[{erouHO3eMENBbHBIE METAUIBI MarHWii M KalbLMW: IOJOKeHHE B llepuonnueckoil cucremMe XMMHYECKUX
anemenToB [[. 1. MenaeneeBa, cTpoeHME UX aTOMOB, HaXOXJeHHE B mpupoje. Ouzndeckne u XuMHUUECKHE



CBOWCTBA MarHus M Kajabllusl. BaykHene coeTMHeHNS Kaablust (OKCHI, THAPOKCHI, CONn). JKECTKOCTH BOIBI
U CIIOCOOBI €€ yCTpaHEHHS.

Amomunuit: nonoxenue B [lepuoandeckoil cucreme xumuueckux sneMentoB /. . MenaeneeBa, crpoenue
aToma, HaxoXJeHue B npupoje. Pu3ndyeckue u XMMHUYECKHE CBOMCTBA alfOMHHHS. AMQOTEpHbIE CBOWCTBA
OKCHJIa U THAPOKCHUA ATFOMUHUA.

Kene3o: nonoxenue B Ilepuogumueckoit cucreme xumudeckux sneMeHToB . M. MenpaeneeBa, crpoeHue
aToMa, HaXxoXJieHue B mpupojie. Duznueckre 1 XuMHUECKHUE CBOMCTBA xkeje3a. OKCUIbI, TUAPOKCUIBI U COU
xenesa (1) u sxenesa (111), ux cocrtas, CBOWCTBA ¥ MMOTyYCHHE.

XUMHYECKHH IKCTIEPUMEHT !

O3HaKOMIJICHHE C 00pa3liaMd METaUIOB M CIUIABOB, MX (U3UYECKHMH CBOMCTBaMH, U3y4YCHHE PE3yJIbTATOB
KOPPO3UH METAIOB (BO3MOXKHO HCIIOJIB30BaHUE BHIECOMATEPUAIOB), 0COOCHHOCTEH B3aMMOICHCTBUS OKCHIA
KaJIBIMSl U HATPUS C BOJIOW (BO3MOXKHO HCIIOJIb30BAHUE BHICOMATEPHAIIOB), HCCIIEIOBAaHUE CBOMCTB KECTKOM
BOJIBI, ITPOIIECCa FOPEHHMs Kejle3a B KHCIOopoae (BO3ZMOXKHO HCIOJIB30BaHHE BUICOMATEPHAIOB), MPU3HAKOB
IPOTEKAHMs KaYeCTBEHHBIX PEaKIMii HA MOHBI. MarHus, KaJblHs, aJFOMUHUS, HUHKA, xene3a (I) u xenesa
(1), memu (I1), HaOmOZEHUE W ONMMCAHWE MPOLIECCOB OKpAIIMBAHUS IUIAMECHH HOHAMHU HATPHS, Kalus M
KaJbIKsl (BO3MOXKHO HCIIOIb30BAHUE BHICOMATEPHUAIIOB), HCCIeIOBaHHEe aM(pOTEPHBIX CBOMCTB T'MAPOKCHIA
ATIOMHUHHUS U THIPOKCHIA [IUHKA, PELICHUE SKCIICPUMEHTAIIBHBIX 3314 10 TeMe «BakHelme MeTauibl 1 uX
COCTHHEHHSD.

XuMus M OKpyKamoLas cpeaa

BemecrBa u Marcepuajibl B MOBCCAHEBHOM JKM3HHM 4YEJIOBEKa. be3omacHoe HCIIOIb30BaHHE BEIIECTB U
XUMHUYCCKHUX peaKuHﬁ B 6LITy. HepBaﬂ NmoMoImb IMpru XUMHYCCKUX OKOT'aX U OTPABJICHUAX.

XUMHUUECKOe 3arps3HEHHE OKPYXKAKoIIei cpensl (MpeienbHast T0oMyCTMas KOHIICHTPAIUS BEIECTB, JAaiee —
IMJIK). Posib XuMHM B PELICHUU SKOJIOTHYECKHUX MTPOOIIEM.

XHMHYECKHI IKCIIEPUMEHT:
U3y4eHrne 00pa3oB MaTepHaioB (CTEKIIO, CIUIABbl METAIIOB, IOJIMMEPHBIC MATEPUAIIBI).
Me:xnpeamernbie CBA3U

Peanmm3anuss MeXNpeAMETHBIX CBs3ed TP HW3YYeHWHM XUMHH B 9 Kiacce OCYIIECTBISIETCS depes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M MOHATHH, SIBIISIOUIMXCS CUCTEMHBIMU IS
OTJIENIBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOT O IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIC TOHSTHS. HAay4YHBIM (DaKkT, THIOTE3a, 3aKOH, TEOpWsl, aHaIW3, CUHTE3,
KIacCU(pUKalus, MEePUOANYHOCTh, HAOIIOJCHHE, SKCIEPUMEHT, MOJCIMPOBaHNUE, HW3MEpPEHUE, MOJIEINb,
SIBJICHHE, TAPHUKOBBINA d()(PEKT, TEXHOTOTHS, MaTEPUAITBI.

®du3uKa: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIbI, paIAOAKTUBHOCTh, MOJIEKYJIA,
ANEKTPUUYECKUH 3apsijl, TPOBOAHHUKH, TIOTYIIPOBOJHUKH, AUDJIEKTPUKH, POTOIIEMEHT, BELIECTBO, TENO, 00BEM,
arperaTHoOe COCTOSIHUE BEILECTBA, Ta3, PacTBOpP, PacTBOPUMOCTb, KPHUCTAJUIMYECKAs] PEMIETKA, CIUIaBbI,
busznyecKue BEIMYUHBI, €IMHULIBI H3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunTe3, npixanwe, Ouocdepa, IKOCHUCTEMA, MHUHEPATbHBIE YIOOPEHHS, MHUKPOJIEMEHTHI,
MaKpOE)J'IeMeHTLI, IIUTATCIIbHBIC BCIIICCTBA.



['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TTOPOJIbI, TOJIE3HBIE HCKOTIaeMbI€, TOTINBO, BOJHBIE
peCypCBhl.

IlnanupyemMbie pe3yJabTaTbl OCBOEHHSI Y4eOHOIO
npeaMeTa

JINYHOCTHBIE pPe3yJbTaThl

JIngHOCTHBIE pe3ysbTaThl OCBOCHHSI IPOrPaMMbl OCHOBHOT'O OOIIEro OOpa30BaHUsS JIOCTHUTAIOTCS B XOE
00y4YeHUs1 XUMHUH B €IMHCTBE Y4EOHOM M BOCIUTATEIbHOMN NEATEIbHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU
POCCHICKUMH COIMOKYJIbTYPHBIMH M JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPHHSATHIMH B OOIICCTBE
NpaBWJIaMd W HOPMAaMH TIOBEJEHUS W CIIOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHUS, CAaMOPa3BHTUSA H
COLIMaNIN3aluu 00yYaOINXCA.

JInyHOCTHBIC PE3yJIbTaThbl OTPAKAKOT 'OTOBHOCTDH 06yqa10u1nxc;1 PYKOBOACTBOBATLCA CHCTEMOMH MO3UTHBHBIX
OECHHOCTHBIX OPHGHTaIII/Iﬁ H paClIMPCHUC ONbITA ACATCIbHOCTU HA eé OCHOBE, B TOM YUCJIC B YaCTH.

1)maTpHOTHYECKOT0 BOCIIUTAHMUSI:

LIEHHOCTHOTO OTHOULIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY K HAyYHOMY HAacCJEIMIO,
MOHUMAaHUS 3HAYCHMs] XMMHUUYECKOW HAayKHM B JKM3HHM COBPEMEHHOI'O OOINECTBa, CIOCOOHOCTH BIAACTh
JIOCTOBEpHON HMH(]OpManMeld o MmepeAoBbIX JAOCTHKEHUAX U OTKPBITUAX MUPOBOW M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA,;

2)rpaIaHCKOro BOCIIUTAHUS:

NPEJICTaBICHUs. O COLMAJIbHBIX HOPMax W MpaBUIaX MEKJIMYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE,
KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HON, Y4eOHO-HCCIEA0BaTENbCKOM, TBOPUECKON U
JpyTUX BHUJAX JEATEIIbHOCTH, TOTOBHOCTH K Pa3sHOOOPa3HON COBMECTHOM JESATEIbHOCTH IMpPU BBINOJIHEHUH
y‘~I€6HI)IX, IMO3HAaBATCJIIbHBIX 3a7ia4, BBIIIOJIHCHUN XUMHNYCCKUX SKCIICPUMCHTOB, CO3JJaHUN y‘I€6HBIX ITPOCKTOB,
CTpEMJIEHHS K B3aUMOIIOHMMAaHHIO U B3aUMOIIOMOUIM B IpoIecce 3TOM yueOHOM /eATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHUEC U IIOCTYIIKKM CBOUX TOBapHHIeﬁ C NO3MIMU HPABCTBCHHBLIX W MPABOBBIX HOPM C
Y4€TOM OCO3HAHMS MOCIEICTBUI NIOCTYIKOB,;

3)eHHOCTH HAYYHOT 0 MO3HAHUS:

MHPOBO33PEHUYECKNE NIPEACTABICHHS O BEMIECTBE U XUMUYECKON PEAKLIMM, COOTBETCTBYIOLIME COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOIIME OCHOBY ISl MOHMMAaHUSI CYUIHOCTH HAy4YHOW KapTHUHBI MHpA,
MPEJICTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPUPOJIbI, B3AUMOCBSI3SAX YEJIOBEKa C MPUPOTHOU
CpEeoii, O POJIM XMMHUHU B O3HAHUM ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHBBI, HaNpaBlICHHbIE Ha MOJYYCHHE HOBBIX 3HAHHA MO XUMHUH, HEOOXOAMMBIE s
0OBSICHEHHUST HAOJIIOAEMBIX TIPOIIECCOB W SIBICHWM, TMO3HABATEIbHOW, WH(OOPMAITMOHHOW W YHUTATEIIbCKOMN
KyJIbTypbl, B TOM 4YHCIIC€ HABHIKOB CaMOCTOSTEIbHOW pPAa0OTHl C Yy4eOHBIMH TEKCTaMH, CIPaBOYHOM
JTUTEPATYPOH, TOCTYITHBIMUA TEXHUIECKUMH CPEICTBAMU WH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYEHHWIO W TO3HAHUIO, JIFOOO3HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaM000Opa30BaHUIO,
NPOCKTHOH M MCCIEI0BATENbCKON JAEATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH WU YPOBHS
00y4eHus B JanbHEHIIIEM,



4)(popMupoBaHUs KYJbTYPbI 310POBBSI:

OCO3HAHHE LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLICHMS K CBOEMY 3J0POBBIO, YCTAaHOBKM Ha 3IOPOBBIN
0o0pa3 JKW3HHM, OCO3HAHHE IOCICICTBUHA M HENPUATHE BPEAHBIX NPUBBIYEK (YHOTPEOJCHUS aIKOros,
HApPKOTHKOB, KYpEHHs), HEOOXOJAMMOCTH COOJIOJCHUS TpaBHi O€30MAcHOCTH IpU OOpaIeHuH C
XMMHYECKMMHU BELLIECTBAMU B OBITY U pEaJIbHOU KU3HU,

5)Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K IPAKTUYECKOMY HM3YUYCHHIO NpOoQeccHil W TpyJa pas3invyHOrO poJa, YBOKCHHE K TPyLy H
pe3yJibTaTaM pr,[[OBOfI ACATCIIBHOCTHU, B TOM YHUCJIC HA OCHOBC IMPUMCHCHUA MMPECAMCTHBIX 3HAHUM 1O XHUMHHU,
OCO3HAHHBI BHIOOP HMHAWBUIYAIbHOH TPAaCKTOPHU IPOJIODKEHUsI 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX WHTEPECOB U IMOTPeOHOCTEH, yCIENHOM’
po(eCCHOHATBHON JIESITEIbHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHHUi, TOTOBHOCTH aJalTUPOBATHCS B
npodeccuoHaIBHOM Cpeje;

6)3K0JI0rnYecKOro BOCIIMTAHUS .

9KOJIOTUYECKU 11€J1IecO00pa3HOe OTHOIIEHHE K IMPUPOAE KaK MCTOYHMKY >KM3HM Ha 3emjie, OCHOBE &
CYLLECTBOBaHMs, IOHUMaHHUE LIEHHOCTH 37J0pPOBOI0 U Oe30MmacHoro o0pasa >kM3HU, OTBETCTBEHHOE OTHOLICHHE
K COOCTBEHHOMY (PM3MYECKOMY U ICHUXHUYECKOMY 310pPOBbIO, OCO3HAHME LIEHHOCTH COOJIOACHUS MpaBUII
0€e30MacHOro NOBEAEHUS MIPU padOTE € BELIECTBAMHU, a TAKXKE B CUTYyalUsIX, YTPOKAIOUIUX 3/10POBbIO U JKU3HU
JIO/IEH;

CIOCOOHOCTH NMPUMEHATh 3HAHUS, MOJydyaeMble NMPU M3YYEHUU XUMUH, JUIS pelleHHs 3a/ad, CBA3aHHBIX C
OKPY’KAIOIIEW IPUPOJHOM CpPENOM, Ul IOBBIIICHUS YPOBHS OKOJOTMYECKOM KYJBTYPhl, OCO3HAHMS
r7100abHOTO XapakTepa HKOJOTHMYECKUX IMpOoOJSeM M MyTeH HMX PpeIIeHHs MOCPEICTBOM METO/I0B XUMUH,
JKOJIOTUYECKOI0 MBIIUICHHS, YMEHHsI PYKOBOJACTBOBATbCS WM B II03HABATEIBHOW, KOMMYHHKaTUBHON H
COLIMAJIbHON IIPAKTHUKE.

MeTanpeamMeTHbie pe3yJbTAThI

B cocrtaBe MmerampeaMETHBIX PE3yNbTATOB BBIACISIOT 3HAYMMbIE A7 (OPMUPOBAHHUS MHPOBO33PECHHUS
oOrieHay4YHble TOHATHS (3aKOH, TEOPHs, NPUHIIHI, THIOTe3a, (akT, CHCTeMa, MPOIECC, SKCIECPUMEHT H
JPYyroe.), KOTOPbIE HCIOJIB3YIOTCSA B €CTECTBCHHO-HAYYHBIX YUEOHBIX MpeAMETax M IMO3BOJIAIOT Ha OCHOBE
3HAHUW M3 ITHX TPEeAMETOB (HOPMUPOBATH MPEJACTABICHUE O IEJIOCTHOW HAy4YHOW KapTHHE MHpa, U
yYHHBEpCalbHble Yy4eOHbIC JCUCTBHUS (MMO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC), KOTOpBIC
obecreunBarOT (OPMHPOBAHUE TOTOBHOCTH K CaMOCTOATEIbHOMY TIUIAHUPOBAHUIO U OCYIIECTBIECHUIO
y4e0HOM NesTeNbHOCTH.

Ilo3naBaTeibHBbIC YHHBeEPCAIbHbIE YUeOHbIe AeiCTBUS
Ba3oBble JJoruueckue aeiicTBUA:

YMEHHUS HCIONb30BaTh MPHUEMBI JIOTUYECKOTO MBINUICHUS TPH OCBOCHHHM 3HAHUH. PAaCKPHIBATH CMBICIT
XUMHUYECKUX TOHSATUN (BBIIENATh WX XapaKTEPHbIC MPU3HAKH, YCTAHABJIMBATH B3aMMOCBS3b C JAPYTHMH
MOHSATHSIMH ), KCITOJIb30BaTh MOHITHS IS OOBSICHCHHS OTCIBHBIX (PAaKTOB U SIBIICHHH, BEIOUPATh OCHOBAHUS U
KPUTEpUU IS KiIaccu(UKAIIMM XMMHYECKUX BEIIECTB M XUMHUYECKHX pPEakKlid, YCTaHABIMBATh MPUYUHHO-
CIIC/ICTBEHHBIC CBS3M MEXKIY OOBEKTAMU H3YYEHHsI, CTPOMTH JIOTHUYCCKUE pacCyXIeHus (MHIYKTHBHBIC,
JICTyKTUBHBIE, [10 aHAJIOTHH), Je7IaTh BBIBOIbI M 3aKJIFOUCHHUS,;



yMEHHE TPUMEHSATh B MPOIECCE MO3HAHWS TMOHITHS (IPEAMETHBIE W METANpPEIMETHbBIC), CHMBOJIHYCCKUC
(3HaKOBBIE) MOJENM, HCIIOJIL3yeMble B XHMHUH, NPEOOpPa3OBBIBATH IIHPOKO IPHUMEHSIEMBbIE B XUMHUH
MOJICTIbHBIC TIPEICTABICHUS — XUMHYCCKUN 3HAK (CHMBOJI 3JIEMEHTA), XUMHUYecKas (GopMyia U ypaBHCHHE
XUMHUYECKON peakuu — MPH peleHHH Yy4eOHO-NO3HABATENbHBIX 3a7ad, € YYETOM STHX MOJEIbHBIX
MPEJICTAaBICHU BBISBIIATH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKU N3YYaeMbIX 0ObEKTOB — XUMUYECKUX
BEIIECTB U XMMHUYECKUX PEAKLMM, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIECJICTBEHHBIE CBS3U U
MIPOTUBOPEYMS B U3yUAEMBbIX MPOIECCaX U ABJICHUSIX.

Ba3zoBrbIe ucciaenoBareLCKue AeCTBHSA.

YMCHHUC HMCIIOJIb30BATh IMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC HHCTPYMCHTA ITO3HAHMS, a TAKIKEC B KAa4YCCTBC
OCHOBBI AJIA (bOpMI/IpOBaHI/IH THIIOTESEI 110 IMMPOBEPKE MPAaBUIIbHOCTH BBICKA3bIBACMBIX Cy>KI[CHPII>i;

NpUOOpETEeHNE OMbITAa 10 IIAHUPOBAHUIO, OPraHM3alMU W MPOBEICHUIO YYEHHUYECKHX SKCIEPHUMEHTOB,
yMeHHE HaOIIoaTh 3a XOAOM IPOIECCa, CAMOCTOATENILHO IPOTHO3UPOBATh €0 PE3yJbTar, (OpMYIUPOBATH
0000IIeHNsT ¥ BBIBOABI IO pe3yjbTaTaM INPOBEAEHHOTO OMbITA, HCCIEJOBAaHHSA, COCTaBIATH OTYET O
IpoJieJIaHHOM pabdoTe.

Paborta ¢ unopmanmeii:

yMEHHE BBIOUpPATh, AHAIU3UPOBAaTh M WHTEPHIPETUPOBATh HH(GOPMALMIO PA3NIUYHBIX BHAOB H  (opm
MNpeaACTaBJICHUA, IMOJIY4YacMYIO M3 pPas3HbIX HCTOYHHKOB (Hay'—IHO-HOHyJI?IpHa?I JUTCparypa XUMHUYCCKOI'O
COJIepKaHMs, CIIPaBOYHbIC MOCOOMs, pecypcbl VHTepHETa), KPUTHYECKH OLICHUBATh MPOTHBOPCUMBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHHE IPUMEHSTH pa3IMyHbIe METOABI ¥ 3aIIPOCHI IIPU MOMCKE B 0TOOpe WHPOPMAIIUU U COOTBETCTBYIOIINX
JTAHHBIX, HEOOXOOUMBIX Ul BBIMOJHEHHs Y4eOHBIX W TIO3HABaTENIBHBIX 33734 ONpPEIEeNEHHOTO THIIA,
IpUOOpETEeHNE OIbITa B 00JACTH MCMOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYpOH aKTHMBHOIO HCIIOJIb30BAHMS PAa3JIUYHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO
BbIOMpaTh ONTUMAJIBHYIO (hOpMy TMpeacTaBieHUs HMHOOPMALMKM M WUIIOCTPUPOBATh peIllaeMble 3ajauu
HECJIO)KHBIMU CXEMaMH, IMarpaMMaMu, IpyruMu ¢popMaMu rpaduKu U UX KOMOWHAIMSMH;

YMEHHE UCMOIb30BaTh W AaHAJU3UPOBATh B Ipollecce Y4eOHOH U HCCIeI0BaTEIbCKOW JesTeIbHOCTH
MH(GOpMALIMI0O O BIUSHUM NPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SHCTBA M TpaHCIOPTa HA COCTOSIHHE
OKPY>KaIOILe IPUPOJIHOMN CPEIBIL.

KOMMyHI/IKaTI/IBHI)Ie YHUBEPCAJIIbHBIC yqeﬁm,le JeHCTBUA:

yMeHHsI 3aj7aBaTh BONpOChl (B Xojae auanora u (WiM) IMCKYCCHH) IO CYIIECTBY OOCYXIAeMOH TEMBl,
(GOopMyITHUpPOBATH CBOM NPEITI0KEHHSI OTHOCUTEIHHO BBIMOIHEHHUS MPEUIOKESHHOM 3a/1a4H;

YMEHUS MPEACTaBIATh MOJyYEHHbIE PE3YJbTaThl MMO3HABATEIILHON JEATEIBHOCTH B YCTHBIX U MUCbMEHHBIX
TEKCTaxX; JejaTh MPE3EHTAINI0 PE3YyJIbTaTOB BBHIMOJHEHUS XHMHUYECKOTO JKCIepHUMeHTa (71abopaTopHOTo
OTIBITA, JIAOOPATOPHOU PAOOTHI MO UCCIICAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO IPOCKTA);

yMEHHS y4eOHOT0 COTPYAHMUYECTBA CO CBEPCTHUKAMU B COBMECTHOH MO3HABATEIbHOW U MCCIIEI0BATEIbCKOM
JeSITeIbHOCTH MPHU PELICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE y4yéTa OOIIMX MHTEPECOB M COTJIACOBAHMS
no3unuii (00CyXKaeHHS, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPIMHAIIUS COBMECTHBIX JICHCTBHA,
OIpe/IeTICHNEe KPUTEPHEB 110 OI[CHKE Ka4eCTBa BHIIIOJIHEHHOI paboThl M IPYyTHE).

PeryasiTuBHbIe yHHBepcaJbHbIe Y4eOHbIe NeliCTBHS:



YMEHHME CaMOCTOSITENIBHO ONPEACIATH LEIU ACATEIbHOCTH, IUNIAHUPOBATh, OCYIIECTBIIATh, KOHTPOIUPOBATh U
npyu HEOOXOTUMOCTH KOPPEKTHPOBATh CBOIO NESATEIBHOCTH, BBIOMpATh Hambosee >PQeKTHBHBIE CIOCOOBI
pemieHust y4eOHBIX M IIO3HABaTENIbHBIX 3aJ[ad, CAMOCTOSTEIBHO COCTaBIATh WM KOPPEKTUPOBATh
NPEUIOKEHHBI AITOPUTM JEHCTBUN MpPU BBIIOJIHEHUH 3aJaHUN C y4ETOM MOJY4YCHHsS HOBBIX 3HAHHHA 00
U3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUAX, OLIEHUBATh COOTBETCTBUE IIOJYYEHHOI'O pe3yJbTara
3as1BJICHHOM 1I€JIM, YMEHUE UCII0JIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIIaracMble B YCIOBUH 3aJaHUN.

IIpeaMeTHbIE pe3yabTaThI

B coctaBe mpeaMeTHBIX pe3yJIbTaTOB IO OCBOCHUIO O0S3aTEIIBHOTO COJEpIKaHWs, YCTAHOBJICHHOTO JaHHOMN
denepanpHOl paboueil MporpaMMoi, BBIIEISIOT: OCBOCHHBIC OOYYAIOIIMMHUCS HAYYHBIC 3HAHUS, YMECHUS U
CcrocoObl JelcTBUM, crnenuduueckue aisg TpeaMeTHOW obnactu «XuMHs», BUABI JACATEIBHOCTH TIO
MOJIYYEHHUIO HOBOTO 3HAHMsI, €r0 UHTEPIIPETAIINH, TPEOOPA30BAHHIO U IPUMEHEHHIO B PA3TMYHBIX YICOHBIX U
HOBBIX CUTYyallHsIX.

8- KJacc

K konmy oOyuenus B 8 KJacce MpeaMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OpMHUPOBAHHOCTH Y 00yUaIOIIUXCSI YMEHHI:

e pacKpbIBaTh CMBIC] OCHOBHBIX XMMHYECKHX IOHSATHI. aTOM, MOJIEKYJIa, XUMHUYECKUN DJIIEMEHT,
MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OAHOPOIHAS W HEOIHOPOJHAS), BaJCHTHOCTb,
OTHOCHTEIIbHAs aTOMHAsl U MOJIEKYJIsIpHas Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasl JOJS XUMHYECKOro SJEMEHTa B COCIWHEHUH, MOISAPHBIA O00BEM, OKCHUI, KHCIIOTa,
OCHOBAaHME, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEINEHb OKHUCICHHUS, XHUMHUYECKass peakius,
KIacCUpUKALUA PEeaKIuil. peakluu COCIUHEHUS, pPeaklUd DPa3I0oKEeHHs, PEaKIUU 3aMellleHus,
peaknuu oOMEHa, 9K30- U SHIOTEPMUUYECKHE PEAKIUH, TeTUIOBOM A (EKT peakiuu, sapo aroma,
ANEKTPOHHBIA CIOM aToMa, aTOMHas OpOUTallb, paguyC aromMa, XMMHUYEcCKas CBSI3b, MOJSPHAs U
HEMOJIAPHAs KOBAJICHTHAsI CBSI3b, MOHHAs CBS3b, WOH, KaTUOH, aHWOH, PACTBOpP, MaccoBas OIS
BelecTBa (MPOIEHTHAsT KOHIIEHTPAIIUS) B paCTBOPE;

e UIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMWYECKUX MOHATHN W MPUMEHSATHh 3TH TMOHATHS MPHU
ONMCaHMU BEILLECTB U UX IPEBPALECHUN;

e HCIOJNB30BAaTh XWMHUYECKYIH) CHMBOJHUKY [UJII COCTaBJCHHS (OpMYJ BEIIECTB W ypaBHEHUU
XUMHYECKUX PEAKLUN;

e ONpENENsATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COCIMHEHHSX, CTETCHb OKUCIEHUS
JJIEMEHTOB B OWHAPHBIX COEAMHEHUSAX, NPUHAIJICKHOCTh BEIIECTB K OMpeIelIEHHOMY Kiaccy
COeIMHEHUI 1o (opMysiaM, BUI XUMHUYECKOH CBA3M (KOBAJIEHTHAss M WOHHAS) B HEOPTaHHYECKUX
COCAUHEHHUSIX;

e packpsiBaTh cMbica Ilepumoandeckoro 3akona JI. M. MenneneeBa: AeMOHCTPUPOBATh NMOHUMAaHUE
MEPUOJNYECKOM 3aBUCUMOCTH CBOMCTB XHMMHUYECKHMX DJIEMEHTOB OT UX IIOJOXKEHUSA B
[lepnonnueckoil cucTeMe, 3aKOHOB COXPAaHEHHUs MAaccChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HHsI, 3aKOHa ABOTrapo;

e ONHUCHIBATH W XapaKTepu3oBaTh TabmuuHyro Gopmy Ileprognyeckoit CcHUCTEMBl XUMHUYECKHX
AJIEMEHTOB. pa3iNuaTh MOHATUS «IJIaBHas moarpynmna (A-rpymma)» u «nobounas moxarpymnma (b-
IpyIa)», Majible ¥ OOJBIINE MEPHOIBI, COOTHOCHTh 0003HAYEHHS, KOTOPbIE MMEIOTCS B TaOJIHIE
«Ilepuognueckas cucrema xumuuyeckux osnemeHtoB J[. M. Mengeneesa» ¢ 4YHUCIOBBIMU
XapaKTePUCTHKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj siipa, 00Iee Ynuciio
AJIEKTPOHOB U PACIPECICHHE UX 0 AIEKTPOHHBIM CIIOSIM);

e KIACCU(PHUIUPOBATh XUMHUYCCKUE JIEMEHThI, HCOPIaHUUECKHE BEIECTBA, XUMUYCCKUE Peakiuu (1o
YHCITY U COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3 (deKTy);



e XapaKTepH3oBaTh (OMMCHIBATh) OONIME XHMHYECKHE CBOWCTBAa BEIIECTB pPAa3JIMYHBIX KIIACCOB,
MOATBEPK/asi ONMCAHWE NPUMEpPaMHU MOJEKYJSPHBIX YPaBHEHHI COOTBETCTBYIOLIUX XMMHYECKHX
peakuuii;

e IIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT MX KAa4E€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHUN B PA3JIMYHBIX YCIOBHUSX;

e BBIUUCIISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MacCOBYIO [OJIIO
XMMHUYECKOI0 3JeMeHTa 1o (GopMyse COEAMHEHHUS, MacCOBYIO JOJIO BELIeCTBa B pPacTBOpE,
IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM peaKIuy;

e IIPUMEHATH OCHOBHBIE OIE€pPALlMM MBICIUTEIBHON IEATEIBHOCTH — aHAIW3 M CUHTE3, CPaBHECHMHE,
000011IeHHE, CUCTEeMAaTU3aINI0, KIacCU(UKAINIO, BBISBICHUE NMPUYMHHO-CIECICTBEHHBIX CBS3EH —
JUISL U3y4EHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAYy4YHbIE METObI IO3HAHUS
— HaOJrOIcHHE, M3MEPEHHE, MOJICIIMPOBAHUE, SIKCIIEPUMEHT (peasibHbIi U MBICIICHHBIH);

e cIeNoBaTh IIPAaBUJAM I10JIb30BAaHUS XMMHUYECKOW IMOCYyAOH M J1abOpaTOpHBIM O00OpYyZOBaHUEM, a
TaKKe MpaBuUjaM OOpalIeHHs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIHUSAMH IO BBIIOJTHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB IO MOJYYEHHIO U COOMpPaHMIO TIa3000pa3HbIX BEIIECTB
(Bomopoza W KHCIIOpOJA), TNPHUTCOTOBICHUIO PAaCTBOPOB C ONPEICIEHHON MaccoBOW oJei
pacTBOPEHHOIO  BELIECTBA, IIJIAHMPOBAaTb M IPOBOAUTH XUMHYECKHE OKCIIEPUMEHTHI IIO
PAcIO3HaBAaHHIO PACTBOPOB LIETOYCH U KHCIIOT C HOMOIIBIO HHANKATOPOB (JTakMyc, (eHOI(TaICHH,
METHJIOPAHXK U JIPYyTHE).

9-i1 KJIace

K konmy oOyuenms B 9 Kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YypPOBHE JOJDKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y 00yUaIOIIUXCS YMEHHI:

* pacKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKHUX ITOHATHI. XMMUYECKUN DJIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJEHTHOCTH, JIEKTPOOTPULATENBHOCTD,
CTENeHb OKHUCJICHUS, XUMHUYECKasi peaKklusi, XMMHUECKas CBs3b, TEIUIOBOM 3((eKT peakiuu, MOJb,
MOJIApHBIA O0BEM, pacTBOp, SJAEKTPOIMUTHI, HEIIEKTPOJIUTHI, SJIEKTPOIUTUYECKAs IHUCCOLMALINS,
peakMy MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe paBHOBecHe, oOpaTHMble W HeoOpaTHUMbIe
peaKkuuy, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU, OKHCINTEIb, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAHOBJICHHE, AaJIOTPOIHs, aM(pOTEPHOCTb, XUMHYECKas CBs3b (KOBAJCHTHAs, HWOHHAas,
METaTTMYeCKast), KPUCTAJUTNYECKasl PEHIéTKa, KOPPO3Usl METAIIOB, CILUIABbl, CKOPOCTh XMUMHUUECKON
peakuuu, npeaenpHo nonycrumas konuenrpanus 11JIK Bemectsa,

e JIIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHSATUN M MPUMEHSATH 3TH TOHATUS IPU
OINMCAaHNU BEUIECTB U UX NPEBPAILECHUN;

e HCHOJb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [UIsI COCTaBJI€HHS (QOpPMYJ BEHIECTB M YypaBHEHHM
XUMHYECKHUX PEaKIIHM;

e ONpPENENATh BAJECHTHOCTH M CTENEHb OKHUCICHHS XWMHYECKMX OJJIEMEHTOB B COCIWHEHHSX
pPa3IMYHOIO COCTaBa, MPUHAICKHOCTb BEIIECTB K OIPEAEIEHHOMY KIACCy COCAMHEHUHN II0
dbopmynam, BUJ XUMHYECKOW CBs3M (KOBAJCHTHAs, MOHHAS, METAUIMYECKAs) B HEOPTaHHMUSCKHX
COEJMHEHUSX, 3aps] MOHA IO XUMHYECKOH Qopmyle, XapakTep Cpeabl B BOJIHBIX pacTBOpax
HEOPraHWYECKUX COEANHEHUH, TUI KPUCTAININYECKON PEMIETKH KOHKPETHOTO BEUIECTBA,;

e packpeiBaTh cwmblcn llepuonmueckoro 3akona JI. M. MenneneeBa M IEMOHCTPUPOBATH €ro
MOHMMAaHME. ONHCHIBaTh W XapakTepu3oBaTh TabnuuyHyro @opmy Ilepuognueckoit cucTembl
XMMHUYECKHX DJIEMEHTOB. pa3inyarh TOHATHS «rNaBHas noarpynmna (A-Tpynma)» U «moOovHas
noarpynna (b-rpynma)», Manbie W OOJbIIHE MEPUOIBI, COOTHOCHTH O0O3HAYEHUs, KOTOPBIC
UMEIOTCS B TEPUOAMYECKOM TaOiuIle, C YHUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij siipa, o0lIee YMCiIo MEKTPOHOB U PaclpeIesiCHuE UX 10
AIIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB AJIEMEHTOB M MX
COCMHEHMH B NpeeaX MajblX IEPUOIOB U IIaBHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB,;



KITaccu(HUIUPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XMMUUECKUE peakiuu (o
YHUCIY U COCTaBy Y4YacTBYIOUIMX B PEAKIMH BEILECTB, IO TEIUIOBOMY 3(PQeKTy, M0 M3MEHEHUIO
CTEereHel OKUCIICHUSI XUMHYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATh) OOLIME M CHEUU(PHUSCKHE XUMHYECKHE CBOWCTBA MPOCTBIX U
CJIO’KHBIX BEIIECTB, MOJTBEP’Aas ONUCAHHWE NMPUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUIl
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUH;

COCTaBJIATh YPaBHEHHUS MIEKTPOIMTUYECKON NMCCOLMALMU KUCIIOT, LIeJoYe M cojel, NOoIHbIE U
COKpaIEHHbIE ypaBHEHHS pPEaKUUil MOHHOTO OOMEHA, ypaBHEHMS pEaKIuil, MOATBEPKIAIOIINX
CYLIECTBOBAaHHME T'€HETHUYECKON CBSA3U MEX/Y BEIECTBAMU PAa3JINYHbIX KJIACCOB,;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX DPEAKIMM IOCPEACTBOM COCTaBICHUS
JIEKTPOHHOIO OajaHca 3TUX PEAKIIMH;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHMSI, BOSMOXXHOCTU IPOTEKAHUS
XMUMUYECKHUX MPEBPALICHNUIN B PAa3JIMUHBIX YCIOBHSIX;

BBIUNCIISTh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MacCOBYIO [OJIIO
XMMHUYECKOI0 3JeMeHTa 1o (GopMyse COEAMHEHHUS, MacCOBYIO JOJIO BELIECTBa B pPacTBOpE,
IIPOBOAUTH Pacu€Thl 10 YPaBHEHUIO XUMHUYECKOM peakiuu,;

coOurolaTh NpaBUia IOJIB30BAaHUS XMMHUYECKOH MOCYN0M M 1abopaTopHbIM OOOpYyAOBaHHEM, a
TaK)Ke NpaBuia oOpallleHHs C BELIECTBAMH B COOTBETCTBUU C MHCTPYKLUSMHU I10 BBIITOJIHEHUIO
71a00paTOPHBIX XMMHYECKHUX OIBITOB IO MOJYYEHHIO U COOMpaHMIO TIa3000pa3HbIX BEIIECTB
(aMmMHMaka 1 yrJICKUCIIOro Ta3a);

IPOBOJUTH PEAKLIMH, TOATBEPXKIAOIINE KaUeCTBEHHBIN COCTAaB pa3IMYHbIX BEIIECTB. paclo3HaBaTh
OTIBITHBIM ITyTEM XJIOPH]I-, OpPOMUI-, MOAUI-, KapOoHaT-, Pocdar-, cumukar-, cynbdar-, THIPOKCH/I-
VOHBI, KATHOHBI aMMOHMSI 1 MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOJHBIX PAacCTBOPAX
HEOPraHUYECKUX BEIIECTB;

IPUMEHATh OCHOBHBIE ONEPALlUU MBICIUTEIbHON NEATEIbHOCTH — aHAJIM3 U CHUHTE3, CPaBHEHHE,
0000IIIeHNE, CHUCTEMAaTH3AIMIO, BBISBICHUE IPUYUHHO-CICACTBEHHBIX CBSI3€H — IS M3ydYCHHS
CBOMCTB BEIIECTB M XMMHYECKHX pEaKLUi, €CTECTBEHHO-HAYy4YHbIE METOAbl IIO3HAHUSA —
HaOJII0/ICHNE, U3MEPEHHE, MOJICIIMPOBAHNUE, IKCIIEPUMEHT (peasbHbIN U MBICIICHHBIH).

MoanucaHo umdpoBoi nognuceto: FTOCYAAPCTBEHHOE
OBJIACTHOE BHOJ)KETHOE QBLLEEOEPA3OBATE/IbHOE
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