AHHOTaUMs K padoyeil nporpamme nmo Xumnu 8-9 kiace

2.1.13.1. PaGoyas mporpamma 1o y4eOHOMY mpeameTy «Xumus» (0a30BbIii
ypoBeHb) (mpeaMeTHas o001acTh «EcTecTBeHHO-Hay4dHBIE MpeaMETh») (Hanee
COOTBETCTBEHHO — MporpamMma IO XHWMHU, XUMHSI) BKIIOYAET MOSICHUTEIbHYIO
3aMKCKY, COJIepKaHUE 00yUEHUs, INIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS IPOrPaMMBbl
M0 XMMHUHU.

2.1.13.2. [losicHuTenpbHAS 3aMHCKa.

2.1.13.2.1. Ilporpamma 1o XMMUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM MPOrpPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, IPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (peAepanbHO pabouell MporpaMMbl BOCITUTAHUS
U ¢ yd4€TOM KOHIICTIIMHM TIPETOJaBaHus ydeOHOTO TMpeaMeTa «XUMHS» B
oOpasoBaTebHbIX opranusamnusax Poccutickoit denepamnum.

2.1.13.2.2. llporpamma 1O XUMHH pa3paboTaHa ¢ LEIbI0 OKa3aHUs
METOJMYECKON TMTOMOIIY YYUTENIO B CO3/IaHUU paboyeil mporpaMMebl 1o y4eOHOMY
peIMETY.

[Iporpamma mo xumuu Ja€T MPEACTABICHHE O LENsAX, OOIIeH CTpaTreruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMHU Y4eOHOTO
npeaMeTa,  YCTaHaBIMBaeT  00s3aTelIbHOE  MPEIMETHOE coJiepKaHue,
MpeaycCMaTpUBaeT pACIpeACeICHHe €ro Mo KiIaccaM W CTPYKTYPHUPOBAHHE II0
paszzmenaM M TeMaM MPOTpaMMbl TIO XHMHH, OTPEASTSET KOJWYECTBEHHBIE W
KaueCTBCHHBIC XapaKTEPUCTHKH coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEILHOCTh ~ M3YYEHUS XHUMHH C yY9€TOM  MEXKMPEIMETHBIX U
BHYTPHIIPEIMETHBIX  CBS3€H, JIOTHKM y4eOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuMXCs, OMNpPEAeNseT BO3MOXXHOCTU TMpeaMera s
peanu3anuu TpeOOBaHUIM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0O0pa30BaHMS, a TaKKe TPECOOBAaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3YUYeHUs MpeMeTa U OCHOBHBIX
BHUJIOB y4eOHO-ITO3HABATEIbHOW JCATEIbHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

2.1.13.2.3. 3HaHue XUMHH CIYXUT OCHOBOM i1  (popmMupoBaHUs
MHUPOBO33pEHHUsI 00YYAIOIIETOCs, €r0 MPEJCTABICHUN O MaTEePHAILHOM E€IHMHCTBE
MHpa, BaXHYIO pOJIb HUTrparoT (GOPMHPYEMbIE XUMHUEH TIPEACTABICHUS O
B3aMMOTIPEBPAIIEHUSAX SHEPTUH U 00 DBOJIFOIIMU BEIICCTB B MPHUPOJIE, O IMYTAX
penieHus riao0aabHBIX TPOOJIEM YCTOMYNBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HPHEPreTUYECKOM, THUIIEBOM W  JKOJOTHYecKOoW  Oe30MacHOCTH, MpolJeM
3IpaBOOXPaHCHUS.

2.1.13.2.4. VI3yueHune XUMHUHU:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEH  IIJIT  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHATILHON TPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHPOBAHHUE MBINUICHUS W TBOPUYECKHX CIIOCOOHOCTEH
OOydJarommMxcsi, HABBIKOB WX CAMOCTOSITENHHOW Y4EOHOW JIESITEIBHOCTH,
OKCIIEPUMEHTATIbHBIX M HCCICIOBATEIbCKAX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESITEIIBHOCTH;



3HAKOMHUT CO CHenu(PUKON HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €QUHCTBO MPUPOBI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW rpaMOTHOCTH O0y4arOIINXCS;

CIIOCOOCTBYET (bopMHUPOBAHUIO LEHHOCTHOTO OTHOILICHUS K
€CTECTBEHHO-HAYYHbIM 3HAHUAM, K NPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJAJ B
HKOJIOTHYECKOE 00pa3zoBaHue 00yJarOIIUXCs.

Jlanubple HampaBiieHHs] B OOYyYEHHUHM XUMHUU OOECIEUYMBAIOTCA CHEIUPUKON
COJIepKaHMsl  y4eOHOTro  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyecku
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XUMHUH Ha ONpeAeIEHHOM dTane eé
pa3BUTHSAL.

2.1.13.2.5. Kypc XxuMuM Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs
OPUEHTUPOBAH Ha OCBOCHHME O0YUYAIOIIUMUCS CUCTEMBbI NIE€PBOHAYANIBHBIX MOHITHI
XUMHUHM, OCHOB HEOPraHWYECKOM XUMHUU M HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX
IOHATUN OPTaHUYECKON XUMHUH.

2.1.13.2.6. CtpykTypa cojepxaHus MporpaMMbl 0 XUMUU CPOPMUpOBaHA HA
OCHOBE CHCTEMHOTO mojxoaa K €& m3yueHuto. CoaepikaHHE CKIIAIBIBACTCS W3
CUCTEMbI MOHATUA O XMMHYECKOM JJIEMEHTE M BEIIECTBE W CUCTEMbI MOHATHUU O
XUMHUYEeCcKOU peakiu. O6e 3Th CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 MPUHIIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
pPa3HOro ypOBHSI:

aTOMHO-MOJICKYJISIPHOTO YUYE€HMSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunonnueckoro 3akona J[.1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

YYE€HUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

MPEACTABICHUM 00 ANEKTPOJIUTUUECKON JUCCOIMAIIUY BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHUSI PACCMATPUBAIOTCI HA OCHOBE HAMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS ¥ BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHHUS U MTOTYUYEHHS U3YyUaeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl TIO XUMHH  CIOCOOCTBYeT  (HOPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAUT C MPUBICUECHUEM 3HAHUU U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.

2.1.13.2.7. llpu u3y4eHrr XUMHUH TPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIbHOCTH Y€JIOBEKAa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1aua
y4eOHOr0 MpeaMeTa COCTOUT B (DOPMUPOBAHMHM CUCTEMbl XMMUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, s3blka HAayKW, B MPHUOOIIEHUU K
Hay4YHbIM METOJaM IO3HAHUS MPU U3YUYCHUU BEIIECTB U XUMHUUYECKUX PEaKIHii, B
dbopMHUpPOBAaHNUY U PA3BUTUH MO3HABATEIHHBIX YMEHHUIA U MX TPUMEHEHUH B Y4€OHO-
MO3HABATENILHON 1 Y4eOHO-UCCIIEI0BATEIHLCKON JIEATeIbHOCTH, OCBOCHUH TTPABHII
0e30macHOro 0OpaIIeHUs ¢ BEIECTBAMH B IIOBCETHEBHOM KU3HH.



2.1.13.2.8. Ilpu u3y4yeHnr XUMHUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus
BaYKHOE 3HAYEHUE MPUOOPENI TaKKe 1eJ1, KaK:

dbopMHpoBaHHE MHTEIUIEKTYalbHO Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY MPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

HaIpaBJICHHOCTh O0YUYEHUsI HA CUCTEMAaTUYECKOE TPUOOIICHUE 00yUaroIIMUXCs
K CAMOCTOSITEJIbHOM MO3HaBaTEIbHOU e TEIHbHOCTU, HAYYHBIM METOIaM MMO3HAHUS,
bOopMHPYIONTUM MOTHBAIIAIO W PA3BUTHE CIIOCOOHOCTEN K XUMUU;

o0ecrnieyeHre yCIOBUHM, CIOCOOCTBYIOMIMX MPHOOPETEHUIO0 00Yy4aromUMUCS
OMbITa Pa3HOOOPA3HOU JEATEIHHOCTH, MO3HAHMUS M CAMOMO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUEHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

dbopmupoBanue  oOmed  (QYHKIUOHATBHOM U €CTECTBEHHO-HAYyYHOMU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHUpPA, MCHOJIb3ysl 3HAHUS U OMBIT, MOJYYEHHBIE MPU H3YyYECHHUH
XUMUH, IPUMEHATh UX MPHU PEIICHUU POOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
JEATEIIbHOCTH;

dbopmupoBaHre y 00yJarONIUXCsl TYMaHUCTUYECKUX OTHOIIICHUM, TOHUMaHUS
[EHHOCTH XUMHUYECKUX 3HAHUHU NIl BBIPAOOTKU DKOJIOTMYECKH 1eTIecO00pa3HOro
MOBEJICHUSI B OBITY U TPYJIOBOM JCSATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO
3I0POBBS U OKPYXKAIOIIEN IPUPOJHON CPENBL;

pa3BUTHE MOTHBALIUM K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHUS OOIICYETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOo(uIisi U HAMpPaBICHHOCTH MAJIbHEHIIIETO
oOy4eHus.

2.1.13.2.9. Obmiee 9nciio 4acoB, PEKOMEHAOBAHHBIX JIJI U3YYCHUS XUMHH, —
136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heeno), B 9 knacce — 68 yacos (2 yaca
B HEJEIIO).

2.1.13.3. Coneprxanuie o0yueHus B 8 Kiacce.

2.1.13.3.1. IlepBoHauaIbHbIE XUMUYECKUE TTOHSTHUSI.

[Ipenmer xumun. Ponp XumMuu B KU3HU 4YellOBeKa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. PU3WYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSTHUE
BeliecTB. [loHsiTHE O MeTojax MO3HaHMS B XUMHUU. UUCThIE BEIIECTBA U CMECH.
CrniocoOnI pa3jeneHust cMecei.

ATOMBI W MOJIEKYJbl. XUMHUUYECKHE OJJeMEHThl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClI0XKHBIE BelllecTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuyeckas popMyna. BaeHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBa cocTaBa BemiecTB. OTHOcHUTENbHAsE aToMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COSUHEHUH.

KommuecTBo BemectBa. Monbs. MoisipHas macca. B3auMocCBsI3p KOIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHUI] BemiecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCIUHECHUMN.

Du3nuecKue U XUMUYECKHUE SIBICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKu.
3aKOH COXpaHEHHs MacChl BEUIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukarus
XUMHUYECKUX PEAKINH (COSTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUSI, 0OMEHA).



XUMHYECKUHN IKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKON MOCYA0U, NPaBUIAMU
paboThI B 1a00paTopuu U IpuéMamu oOpalieHus ¢ 1a00paTopHBIM 000pyA0BaHUEM,
U3y4YeHHUE U onucaHue GU3MUECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX BEIIECTB,
HaOmoAeHne pu3nyeckux (IUIaBieHUE BOCKA, TasHUE JIbJIa, PACTUPAHHUE caxapa B
CTYINIKE, KHWIIEHHE€ W KOHJICHCAllUs BOJIbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
MpOKaJIMBaHUE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCIIOTOM) SIBJIICHUH,
HaOJIOZICHUE ¢ OINHUCAHHWE TPU3HAKOB MPOTEKAHUS XUMHYECKUX peaKIuil
(pasznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOpHIOM Oapwus,
paznoxxenue ruapokcuna meau (1) mpu HarpeBaHuu, B3aMMOJEHCTBUE Kelle3a C
pactBopoM cosiu Meau (Il), uzyuenue cnocoboB pazaeneHus: cMeceit (¢ mTOMOIIbIO
MarHuTa, (uIbTpoBaHWE, BBIMAPWBAHKWE, JUCTWLIANNA, XpomaTtorpadus),
IIPOBEICHUE OYMCTKM MOBAPEHHOW COJIM, HAOJIOJIEHUE U ONMHCAHUE PE3yJbTaTOB
IIPOBEJEHUs OIbITA, WUIFOCTPUPYIOLIErO 3aKOH COXPAHEHHWsI MAacChl, CO3JaHUE
MojieIe MOJIEKYJ (IIapOCTEPHKHEBBIX ).

2.1.13.3.2. BaxuHeime npecTaBUTETN HEOPTraHMYECKUX BEIIECTB.

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopon — 3JIeMEHT U MPOCTOE
BenlecTBo. Haxoxxaenuwe kuciaopoga B HOpupoje, (U3MUecKue M XUMHUYECKUe
cBoiicTBa (peakuuu ropeHus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl
MOJIyYeHHUs] KUcIopoda B J1abopaToOpuu W TPOMBINUIEHHOCTUH. KpyroBopor
KHcIopoa B mpupojae. O30H — auioTporiHas MoAuUKaIus Kucaopoa.

TennoBoli 3(pPexT XUMUYECKON pEeaKUuu, TEPMOXUMUYECKHE YpaBHEHUS,
DK30- M DJHAOTEPMHUYECKHE pEaKuuu. TOIUIMBO: yrojdp M METAaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOI0 3(pekTra, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — aimeMeHT 1 mpocToe BemecTBo. Haxoxaenue Bogopoaa B mpupose,
(bu3nYecKue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

MonspHabiii 00bEM ra3oB. Pacy€Tel Mo XUMHUECKUM YPaBHCHUSIM.

dusnueckue CBOWCTBA BOJbl. Boma kak pactBoputenb. PacTBOpBIL.
HacelllieHHbIE M HEHACBIIIEHHbIE PAacTBOPbl. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBasi 10JIs1 BelIeCTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpoB B IpUpOJZie U B KU3HU 4deloBeka. KpyroBopor Boabl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanusa neopranmdeckux coemuHenuid. Oxcuawl. Knaccudukarus
OKCUJOB:  cosieoOpasyromie  (OCHOBHbIE, KHUCJIOTHbIE, aM@oOTepHbIe) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusznueckue U XUMHUYECKUE
cBOMCTBa OKCHUIOB. [lorydeHrne okCuaoB.

OcHoBanusi. Krnaccudukaruss OCHOBaHUN: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiiarypa ocHoBaHui. DU3NUECKHE U XUMHUYECKUE CBOKCTBA
ocHoBaHuu. [loyyenne ocHOBaHUM.

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucinor. Ousndeckue u
XAMHUYECKUE CBOWCTBA KuUCIOT. Psan aktuBHOocTM MetaimioB H.H. bekerona.
[lonyuyeHne KUCIIOT.

Conu. HomeHknaTypa conei.

du3nyecKrne U XUMUYECKre cBOMCTBa cosiel. [lomyuenune conei.

['eHeTnueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUN.



XUMUYECKUN JKCIEPUMEHT: KaueCTBEHHOE OIpEJeICHUE COAepKaHus
KHCIIOpOJia B BO3AYyXE, MOJIy4eHHE, COOMpaHue, paclio3HaBaHUE U N3yYeHUE CBONCTB
KHUCIIOpOJia, HAOJIO/IEHUE B3aMMOJCHCTBUSL BEIIECTB C KUCIOPOJAOM M YCIOBHS
BO3HMKHOBEHUS U MpEKpalleHus: ropeHus (moxapa), o3HakoMJIEHUE ¢ 00pa3iamu
OKCUJIOB U OIKMCAHHE HX CBOWCTB, MOJy4YCHHE, COOMpaHME, pACIIO3HABAaHUE U
U3y4YeHUE CBOMCTB BOJIOpOJa (rOpeHHeE), B3aMMOJICUCTBHE BOJAOPOJIa C OKCHIAOM
menu (1) (BO3MOXKHO HCIIOIB30BaHUE BHACOMATEPHAIOB), HaOM0IeHHUE 00pa3IoB
BEILECTB KOJMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOEHHOCTEN pacTBOPEHUS
BEIIECTB C pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C
ONPEAECIEHHON MaCCOBOM JIOJIEN PACTBOPEHHOTO BEMIECTBA, B3aUMOAEHCTBUE BObBI
c MerauiamMud  (HaTpueM W KaublueM)  (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB),  HUCCIEOBaHME  OO0pa3lloB  HEOPraHUYECKUX  BEIIECTB
Pa3JIMUHBIX KJIACCOB, HAOIIOJICHUE U3MEHEHUSI OKPACKH MHJIUKATOPOB B pacTBOpax
KHUCIIOT W WIesovell, u3ydyenue B3aumojenctBus okcuaa meau (Il1) ¢ pactBopom
CEpPHOM KHCJIOTHI, KUCIOT C METaJUIaMH, pEaklHil HEeWTpaau3aluu, MOJy4eHUE
HEpPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOTO METajula JIPYTMM M3 pacTBopa
COJIM, PEIICHUE SKCIEPUMEHTANBHBIX 3a7ad Mo Tteme «Baxnelmue kiaccsl
HEOPTaHUYECKUX COEAUHEHUIN.

2.1.13.3.3. Ilepuognueckuii 3akoH u I[lepumonnueckas cucteMa XUMUYECKUX
sanemeHToB .. MenneneeBa. CrtpoeHue aroMoB. XHMHUYECKas  CBS3b.
OKUCIUTEIFHO-BOCCTAHOBUTEIILHBIE PEAKITUU.

[lepBble TONBITKA KJIacCU(PUKAIMA XUMUYECKUX 3JeMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (ILENOYHBIE U IIEJIOYHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aMm(pOTEPHBIE OKCHIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuii 3akoH. Ilepromndeckass cucTeMa XMMHYECKHX 3JIEMEHTOB
.. Menneneea.  KopoTkonmepuognas u  JAjduHHOMNEpUoAHass  (opmbl
[Tepuoanueckout cucrembl xuMudeckux syemMeHToB JI.1. Menaeneesa. [lepuoas! u
rpynbl. OU3HYECKU CMBICI MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIbI
AJIIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siaep. M3oronbl. DnekTpoHsl. CTpoeHue
AJMIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl .M. MenaeneeBa. XapakTe€puUCTUKa XUMHUUYECKOIO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepunoanueckoii cucreme .M. Menneneena.

3aKOHOMEpPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKUX DJIEMEHTOB,
METAJTUYECKUX U HEMETAJUTMYECKUX CBOMCTB IO T'PYINaM U NepuoaaM. 3HaUeHUe
[lepuoauyeckoro 3akoHa u [lepuoandeckoi CUCTEMbI XUMHUYECKUX JIEMEHTOB JIJIsI
pa3BuTus HayKu U npakTuku. J[.11. Mennenees — yu€HbIN U IpaK JaHH.

Xumudeckass cBs3b. KoBaneHTHast (MojsipHas M HEMOJISIpHAs)  CBSA3b.
DNEeKTPOOTPUIATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHYECKUI OJKCIEPUMEHT: H3y4eHHe OOpasloB BEMIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHCTBHE THJPOKCHJA IMHKA C pacTBOpaMH KHUCJIOT U
HIeJI0YEH, MIPOBEICHUE OTIBITOB, WJUTIOCTPUPYIOLIUX MIPUMEPHI



OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX pEaKuid (TOpEHHE, PEaKIuu Pa3IoKeHUs,
COCTMHEHUA).

2.1.13.3.4. MexnpenMeTHbIC CBS3H.

Peanuzanus MeEXNpPEIMETHBIX CBS3€M NMpU HM3YYEHUM XUMHUHM B 8 KJlacce
OCYILECTBISIETCS Yepe3 HCIOJIb30BaHME KaK OOIMMX eCTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK U MOHATUM, SABIISIIOIIMXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OOnue ecTecTBEHHO-HAYUYHbIC MOHSATHS: HAy4HbIM (DaKT, TUMOTE3a, TEOpHUS,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMepPUOIUIHOCTh, HAOJIOICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

®dusuka: MaTepusi, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH/]I, U30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUM 3apsij, BEIECTBO, TEJO, O00BEM,
arperaTHoe COCTOSIHME BENIeCTBa, Tra3, (U3UUYECKUE BEIWYWHBI, €IUHUIIBI
HM3MEpPEHMsI, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruspocdepa, MUHEPAIIbl, TOPHBIE TTOPO/IbI, TTOJIE3HBIE
HCKOIIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.

2.1.13.4. Coneprxanuie o0yueHus B 9 kiacce.

2.1.13.4.1. BemecTBO U XUMHYECKasK PEaKITHsI.

[Tepuonnueckuii 3akoH. Ilepromnyeckass cucTeMa XMMHYECKHX JJIEMEHTOB
J.UN. MengeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHUUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJA0B, KaJIHS, KATbIU U UX COSTUHECHUM
B COOTBETCTBUU C TIOJIOKEHHEM »JJIEMEHTOB B llepuomuueckoi cucreme u
CTPOEHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUAbl XUMHUYECKOW CBA3U. THIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukainys 1 HOMEHKIIATypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIUMXCA K Pa3JIMYHBIM KJIacCaM HEOPraHUYeCKHUX
COCIMHEHUM, TeHETUYECKas CBsI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYECKUX PEaKIMi 10 pa3InYHbIM IIPU3HAKaM (110 YHCITY
U COCTAaBy YYacTBYIOIIUX B PEAKIHUH BEIIESCTB, IO TEIIoBOMY 3ddekTy, o
U3MEHCHHIO CTCIICHECH OKMCIICHHS XHMHYECKHUX JJIEMEHTOB, MO OOPAaTHMOCTH, IIO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHMUS.

[lonsitue o ckopoctn xumuueckol peakuuu. llonsTue 06 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xumMmruyeckoM paBHoBecuu. DakToOpBI,
BIIMSAIONIME HAa CKOPOCTh XMMHYECKOW pPEaKIMU W TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIIMU,  DJIGKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBienue YPaBHEHUM

OKHCIIUTEIHbHO-BOCCTAHOBUTEIFHBIX ~ PEAKIMii €  HUCIOJB30BAHUEM  METOJNa
3JIEKTPOHHOTO OanaHca.



Teopus 37EKTPOTUTHYECKON TUCCOUUALAN. DIIEKTPOIUTHI U HEANEKTPOJIUTHIL.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y ClIOBUS MPOTEKaHUS peakIuil HOHHOTO OOMeHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBoOWCTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHsATHE O THIpONIH3E CONEl.

XHWMHYECKUI SKCHEPUMEHT: O3HAKOMJIEHUE C MOJEISIMH KPUCTAUIMYECKHX
peméToK HeOPraHMUECKHUX BEIIECTB — METAJUIOB M HeMeTaIlJIoB (TpaduTa u anmasa),
CIIOHBIX BEILECTB (XJIOpUAA HATpUA), UCCIEAOBAHHE 3aBHCHUMOCTH CKOPOCTH
XUMHUYECKON peakluMu OT BO3JCUCTBUS Pa3IUYHBIX (HAaKTOPOB, HCCIEAOBAHUE
AIIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MpoOLEcca JIUCCOLUUALUU KHUCIOT,
niesioyeil U coseil (BO3MOXHO HCIIOJIb30BAaHHUE BHJIEOMATEPHANIOB), MPOBEICHUE
OIBITOB, WJUIIOCTPUPYIOLIUX NpPU3HAKK MPOTEKAHUS PEaKUUid HOHHOro oOMeHa
(oOpa3oBaHue ocajka, BbIACIEHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUI
(ropeHue, peakUuu pas3iioKEeHUs, COCTMHEHUs), PacllO3HaBAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIUi HAa HOHBI, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

2.1.13.4.2. HemeTa/uibl 1 UX COETUHEHUS.

OO6mast xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpe XJopa (B3auMOECTBIE
C MeTajulaMH, HeMeTaJlaMu, uienoyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJy4YeHHWE, MNOpuUMeHeHue. JleiictBue xmopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YelioBeKa. BakHelme XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

Crpoenue u ¢puznyecKkue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U CEpBI.
AnnoTtponHsle MOAU(UKAILIMKM KUCIOPOAa U cepbl. XUMHUYECKUE CBOMICTBA CEpBHI.
CepoBoaopoJ, cTpoeHue, (pu3nyeckrue U XuMudeckue cBocTBa. OKCHUIBI Cephl Kak
IPECTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCI0Ta, PU3NUECKIe U XUMUYECKUE
CBOMCTBa (0OIlIME Kak TMpEJACTaBUTENS Kiacca KUCIOT M CHelU(pUYECKUE).
XUMHUYECKUE peaKIny, JekKallhue B OCHOBE MPOMBIIIIEHHOTO Coco0a MoayyeHus
cepHoil kucioTel. [Ipumenenne. Conn cepHON KUCIOTHI, KAUECTBEHHAS peaklys Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHHM B TPUPOJIEC. XHUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeabl COCIUHEHMSIMH cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka 3meMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHue B IpUpojie, PU3NYECKUEe U XUMUYECKUE CBOMCTBA.
KpyroBoport a3ora B npupojie. AMMHak, ero Gpu3ndeckue 1 XMMHIECKUE CBOMCTRA,
nosyuyeHue W mnpumeHenne. Coiau aMMOHHMS, MX (PU3MUECKHE M XUMHUYECKUE
CBOICTBa, NpruMeHeHHe. KauecTBeHHas peakuuss Ha WOHBI aMMOHHS. A30THas



KHUCTIOoTa, €€ Toiay4yeHue, (U3MUecKue M XHMMHUYECKHe CBOWCTBa (00Iue Kak
MpeACTaBUTENS Kilacca KUCIOT U crieuuduueckue). VMcnoas3oBaHre HUTPATOB U
coJieil aMMOHHS B KaueCTBE MUHEPAIbHBIX Y00peHu. XUMHUUECKOE 3arpsi3HEHHUE
OKpYXalolel cpeapl COCNUHEHUSIMH a30Ta (KUCJIOTHBIE IOXKIU, 3arpsi3HEHHE
BO3]lyXa, TOYBBI U BOAOEMOB).

docdop, autorponHbie Mogudukanuu Gocdopa, buzndecKkre 1 XUMUICCKHUE
cBoiictBa. Okcun dhocdopa (V) u dhochopnas kuciaora, Guandeckue 1 XUMHUIECKUE
cBoiicTBa, monyudeHue. HMcmonb3oBanue (ochaToB B KauecTBE MHUHEPATIbHBIX
yA0OpEHUI.

Oobmas xapakrtepuctuka 3nmeMeHToB IVA-rpynmbl. OcoO0EHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

Yraepon, amioTpomHble MOAUGUKALMK, PacHpOCTpaHEHHWE B TMPHUPOJE,
dbuznyecknue M XUMUUYECKUE CBoMcTBa. AncopOiusi. KpyroBopoT yriepona B
npupoze. Okcuibl yrieposia, ux puzndeckrue 1 XMMUIeCKre CBOMCTBA, ACHCTBUE HA
JKUBBIE OpPTraHU3MBbI, MOJYYECHUE W MPUMEHEHHE. DKOJIOTMYECKHE MPOOIEeMBbI,
CBsi3aHHBIE ¢ okcHIoM yrieposa (1V), runoresa rio0anibHOro MOTEIJICHUS KIIMMaTa,
NapHUKOBBIN 3P PekT. YronbpHas KUCIO0Ta U €€ COJIU, NX PU3NUECKUE U XUMUYECKUE
CBOICTBA, Moxy4yeHue u npuMeHeHue. KauectseHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHayabHBIE TOHIATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCITMHEHUSX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, dTAHOJ, TIUIIEPUH, YKCYCHAsI KUCIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHI UX NIepepabOTKu (OEH3UH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.

[TonsiTrie 0 6GUoONIOrMUECKN BaXKHBIX BEIIECTBAX: )KHUpaX, OeJKax, yriieBogax — u
UX pONMM B OKM3HM 4YeJOBeKa. MaTepuaabHOE €IWHCTBO OPTaHWYECKUX U
HEOPTraHUYECKUX COCTMHECHUM.

KpemHunii, ero ¢usmyeckue ¥ XUMUYECKHE CBOICTBA, TMOJYYCHHE U
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemausA(1V) u kpemaueBoir kuciaoTe. CHIMKATBI, UX HCIOJIb30BaHUE B OBITY,
MEUITMHE, TPOMBIIIIICHHOCTU. BaykHelIIne CTpOUTENIbHbIE MaTEepUAIIbl: KEPAMHUKA,
CTEKJIO, LIEMEHT, OeTOH, ene300eToH. IIpobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HHU.

XUMUYECKUH SKCIIEPUMEHT: U3y4YeHHE O0pa3I[0B HEOPTaHMUYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIIOTHI, MPOBEICHNE KAU€CTBEHHBIX PEAKIIMA Ha XJIOPHI-UOHBI
¥ HaOIIt0/IEeHUE TIPU3HAKOB WX MPOTEKAHUS, OIBITHI, OTPaXarolne (PU3NISCKUE U
XMMHYECKHE CBOMCTBA TAJIOTCHOB M UX COCAMHEHUN (BO3MOXKHO HCIOJIb30BaHHE
BHUJICOMATEPUAIIOB), O3HAKOMJIEHHE ¢ oOpa3laMu XJOpujoB (rajJoreHHIOB),
O3HAKOMJIEHHUE C 00pa3iaMu cephl U €€ COeAMHEHUSAMH (BO3MOKHO HCIIOIh30BaHHE
BUJICOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUs caxapa Mo JACUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHON CEpHOW KHUCJIOTHI, MPOBEJACHUE KAYSCTBEHHOM peakiuu Ha
cyabdaT-uOH M HaONIOJeHUWE TMpu3HaKa €€ TMPOTeKaHUs, O3HAKOMJICHHE C
¢duznyeckuMu CBOMCTBaMHM a30Ta, (ochopa M HUX COeAUHEHHH (BO3MOXKHO
UCIIONb30BaHUE  BHUAEOMATEpUaAioOB), oOpa3lamMu a30THBIX H  (pochopHbIX



ynoOpeHuit, moiydyeHue, coonpaHue, pacrio3HaBaHUE U N3yUEHUE CBOMCTB aMMHUAKa,
MPOBE/ICHNE KAUYECTBEHHBIX PEAKIMi HA HOH aMMOHUS U (hochaT-uoH U U3ydeHHe
MPU3HAKOB HUX MPOTEKaHUsA, B3aUMOICHCTBUE KOHUECHTPUPOBAHHOW a30THOMU
KHCIIOTBI C MeJbl0 (BO3MOXXHO MCIOJB30BAHUE BUEOMATEPUATIOB), U3Yy4YCHUE
MojieNiel KpUCTaJUIMYECKUX PEMIETOK anMasa, rpadura, QysuiepeHa, 03HaKOMIICHUE
C MPOLECCOM aacopOlMKU PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM H
YCTPOMCTBOM NPOTHBOras3a, MojydeHHue, coOupaHue, paclo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEICHNE KauyeCTBEHHBIX PEaKIHMii Ha KapOOHAT U
CUJIMKAT-UOHBl WM W3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CUITMKATHOW MPOMBIIIJIECHHOCTH, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4
1o TeMe «BakHenIne HeMeTauibl U UX COCTUHECHUS».

2.1.13.4.3. MeTaimisl ¥ UX COSTUHEHUS.

OO6mras xapakTepUCTHKAa XUMUUYECKUX IJIEMEHTOB — METAJIOB HA OCHOBaHUU
UX TonoxeHus B llepuonudeckor  cuUCTeME  XMMHUYECKUX  DJIEMEHTOB
J.N. MeHnneneeBa u cTpoeHust aToMOB. CTpO€HHE METAILTIOB. MeTaminueckas CBsI3b
U METAUIMYECKas] KPUCTAJUIMYECKas pemeETKa. DINEKTPOXUMHUYECKHU Pl
HaMpspKeHUH MeTawoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3alTUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX PUMEHEHHE B OBITY U IIPOMBIIIIEHHOCTH.

[Ilenounsie MeTaiuibl: MoOJIOXKEHUE B llepmognueckoil cUCTEME XMMUYECKUX
anemeHToB /.M. Menneneesa, CTpoeHHME HMX aTOMOB, HAXOXKIEHUE B IPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUIBI HaTpusi M Kainus. [IpruMeHeHHe MIeTOYHBIX METAIOB U HUX
COCIVHEHNH.

I[lenoyno3emenbpHble METaIbl MarHui W KaJbLMH: IIOJIOXKEHHE B
[Tepuoanueckon cuctemMe XuMuyeckux 3yemMeHToB [[.1. MeHneneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHHE B pupojie. PU3nuecKkue U XUMUYECKUE CBOWCTBA MarHusi U
Kanblus. Baxkueime coeiuHeHUs KanbIus (OKCHUT, TUIPOKCHI, colin). KEcTKkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHECHHUSI.

AmmomMuHHN: TToo)keHne B [leproanueckoil cucteMe XMMUYECKUX JIEMEHTOB
J.N. MenneneeBa, CTpOCHHME aTtoMa, HaxOoXAeHHEe B npupone. Pusnyeckue U
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B I[lepuogumueckoil cUCTEME XUMHYECKUX 3JIEMEHTOB
J.N. MenneneeBa, CTpOoeHME aToMa, HaxOoXIAeHHE B mpupone. Pusnyeckue U
XUMHUYECKUEe CBOMCTBA xkeje3a. OKCUbl, THAPOKCHIBI U cou coym kene3a (1) u
xenesa (111), ux cocras, CBOMCTBA U MOJTyUYCHUE.

XUMUYECKHUI SKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMi METAJIJIOB U CILIaBOB,
uX (PU3NYECKUMH CBOWCTBAMH, H3YyUYCHHUE PE3YJIHTATOB KOPPO3UU METAILIOB
(BO3MOXXHO HCIOJIb30BAaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS
OKCH/JIa KAJIbIIUSI U HATPHUSI C BOJIOM (BO3MOKHO UCIIOJIB30BaHUE BUIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeEJIe3a B KUCIOPOJE
(BO3BMOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKITMI Ha MOHBI (MarHUs, KBNS, ATFOMAHUS, IMHKA, sxere3a (1)



u xenesza (), menu (Il), HaOmoneHue M ommcaHue MPOIECCOB OKpaIlIMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusl M Kaiblusi (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEI0BaHKNE aM()OTEPHBIX CBOMCTB THIPOKCHUIA aTIOMUHUS U
TUIPOKCUJIA 1IMHKA, PEIICHHE IKCIIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BaxHeiime
METaJUIbl U KX COCAMHECHUS.

2.1.13.4.4, XuMus 1 OKpy»karo1as cpeja.

BemectBa u Marepuanbl B TMOBCEIHEBHOM JKM3HM 4YeloBeKka. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakuuili B ObiTy. IlepBas momomb mnpu
XUMHUYECKUX OKOTaX U OTPABJICHUSX.

XHWMHUYECKOE 3arpsA3HEHUE OKPYKAIOWIeH cpenbl (mpenenbHas OIyCTUMAas
KoHIleHTpaius BeiecTB (nanee — [1JIK). Poib xuMun B pelieHUH 3KOJIOTMYECKUX
npooiaem.

XUMHYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa31l0B MAaTEPUATIOB (CTEKIIO, CIIIaBbI
METaJUIOB, MOJIUMEPHBIE MaTepUaIIbI).

2.1.13.4.5. MexnpeaMeTHbIEC CBSI3H.

Peanuzanusi MeXNpeaMETHBIX CBS3€H MNpU W3YYECHUHM XUMHH B 9 Kiacce
OCYILIECTBIISIETCSl 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTEeCTBEHHO-HAYyYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JIJISi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1mMe ecTeCTBEHHO-HAyUHbIE MOHSATHS: HAy4YHBIM (DakT, rumore3a, 3aKoH,
TEOpHsl, aHaM3, CHUHTE3, KIACCHU(PUKALMS, TEPUOJAUYHOCTh, HAOIIO/IEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBIEHUE, MaPHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszuka: maTepus, aToM, dJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUA, U30TOIbI,
PaANOaKTUBHOCT, MOJIEKYJIa, ANEKTPUYECKUI 3aps, MIPOBOAHUKH,
MOJYNPOBOJHUKH, JUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKast
peméTka, CIUiaBbl, (PU3NYECKUE BEIWYUHBI, €IUHUIIBI W3MEPEHHs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: ¢orocuntes, apixanue, Owochepa, sKOCUCTEMA, MUHEPAIbHbBIE
yI0OpEeHHS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPOJIBI, TTOJIC3HBIC
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

2.1.13.5. [Inanupyemble pe3yiabTaTbl OCBOCHHS MPOTPaMMbI MO XMMHUHU Ha
YpPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHus.

2.1.13.5.1. I3yuyenre XUMHUM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMS
HaIpaBJI€HO Ha JOCTHUKEHUE O0O0YYaIOIMMUCS JUYHOCTHBIX, METANPEAMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOCHHS YUEOHOTO MpEeIMETA.

2.1.13.5.2. JIuyHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrPAMMbl OCHOBHOTO
o0miero oOpa3oBaHMsl JOCTUTAIOTCS B X0/1¢ 00yUYeHHs XMMUU B €IMHCTBE Y4eOHOM
¥ BOCIIUTATEIILHOM ACSITEIBHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMU POCCUMUCKUMU
COIIMOKYJBTYPHBIMH UM JYXOBHO-HPAaBCTBCHHBIMHU IIEHHOCTSIMU, TPUHSATHIMH B
oOIiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIEccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0yYatOIIUXCSl.



2.1.13.5.3. JInuHOCTHBIE Pe3yIbTAThl OTPAXKAIOT TOTOBHOCTH OOYUYaIOIIUXCS
PYKOBOJICTBOBAThCSl CHUCTEMOM IMO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTAMM U
pacUIMpeHre OMbITa IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuOTUYECKOTO BOCIIUTAHUS:

[EHHOCTHOTO OTHOIICHHSI K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
W HAay4YHOMY HAacJelHui0, MOHUMAaHHUS 3HAYEHUS XUMUYECKONW HAyKW B >KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHOW HH(pOpMaIleil o
MEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MUpPA U OOILIECTBA;

2) TPaKIaHCKOTO BOCITUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax M IMpaBWiIaX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTMX  BHJAX
JESTEIIbHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOW COBMECTHOM JAEATEIbHOCTU IIpU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
Y B3aMOITOMOIIH B MPOILIECCE 3TOM YUEOHOM JeSATENIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE IIOBEJEHUE U IOCTYNKH CBOMX TOBAapUUIEH C IO3UIMH HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHUS NOCIEICTBUN ITOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO TIO3HAHHS:

MHUPOBO33PEHUYECKUX MPEJCTABICHUI O BEIIECTBE U XMMHYECKOW peakluu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABIISIOIIMX
OCHOBY JJI1 TOHMMaHUSI CYUIHOCTH HAay4HOW KapTUHBI MHUpa, MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI MPUPOJbI, B3aUMOCBS3AX YEJIIOBEKAa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIX MOTHMBOB, HAIlPaBJIEHHBIX Ha MOJYYEHUE HOBBIX 3HAHHUN IO
XUMHH, HEOOXOUMBIX 7151 OOBSICHEHHSI Ha0JII01aeMbIX MIPOLIECCOB U SBJICHUI;

MO3HABATENIbHOM, HGOPMAIIMOHHON 1 YUTATEIbCKON KyJIbTYPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbBHOM pabOThl C y4yeOHBIMU TEKCTaMH, CIPaBOYHON
JUTEPATYPON, JIOCTYIMHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTepeca K OOYYEHHMIO M TI03HaHUIO, JHOO03HATEIBbHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K  camMo00pa3oBaHWIO, TMPOEKTHOM W  HCCIEAOBATEIIbCKOM
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUsS B
JIaJbHEHUIIIEM;

4) hbopMHUPOBAHUS KYJIETYPBI 3I0POBbSL:

OCO3HAHMUSI 1EHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIUEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHMS MOCIEACTBUU U
HEMPUATHUS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aIKOT 0, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH COONIOJICHHS TIpaBUi O€30IacHOCTH TIpu  OOpalieHuH ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH;

5) Tpy10BOTO BOCITUTAHUS:

UHTEpeca K MPaKTUYECKOMY U3YUEHHUIO Mpodeccuii u Tpyia pa3inyHoro poja,
YBaXXEHUE K TPYAY U pE3ysbTaTaM TPYIOBOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHHs TPEAMETHbIX 3HAaHUM 1O XUMHUHM, OCO3HAHHOrO  BBIOOpa



UHANBUAYAIbHON TPACKTOPUU MPOJOJKEHHUS 00pa30BaHuUs ¢ YIETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodecCuOHATBbHON AESTENBHOCTA U Pa3BUTHS HEOOXOUMBIX YMEHHM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 9KOJIOrHYECKOrO BOCIIUTAHMS:

HKOJIOTHYECKH 1eJIeCO00pPa3HOT0 OTHOIICHUS K TPHUPOJIE KaK HCTOYHUKY
KHU3HU Ha 3emile, OCHOBE €€ CYyIECTBOBaHMS, IOHUMAaHUs LIEHHOCTU 3J0POBOrO U
O0e3zomacHOro oOpa3a KHW3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY
buznyecKOMy M TICUXHYECKOMY 30POBBIO, OCO3HAHHS IIEHHOCTH COOIIOICHHUS
IpaBHJI O€30MaCHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTYy4YaeMble NPU MU3YYEHHH XUMHH, IS
peleHns 3a/1ad, CBA3AHHBIX C OKPYKAIOUIEH NPUPOAHOM CPENOM, ITOBBIIIECHUS
YPOBHSL  3KOJIOTMYECKOW  KYyJIbTYphl, OCO3HaHUS TIJ00AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUs TOCPEACTBOM METOJI0OB XUMUU;

DKOJIOTMYECKOTO  MBIIUICHUS, YMEHHsS  pPYKOBOJACTBOBAaTbCI HUM B
IIO3HABATEJIbHOM, KOMMYHUKAaTUBHON U COLIMAIBHON ITPAKTHUKE.

2.1.13.5.4. MetanpenmeTHble pe3yibTaThl. B cocTtaBe MeranpeaMeTHBIX
pe3yJIbTaTOB  BBIACISIIOT  3HAauMMble s (OPMUPOBAHUS  MHPOBO33PEHUS
OOIIeHay4YHbIE TOHATHS (3aKOH, TEOpHs, MPHUHILMIL, TUIOTE3a, (akKT, CHCTEMA,
IpoLIECC, IKCIEPUMEHT M JAPYroe.), KOTOpbIe HCIHOJB3YIOTCS B €CTECTBEHHO-
HAy4YHBIX YUEOHBIX MPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 3TUX MPEIMETOB
dbopMupoBaTh MPEJICTABICHUE O I1ETOCTHOM HAy4YHOM KapTUHE Mupa, U
yHUBEpCalbHble Y4YeOHbIE JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHHUKATHUBHBIE,
PEryJISTUBHBIE), KOTOphle oO0OecrneyuBalOT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOATEILHOMY TIJIAHUPOBAHUIO M OCYIIECTBIECHUIO YYEOHOM NEATEeIbHOCTH.
MetanpeameTHbIe pe3yabTaThl OCBOSHUSI 00pa30BaTeNIbHOM MpOorpaMmbl [0 XUMUU
OTpaXkaroT OBJIAJICHUE YHUBEPCAIbHBIMHM IO3HABATEIBHBIMU JECHCTBHUSMH, B TOM
qUCIIE:

1) 6a30BbIC JIOTUYCCKUE ICHCTBUS:

YMEHUE HCMOJIB30BATh NPUEMBI JIOTHYECKOTO MBILIUIEHUS IPU OCBOEHUU
3HAHUW: PacKpbIBaTh CMBICI XUMHUYECKHX MOHATHH (BBLACNIATH UX XapaKTEpHbIE
IPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTMMH NOHSATHSMH), WCIIOJIb30BaTh
NOHATHUS 111 OOBSICHEHUS OTJIEIbHBIX (PAKTOB M ABJICHU, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXKAY OOBEKTAMU H3Y4YEHUS,
CTPOUTH JIOTUYECKHE pACCYX ACHUS (MHIYKTUBHBIE, AENYKTUBHbBIC, 110 aHAJIOTUH),
MPOBOJIUTH BBIBOJBI U 3aKITIOYECHUS;

YyMEHUE TPUMEHSATh B MPOLECCe TMO3HAHUS TOHATUS (TMPEAMETHBIE U
METaIpeIMETHBIE), CHMBOJINYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHbIE MPEACTABICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTa), XUMHYecKas (opMmyja M ypaBHEHUE
XUMHUYECKON peaklnyu — MpU PeIIeHnH Y4eOHO-MI03HABATEeNbHBIX 33/1a4, C YIYETOM
TUX MOJEJBHBIX MPEICTABICHUN BBISBISTH U XapaKT€PU30BaTh CYLIECTBEHHBIE
NPU3HAKU U3YyYaeMbIX 0ObEKTOB — XUMUYECKUX BEIIECTB U XUMHUUECKHX PEaKIIUH,



BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYHHHO-CICACTBEHHBIE CBSI3H U
MPOTUBOPEYHS B U3YHAEMBIX MPOLIECCAX U SIBICHUSIX;

2) 6a30BbIe UCCIEIOBATEIBCKUE CHCTBUS:

YMEHHUE HCMOJb30BaTh MOCTAaBJICHHBIE BOMPOCHI B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI ISl POPMUPOBAHUS TUIIOTE3HI IO TPOBEPKE
MPaBUIBHOCTH BBHICKA3bIBAEMBIX CY>KJICHUI;

npUOOpETEeHNE OMbITa MO IJIAHUPOBAHHUIO, OpPraHU3allud U MPOBEJACHUIO
YUEHHYECKUX DKCIEPUMEHTOB: yMEHHE HaOMIoAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, GOpMyIUpOBaTh OOOOIICHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpojeIaHHOMN padboTe;

3) paboTa c uHdopmanuei:

yMEHUE BBIOWPATh, aHAJU3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIIHIO
pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, TTOJIYyIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIApHAs JIUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPaBOYHBIC
nocoOusi, pecypchl MHTepHeTa), KpPUTUYECKHU OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

yMEHUE MPUMEHSATh Pa3IMYHbIE METOJIBI M 3alpOChl MPU MOUCKE U OTOOpE
uH(GOpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7]a4 OMPE/ICIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0JacTd MCHOJB30BAaHUS  HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBIIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMANbHYIO (hOpMY IIpeAcTaBIeHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMble 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu popmamu rpaduKi U KX KOMOMHALUSAMY;

YMEHUE UCIONb30BaTh W AHAIM3UPOBATH B Ipolecce Y4yeOHOU W
HCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH IMPUPOSHOU
Cpelbl;

2.1.135.5. YV  oOyuaromerocss  Oyayr  chOpPMHUPOBAHBI  CIICIYIOIIHE
YHUBEpCAIbHbIE KOMMYHUKATUBHBIC ICHCTBHUS:

YMEHHE 33J]aBaTh BONPOCHI (B XOJI€ AUANOra U (WJIH) JUCKYCCUH) MO CYIIECTBY
oOcyxmaemMor TeMbl, (OPMYyIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

NpUOOpETEHNE OMBITA MPE3ECHTAIINH PE3YJIHTATOB BHIMOTHEHUS XUMUYECKOTO
AKCTIepUMeHTa (71ab0paTOPHOTO OMBITA, TA0OPATOPHON PabOTHI MO UCCIICIOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO ITPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM MO3HABATEIbHOU U
UCCJIEIOBATENLCKOW JIEATENIbHOCTH TPH PEIIEHWH BO3HUKAIOIIUX Mpo0JjeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3HIHKN (00CYXIeHUs, 0OMEH
MHEHUSMH, «MO3TOBBIC INTYpPMbI», KOOPJHMHAIMS COBMECTHBIX JCHCTBUH,
OTIpEJICIICHIE KPUTEPUEB 10 OIIEHKE KaueCTBa BHITIOJIHEHHON PabOThI U JPYTHE);

2.1.13.5.6.Y  oOyuwatomerocs Oymyr  chopMUpOBaHBI  CIEIYIONTUE
YHUBEPCAIbHBIC PETYISTUBHBIE TCUCTBUS:



YMEHHE CaMOCTOSATENIBHO OMNpENeNATh IEIN JEATEeIbHOCTH, MUIAaHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CITOCOOBI PEIICHUs YICOHBIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIIMSIX,
OLIEHUBATH COOTBETCTBUE MOJYYEHHOTO PE3YJIbTATa 3asIBJICHHOW LIEIIN;

YMEHHE WCIOJIb30BaTh W aAHAIM3UPOBATh KOHTEKCTHI, IMpeJjiaracMbie B
YCJIOBUHM 33/IaHUMU.

2.1.13.5.7. IlpenmeTHBIE pe3yabTaThl OCBOCHHS MPOTPaMMbl 10 XMMHHU Ha
YpOBHE OCHOBHOTO 00111ero 00pa3oBaHMsL.

B coctaBe mpeAMETHBIX pPE3yJIbTATOB IO OCBOEHUIO 0053aTEIBHOTO
COJIep KaHMs, YCTAHOBJIEHHOIO JaHHOM (enepaibHOM paboyeil mnporpaMMon,
BBIICJISIFOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHBbIE 3HAHUSA, YMEHHUS U CIIOCOOBI
NeNUCTBUN, crnenupuyecKkue sl MpeAMETHOW obmactu  «XUMHS», BUIbI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyAITUsIX.

2.1.135.7.1. K xoHmy oOydeHus B 8 Kkiacce y oOyugaromerocs Oyay
c(hOpMHUPOBAHBI CJIETYIONINE MPEIMETHBIE PE3YIbTAThI 10 XUMUHU:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSATHUH: aTOM, MOJIEKYJIa,
XUMHUUYECKUH DJIEMEHT, TPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECh (OAHOPOAHAS
Y HEOJIHOPOJIHAs ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsi U MOJIEKYJIspHas Macca,
KOJIMYECTBO BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0JisI XUMHYECKOIO
AJIEMEHTa B COCJAMHEHUHU, MOJSPHBIA 00bEM, OKCHJ, KHUCIIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPUIIATEIBHOCTh,  CTETEHb  OKHUCJICHHUSA, XHUMHUYECKas  peaxuus,
KJaccuuKalys peakivii: peakiud COCIUHEHUs, PEaKIUU Pa3I0KEeHUs, peaKIun
3aMEIEeHUs], PEaKIMu OOMEHa, 5K30- U JHIAOTEPMHUYECKHE PEaKIMH, TEeII0BOU
addexT peakiuu, SIPO aToMa, IICKTPOHHBIA CJIOM aroMa, aTOMHas OpOWTalb,
paauyc atoMa, XMMUYECKasi CBSA3b, MOJISIPHAs M HEMOJIIPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHUOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBa
(mporeHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

WJUTEOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX IMOHATHI U TPUMEHSTh
9TU MOHATHUSI IPU ONKUCAHUY BEILIECTB U UX MPEBPAIICHUN;

HCIIOJIb30BaTh XUMUUYECKYIO0 CUMBOJIMKY JJIsI COCTaBJIEHUS (POpMYJT BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

OTPENIENATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COCIUHCHMSX,
CTEMICHb OKHUCJICHHUS AJIEMEHTOB B OWHApHBIX COCIWHEHUSX, MPUHAJICKHOCTh
BEILIECTB K OMNpeeIEHHOMY KJIacCy COEIMHEHHM Mo (opMysiaM, BUJ XUMUYECKON
CBsI3U (KOBaJICHTHAsI U MOHHAsI) B HECOPTaHUYECKUX COCTUHCHUSX;

packpeiBath  cMmbicn  llepuommueckoro  3akona .M. Menneneena:
JIEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX
AJIEMEHTOB OT MX MoJjiokeHus B Ilepronnueckoil cucteMe, 3aKOHOB COXPAHEHUS
Macchl BEIIECTB, OCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUS, 3aKOHA
ABorajzipo, ONMMChIBaTh M XapakTepu3oBaTh TabmuuHyto (opmy Ilepmomamueckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHUS «rJaBHAs NOATpyIIa



(A-rpynmna)» u «nobounas noarpynmna (b-rpymnmna)», maneie u 60JbIIKe TEPUOBI,
COOTHOCHUTH 0003HaUEHMsI, KOTOpbIEe UMEIOTCs B Tabnuile «lleproauyeckas cuctema
xuMuueckux 3nemMeHToB [[.M. MeHneneeBay C YHMCIOBBIMM XapaKTEPUCTHUKAMU
CTpPOEHHUsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsl sifpa, oOliee YHcio
AJIEKTPOHOB U paCIpeIeieHUE UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMHUYECKUE JJIEMEHTBI, HEOPraHWYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TeroBoMy 3G (heKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJACCOB, MOATBEPXkAAasl OINHUCAHWE MPUMEPAMU MOJIEKYJSIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3MPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kay€CTBEHHOI'O
COCTaBa, BO3MOKHOCTH NPOTEKAHHMS XMMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHSIX;

BBIYNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYKO U MOJISIPHYIO Macchl BEILECTB,
MacCOBYIO JOJI0 XMMHYECKOTO 3JIEMEHTa MO (QOopMyJe COCAUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, IPOBOJIUTH PACUETHI 110 YPAaBHEHHIO XUMHUYECKOU
peakuuu;

IPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON ACSITEIBHOCTH — AHAIN3 H
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMATU3alINIO0, KIACCU(PUKALIUIO, BBISBICHUE
IMPUYUHHO-CJIEICTBEHHBIX CBS3€M — I U3YUEHUS CBOMCTB BEUIECTB M XUMHUYECKHUX
peakinii, eCTECTBEHHO-HAY4YHbIE€ METOJbl MO3HAHUS — HAOJIOJIEHUE, U3MEPEHHE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

CJIEIOBaTh MpaBWJIaM MOJIb30BaHUS XUMHUYECKON MOCYION M JaO0paTOPHBIM
000OpyZOBaHUEM, a TaKXe MpaBUIaM OOpallleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMUA 110 BBIMOJIHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX ONBITOB IO
MOJIYYCHUIO U COOMpaHUIO0 Tra3000pa3HbIX BEHIECTB (BOJIOpPOJA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHONM MacCOBOM JOJIEd PacTBOPEHHOTO
BEIECTBA, IUIAHMPOBAaTH M IPOBOJHUTH XUMHUYECKHE IKCIEPUMEHTHI 110
pacro3HaBaHMUIO PACTBOPOB LIEJIOYEH U KUCIIOT C IOMOIIbIO MHJIMKATOPOB (JIAKMYC,
dbenondTanenH, METUIOPAHXK U IpyTHE).

2.1.135.7.2. K xoHmy oOydeHus B 9 kiacce y oOyugaromerocs Oymay
c(OpMUPOBAHBI CIEAYIOUIUE MPEAMETHBIE PE3YNIbTAThI 10 XUMHUU:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSITHI: XUMUYECKUMA AIIE€MEHT,
aTOM, MOJIEKyJa, MOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEIECTBO,
BaJICHTHOCTb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJICHHS, XHUMHUYECKas
peakiysi, XMMUYECKasl CBs3b, TEIIOBOM 3(PHEKT peakinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, DIIEKTPOJIMTHI, HEIJIEKTPOJIUTHI, AICKTPOJUTHYECKAsT IUCCOLMALINS,
peakiy HOHHOTO 0OMeHa, KaTalu3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIE U
HEoOpaTUMble peakuuy, OKHUCJIUTEbHO-BOCCTAHOBUTEIIbHBIE peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCIEHHE W BOCCTAHOBJIEHHUE, AJJIOTPONHUS,
aMm(pOTepHOCTh, XHMHUYECKasi CBA3b (KOBAJIEHTHas, HMOHHAs, MeTaJUIMYecKas),
KpUCTaJUIMYECKasl PeIIETKa, KOPPO3HsI METAJUIOB, CIIABbl, CKOPOCTh XUMHUYECKOU
peakuuu, npeaeapbHo qonycrtumas konueHnTpanus [I/1K BemecTsa;



WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX ITOHATUN U TPUMEHSTH
3T MOHATHS IPU ONUCAHUY BEILIECTB U UX NPEBPALICHUN;

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JIJIsI COCTaBJIeHUsS (DOPMYJT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTAaBa, MPUHAJIEKHOCTD BEIIECTB K ONPEICIEHHOMY
KJIacCy coeMHeHuM no hopmyiiaM, BUJ XUMUYECKON CBSA3U (KOBAJICHTHAsI, HIOHHAS,
METaJUINYeCcKasi) B HEOPraHMYECKUX COENMHEHMSIX, 3apsij] MOHA MO XUMUYECKON
dbopMmyie, xapakTep Cpelibl B BOJHBIX PACTBOpPaX HEOPraHMUECKUX COCIUHEHUH, THIT
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOI'O BEIIECTBA;

packpeiBath cmbicn  Ilepuommueckoro 3akonHa .. MenneneeBa wu
JEMOHCTPUPOBATh €r0 MOHWMAHME: ONUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
dopmy Ileproguueckoil CUCTEMBl XMMUYECKUX 3JIEMEHTOB: pa3iMyaTh MOHATHS
«rnaBHas noArpynna (A-rpyrmna)» u «rnobouynas noarpynmna (b-rpymmna)y, mansie u
Oonblllie€ MEpPUOAbl, COOTHOCUTH OOO3HAYEHHUS, KOTOpPbIE HMEKTCA B
NEPUOANYECKON TabIuIe, C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsia sapa, OOIIee YHCIO 3JIEKTPOHOB U
pacnpeeseHre UX Mo 3JIEKTPOHHBIM CI0SM), OOBSICHITH 0011E 3aKOHOMEPHOCTH B
VU3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUN B IIPE/IEIax MaJbIX IIEPUOJIOB U
IJIABHBIX TOJATPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIACCU(PHUIIMPOBATh XUMHUYECKUE JJIEMEHTBl, HEOPraHWYECKUE BEIIECTBA,
XUMUYECKUE PEaKLMH (110 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKIIMH BEIIECTB, 1O
TEeIIOBOMY J(dQeKTy, M0 U3MEHEHUIO CTENEHEW OKHUCICHUS XUMHUYECKHUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOIME W CHEU(UUECKHEe XUMHUYECKUE
CBOMCTBA MpPOCTBIX M CIIOKHBIX BELIECTB, MOATBEP)KIAs OMUCAHUE MPUMEPAMU
MOJIEKYJISIPHBIX U HIOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

COCTABJISITh YPABHEHUS AIEKTPOJIUTUYECKON TUCCOLMALIMHN KU CIIOT, IEJI0YE 1
COJICH, TOJIHBIE U COKpAlll€HHbIE YPaBHEHUS peakluii HOHHOTO OOMEHa, YpaBHEHHUSI
peakuuii, MOATBEPKIAIOIINX CYIIECTBOBAHME TIE€HETUYECKOM CBA3UM MEXAY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCIIMTEJIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIMM
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OaiaHca ITUX PEeaKIuii;

MPOTHO3UPOBAaTh CBOICTBAa BELIECTB B 3aBUCMMOCTH OT HUX CTPOEHUS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX NPEBPAILECHUN B PA3IMYHBIX YCIOBHUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl BEILECTB,
MacCOBYIO JIOJI0 XMMHYECKOrO 3JieMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJII0 BELIECTBA B PacTBOPE, MPOBOAUTH PACUEThI 10 YPABHEHUIO XUMHUUYECKOU
peakiuy;

co0MI01aTh MpaBuia MOJIb30BAHUS XUMHUYECKON MOCyaod U 1a00paTOpHBIM
00OpyIOBaHUEM, a TaKXe MpaBuiia OOpallleHUsl C BEIIECTBAMU B COOTBETCTBHUHU C
WHCTPYKIIUSIMA TI0 BBIMOJTHEHUIO JTAOOPATOPHBIX XMMHYECKUX OIBITOB TIO
MOJTyYEHHUIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOTO ra3a);

IPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE KaYECTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HABaTh OMBITHBIM IMYTEM XJIOPUIOPOMHUA-, HOAUA-, KapOOHAT-,



docdar-, cunukar-, cyiabdar-, THAPOKCUA-UOHBI, KATUOHBI aMMOHHUS U HOHBI
U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOAHBIX PAaCTBOpPAX HEOPTraHUYECKHUX
BEIIECTB;

IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON JESATENIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 00o011eH1E, CUCTEMATU3ALINIO, BBISIBJICHHE
IPUYUHHO-CJIEICTBEHHBIX CBS3€U — JUIsl U3YUEHHSI CBOMCTB BEIIECTB U XUMUYECKUX
peakuuii, eCTECTBEHHO-HAYyYHbIE METO/bl MO3HaHMsI — HaOJIOAEHHE, U3MEpPEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN).



