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Pabouas mporpamma o yueOHOMY npeaMeTy «Xumus» (6a30BbIi ypoBeHb) (peaAMeTHas: 00J1acTh
«EcTecTBeHHO-HAayYHBIC MTPEIMEThI») (ajiee COOTBETCTBEHHO — MPOTPaMMa 10 XHUMHU, XUMUS1) BKIFOYACT
MIOSICHUTENIBHYIO 3allUCKY, COAEPKaHHe O0YUYeHUs], IUIaHUPyEeMbIe Pe3yJIbTaThl OCBOCHHUS POTPAMMEI T10
XUMUH.

IMosicHuTebHASA 3alIUCKA.

[IporpaMMa mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsS COCTAaBIIEHA HA OCHOBE
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOH 0Opa30BaTElIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanwms, npeacTtaBieHHBX B PI'OC OO0, a Takke Ha OCHOBe (heflepallbHON pabodei MporpaMMBI
BOCTIHTAHUS U C YIETOM KOHIICTIIIUHU TPENOoaBaHUs yIeOHOTO MpeaMeTa «XHUMUs» B 00pa3oBaTebHBIX
opranuzanusx Poccuiickont denepanumu.

[IporpamMa mo xuMumM pazpaboTaHa C LENBIO OKa3aHUs METOAMYECKON MOMOIIM YYHTENIO B
co3aHuK paboyvell mMporpaMMBbl [0 y4eOHOMY MPEIMETY.

[IporpamMma no xumun Aa€T NpeacTaBIeHNE O LENsIX, 00el cTpaTeruy 00yueHHs, BOCOUTAHUS U
pa3BuUTHS OOYYAIOMINXCS CPEICTBAMH YYeOHOTO IpenMeTa, YCTaHABIMBAET O0s3aTeNIbHOE MPEIMETHOE
collepkaHue, mpeayCMaTpUBaeT paclpeelieHHe ero 1Mo KiiaccaM M CTPYKTYPHpPOBAaHHE TO pa3lienaM U
TeMaM TMPOrpaMMbl 10 XHWMHH, OMNpPENENsIeT KOJNMYESCTBEHHBIE W KadeCTBEHHBIE XapaKTEPHUCTUKU
COZIepKaHus, PEKOMEHYEMYI0 IIOCIEI0BATEIHHOCTh M3YYCHHUS XMMHUU C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEMETHBIX CBS3€H, JIOTUKK y4eOHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH oOyuarommxcs,
oTpeJieNisieT BOBMOKHOCTH TpeaMeTa JJIsl pealln3aliy TpeOOBaHMH K pe3ysibTaTaM OCBOSHHS OCHOBHOMN
o0pa3oBaTeabHON TPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHHS, a TaKkKe TPeOOBaHUH K
pe3ynbraTaM OOy4YeHHs] XUMHH Ha YpOBHE Ileliell W3y4deHHs NpeAMeTa M OCHOBHBIX BHJOB y4eOHO-
MO3HABATENFHON JAESITETFHOCTH 00YYarOIIErocs: 0 OCBOSHHIO YI€OHOTO COIePIKaHUs.

3HaHWEe XWMHU CIY)KHT OCHOBOW Ui (DOPMHPOBAHWS MHUPOBO33PEHHS OOYYAOIIErocsi, €ro
MPEJICTABICHUH O MaTepUalbHOM E€IWHCTBE MHpa, BAXKHYIO POJb HTPalOT (OpPMHUpPYyEMble XHMHUEH
TIPEJICTABJICHHUS O B3aMOIIPEBPAIICHUSX SHEPTUU 1 00 SBOIIONHUHN BEIIECTB B MIPHUPO/IE, O MYTAX PEIICHUS
TI00AIBHBIX MPOOJIEM YCTOWYHMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DPHEPIeTHUECKOU, MUIIICBON U
3KOJIOTMYECKOM 6e30MmacHoCTH, Tpo0IeM 31paBOOXpaHEHHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealu3alliil BO3MOXKHOCTEH JUIi CaMOpa3BHTHUS M (OPMHUPOBAHUS KYIBTYPHI
JTUYHOCTH, e€ 00mIeil 1 HyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMHUPOBAHHE MBIIIJIEHHS 1 TBOPUYECKUX CIIOCOOHOCTEH 00yJatoniXcsl, HABBIKOB
WX CaMOCTOSITETbHOW Y4YeOHOW AEATeIhbHOCTH, DKCIEPUMEHTAIBHBIX W HCCIENOBATEIBCKAX YMEHHIA,
HEOOXOMMBIX KaK B IIOBCETHEBHOM KU3HH, TaK U B IPOPECCHOHAILHON e TeTbHOCTH;

3HAaKOMHT CO CIIEIU(PHUKON HAYYHOTO MBINUICHUS, 3aKJIa/[bIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsa Ha
€IMHCTBO NIPUPO/IBI M YEJIOBEKA, SBJISIETCSI OTBETCTBEHHBIM TAaIlOM B (POPMUPOBAHNH €CTECTBEHHOHAYYHON
TPaMOTHOCTH 00yYaIOLIIXCS;

cnoco0cTByeT (HhOPMHUPOBAHUIO IICHHOCTHOTO OTHOUIICHUS K €CTECTBEHHOHAYYHBIM 3HAHHAM, K
MIPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA]] B 3KOJIOTHYECKOE 00pazoBaHNe 00yJatoONXCs.

JlaHHbBIE HampaBJIeHUs B OOYYEHUN XUMHH 00ECTIeUBAIOTCS crieln(PUKON coiepaHus y4eOHOTo
mpeaMeTa, KOTOPBIN SBIISETCS MeJarorniecky aJanTUPOBAaHHBIM OTPaKEHHEM 0a30BOI HAyKU XUMHH Ha
OTpeIeIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 0OIero o0pa3oBaHUs OPHEHTHPOBaH Ha OCBOCHHE
00yYarOIUMHCS CHUCTEMbI TIEPBOHAYANBHBIX TOHSATHH XWUMHH, OCHOB HEOPraHUYEeCKOW XUMHH H
HEKOTOPBIX OTJEIBHBIX 3HAYUMBIX MTOHSATHIH OPTaHUYECKON XUMHUH.

CTpyKTypa cojiepKaHus IPOrpaMMBbl [0 XUMHUH CPOPMHUPOBAHA HA OCHOBE CHUCTEMHOT'O IOIX0/1a K
e€ m3ydenuto. ColepKaHue CKIaIbIBACTCS U3 CUCTEMBI IMTOHATHH O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U
CHCTEMBI MTOHATUH O XUMHUYECKO# peakiun. O0e 3TH CHCTEMBI CTPYKTYPHO OPraHW30BaHBI 10 MPUHLIHITY
MOCJIEJOBATENFHOIO Pa3BUTHS 3HAHUH Ha OCHOBE TEOPETHUYECKHUX MPEJICTABICHUH Pa3HOTO YPOBHSL:

ATOMHOMOJIEKYJIIPHOTO YY€HHS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

ITepuoanueckoro 3akona J[.M. MenjeneeBa kak OCHOBHOI'O 3aKOHA XUMMUH;

YUYEHHSI O CTPOCHUH aTOMa M XUMHUYECKOU CBSI3H;

MpeICTaBICHUI 00 IEKTPOIUTHIESCKON JUCCOLMAIINHN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMITUPHYECKH MOTyYEHHBIX U OCMBICIIEHHBIX



(haKkTOB, pa3BUBAIOTCA MOCIEAOBATEIEHO OT OJTHOTO YPOBHS K JIPYrOMY, BEITIONHSISI (PYHKIIUU OOBSCHEHHUS
U TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXHOCTEH MPAaKTHMYECKOTO NMPUMECHEHUS U TONyYeHUS
M3y4aceMbIX BEIICCTB.

OcBOEHHUE MPOTrPaMMEI IO XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO TIPEACTABICHUSI O XUMHUYECKOM
COCTaBJISIONICH HAYYHOW KapTHHBI MUpPA B JIOTHKE €€ CUCTEMHOM MPHUPOJBI, IEHHOCTHOT'O OTHOIIECHUS K
HayYHOMY 3HAaHHUIO ¥ METOJ]aM MTO3HAHMS B HayKe. V3ydueHne XuMum MPOUCXOANT C IPHUBIICYCHUEM 3HAHUN
U3 paHee M3y4YeHHBIX YIeOHBIX mpeameToB: «Oxpyxarmuid Mupy», «bruonorus. 5—7 knacce» n «dusuka.
7 Kmacey.

[Ipu m3ydeHNM XWMHUW TPOUCXOAWT (OPMHUPOBAHHE 3HAHWNA OCHOB XWMHYECKOW HAyKH Kak
00JacTH COBPEMEHHOTO ©CTECTBO3HAHWS, IMPAKTHUECKON ICSITEIHLHOCTH 4YEIOBEKAa M KaK OJHOIO W3
KOMIIOHCHTOB MHUPOBOHM KyJNbTyphl. 3ajlaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUU CHUCTEMBI
XUMHYECKUX 3HAHUH — BOKHEHINNX (DaKTOB, MOHATUH, 3aKOHOB U TCOPETUYCCKHX MOJIOKEHUH, JJOCTYITHBIX
00001IeHNIT MUPOBO33PEHUECKOTO XapakTepa, sS3blka HAyKH, B MPHOOIIEHWM K HAyYHBIM METOJIaM
TTO3HAHMS IPY N3YYEHUH BEIIECTB U XUMHUUECKHX Peaknii, B QOPMHUPOBAHNH U Pa3BUTHH TO3HABATEIbHBIX
YMEHHI ¥ WX TPUMEHEHWH B Yy4eOHO-TIO3HABATENHFHOW W Y4eOHO-MCCIICOBATEIHCKOW AEATEIHHOCTH,
OCBOCHUWH MPaBUII 0€301MacHOTO OOpAIEHHs C BEIECTBAMH B TIOBCETHEBHON KI3HH.

[Ipu m3y4eHnn XuMHUY Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs BaXKHOE 3HAUYEHUE PHUOOPETTH
TakKue e, Kak:

(hopMUpOBaHHWE WHTEIUICKTYaJIbHO pAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSATCIILHOMY TMPHHATHIO DEUICHHIA, CIIOCOOHOW aaalTHPOBaThCA K OBICTPO
MEHSIOIIUMCSI YCIIOBHUSM JKU3HHU;

HaIpaBIEHHOCTh O0YYEHHUS Ha CUCTEMATHIECKOE MMPHOOIIEHHE 00yUJaIOMINXCS K CAMOCTOSATENBHOM
MO3HABATENFHON JEATEIHHOCTH, HAYYHBIM METO/aM TI03HAHUS, (DOPMHUPYIOIUM MOTHBAILIAIO U PA3BUTHE
CIIOCOOHOCTEH K XUMHUHU;

o0ecrnedeHune yCIoBHiA, CITOCOOCTBYIONIMX MMPHOOPETEHHIO 00YUAIOIIMMHUCS OIBITA PA3HOOOPa3HOM
JICSATEIILHOCTH, TIO3HAHUS U CaMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIICTCHITUI), UMEIOIIMX
YHUBEpCAIBHOE 3HAUCHHUE JJIs Pa3IUYHBIX BUIOB JEATCIHHOCTH;

(dopmupoBanue oOmiel QyHKIIMOHATIBLHON W eCTEeCTBEHHO-HAyYHOH I'PaMOTHOCTH, B TOM YHCIIE
YMEHHIA O0OBSCHATH U OLICHUBATh SBJICHUS OKPYKAIOIIEr0 MUPA, UCIIOJIb3Ys 3HAHUS U OIIBIT, IOJyYCHHBIC
MpH M3yYeHUH XWMUH, MPUMEHATh MX IPH PEIIeHHH NpoOJeM B TOBCEAHEBHOH KHU3HU W TPYIOBOM
JIeSTEIIbHOCTH;

(dopMupoBaHHe y OOYYarOIIUXCS TYMAaHHCTUYECKHX OTHONICHWH, TIOHUMAaHHS II€HHOCTH
XUMHYECKUX 3HAHWUHU U BBIPAOOTKH SKOJIIOTUYECKH IIEJIeCOO00Pa3HOT0 TOBENEHUS B OBITY U TPYIOBOH
NEATETLHOCTH B LETISTX COXPAHEHHUS CBOETO 3I0POBhS U OKPY>KAOIICH MPUPOTHON CPEIbI;

pa3BUTHE MOTHBAIMM K OOYUYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CAaMOBOCIIMTAHUIO Ha
OCHOBE YCBOCHHsI OOIIEYETOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOQHIsS H
HAIPaBJICHHOCTH JIaIbHEHIIIEr0 00yUeHusI.

OO1ee 9nCIIo 9acoB, PEKOMEHIOBAHHBIX ISl U3ydeHus xuMun, — 136 gacoB: B 8 kimacce — 102
gacoB (3 Jaca B Hellenro), B 9 kiacce — 68 yacoB (2 Jaca B HEJICIIO).

Conep:xanue o0yuenus B 8 kiacce.

I[lepBoHayanbHBIE XUMHYECKHE IOHATHS.

IIpenmer xumuu. Posib XUMUU B JKM3HU 4Y€JIOBEKAa. XHMMHS B CUCTEME HayK. Tena W BelllecTBa.
®dusnueckre CBONWCTBA BEIMIECTB. ArperatHoe COCTOsSHHE BemiecTB. [IoHSATHE O MeTojax IMO3HAHWS B
xumMun. UncTeie BemecTa U cMech. CrocoObl pa3iesieHus] CMecei.

ATOMBI M MOJICKYJIbI. XUMHUYECKUE 31eMeHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie u
CJIOKHBIE BEIIeCTBa. ATOMHOMOJIEKYJISIPHOE YUEHUE.

Xumuyeckas Qopmyna. BaneHTHOCTh aTOMOB XWMHUYECKHX 3JEMEHTOB. 3aKOH MOCTOSHCTBA
cocrapa BetecTB. OTHOCUTeNbHAs aTOMHast Macca. OTHOCUTEINIbHAS MOJICKYJIsIpHast Macca. MaccoBast J1oJist
XUMHUYECKOTO 3JIEMEHTA B COETMHEHUH.

KomuuectBo BemniectBa. Monb. MoisipHas macca. B3auMOCBSI3b KOJIMYECTBA, MacChl W 4HCIIa
CTPYKTYPHBIX €IUHHI] BeliecTBa. PacuéTel 1o GopMynaM XMMUYECKUX COCTUHECHUI.

OusnyecKre U XUMHYCCKHUE SIBICHMSI. XUMHUIECKasi peaknus U e€ Mpu3HaKd. 3aKOH COXpaHEHUS
Macchl BEIIECTB. XHWMHUYECKHE YypaBHeHHs. Kiaccudukanuss XWMHUYECKUX peakinuid (coelnHeHus,



pasnoKeHus, 3aMeIeHsI, 0OMEHa).

XUMHYECKUI 3KCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TIOCYJOW, MpaBWiIaMH pa0bOTHl B
naboparopuu u mnpuémamu oOpamieHusi ¢ JabopaTOpHBIM OOOPYAOBAaHHEM, HM3YUYEHHE U OIMCAHUE
(u3NUECKUX CBOWCTB 00pa30B HEOPTaHMUECKHUX BEIIECTB, HaOIroNeHe (hru3nveckux (IUIaBlIeHUE BOCKa,
TasHUE JIbAA, PACTUPAHUE caxapa B CTYNKE, KMIIEHHWE U KOHJAEHCAIMs BOJABI) U XUMHUYECKUX (FOpEeHHE
CBEUH, MMPOKAIMBAHUE MEIHOM MTPOBOJIOKH, B3aUMOICHCTBHE Mea ¢ KUCIOTOW) SIBJICHHM, HAOIIOICHUE U
OTIMCaHWe MPU3HAKOB MPOTEKAHUS XUMUIECKUX PEaKIi (pa3iio’keHue caxapa, B3anMOICUCTBUE CEPHOI
KHCIIOTBI C XJIOpHIOM Oapus, pasnokeHrne runpokcuma memm (Il) mpm HarpeBaHWM, B3aMMOICHCTBHE
Kene3a ¢ pactBopoM coiu mean (1), m3ydeHmne crmoco®oB pazmeneHusi cMeceil (C MOMOIIBI0 MAarHUTA,
¢unpTpoBaHUE, BEITAPUBAHUE, TUCTHILIALMS, XpoMaTorpadus), NpoBeACHHE OUUCTKH TOBAPEHHOM COJIH,
HaOJIroIeHNE U OTHCaHKE PE3YJIHTATOB IPOBEICHHS OMBITA, MILTIOCTPUPYIOLIETO 3aKOH COXPaHEHUsI MaCCHI,
co3laHKre Mofieliel MOJIEKY (IIapOCTEePKHEBBIX ).

Ba:kneiinue npeacTaBuTe 1 HEOPraHUYECKUX BellECTB.

Bozmyx — cmech ra3oB. CocraB Bozmyxa. Kucmopon — anemeHT u mpocroe BeriectBo. Haxoxmenme
KHCIIOpOJa B MpHUpO/Ie, GU3NIECKIEe H XUMHUYECKHe CBOMCTBa (peakiuu ropeHus). Okcunsl. [Ipumenenne
kucnopoga. CriocoObl TONYYeHHS KHCIOpOAa B JIa0OpaTopuyd W IPOMBINUIEHHOCTH. Kpyroopor
Kuciopoja B nmpupoae. O30H — aJutoTporrHas MOIU(GUKAIINS KACIOPOAa.

TemnoBoit 3pGEKT XUMHYECKOH peaklud, TEPMOXUMHYECKHE YypaBHEHUS, OK30- H
OHAOTCPMUUCCKUC PCAKINU. Tomnnuso: yrojib U MCTaH. 3anH3H€HI/I€ BO3ayXa, YCUJIICHHUEC MMaPHHUKOBOT'O
3¢ dekra, pa3pyiieHUe 030HOBOTO CJIOSL.

Bopmopon — anemeHT M mpocToe BemiecTBO. HaxoxneHue Bojopoaa B mpupoze, pusndeckue u
XUMHYECKHE CBOWCTBA, MPUMEHEHNE, CIIOCOOBI Toiy4deHwst. KHCIoTh 1 com.

Monspablit 006EM Ta30B. PacU&ThI 10 XUMHYECKUM YPaBHEHUSM.

O®uznueckue cBoiicTBa BoApl. Boma kak pactBoputenb. PactBopbl. HacklieHHble u
HEHACHIIIEHHBIE PacTBOPHL. PacTBOpMMOCTh BemiecTB B Bojae. MaccoBasi JOJS BEIIECTBA B PacTBOpE.
Xumudeckue cBoiicTBa Boabl. OcHOBaHMs. Poiib pacTBOPOB B MPHUPOIE U B )KU3HU YesnoBeka. Kpyrosopot
BOJIBI B IpUpO/ie. 3arps3HeHne NPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJHBIX BOJI.

Knaccudukanuss  Heopranuueckux coemauHenuii. Oxcuapl.  Knaccudukanus — OKCHIOB:
cosneoOpasytoniue (OCHOBHBIE, KUCIIOTHBIE, aM(OTepHbIe) U HecosleoOpasyromue. HoMeHkIaTypa OKCHIOB.
dusnveckrie 1 XUMUYECKHe CBOMCTBA OKCHUIOB. [lomydenue okcuoB.

OcHoBanus. Kitaccnukanus ocHOBaHWMIA: MIENOYN U HEPACTBOPUMBIE OCHOBaHMA. HoMeHKIaTypa
ocHoBaHUH. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [loyueHre ocHOBaHUM.

Kucnoter. Knaccndukanus kuciior. Homenkinarypa kucnor. @uznyeckue 1 XUMHUIECKHE CBOHCTBA
kucinor. Psa akrusHoctu MetasuioB H.H. bekerosa. [lonyuenue Kucior.

Conu. Homenknarypa comneil.

du3nYecKkre U XUMUYEeCKUe cBoiicTBa coneil. [loyuenue coneil.

I'enernyeckast cBI3b MEXKAY K1acCaMU HEOPTaHUYECKUX COETUHEHHH.

XVWMUYECKHA SKCIEPUMEHT: KaueCTBEHHOE OIpeeieHne COACepKaHui KHUCIOpoAa B BO3IYXeE,
noJrydeHne, COOMpaHue, pacrio3HaBaHWe ¥ U3ydeHHe CBOMCTB KUCIOPOAA, HAOIIOIEHNE B3aNMOICHCTBUS
BEIIECTB C KUCJIOPOAOM H YCIIOBHS BOZHUKHOBEHHS U MPEKpallleHUs TopeHus (IoXKapa), 03HAKOMIICHHE C
o0pa3uamu OKCHI0B M OIIMCaHUE UX CBOMCTB, NOJTy4YeHHUE, COOMpaHue, pacliO3HABAaHHUE U N3yUCHUE CBONCTB
Bojiopona (TopeHme), B3auMOACHCTBHE Bojopoaa ¢ okcumoM menu (l1) (BO3MOXKHO WCIIOE30BaHWE
BUJICOMATEPUAIIOB), HAOIIOJICHHE 00pa3I0B BEIIECTB KOJIMYECTBOM | MOITb, HCCIIEIOBAaHNE OCOOCHHOCTEH
pacTBOPEHMsI BEIIECTB C PaA3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBIEHHE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOH JI0JIe¥ pacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBHE BOJBI C METa/IaMH (HATPHEM U KaJIbIIHEM)
(BO3MOXXHO HCIIOJIb30BaHKME BHIEOMATEPHAJIOB), HCCIEIOBaHHE OOpas3loB HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIAcCOB, HAOMIOACHUE M3MEHEHUS! OKPACKH MHIUKATOPOB B PAacTBOpPAX KUCIIOT M IIEIOYECH,
u3ydyeHue B3aummMoneicTBus okcuaa menu (ll) ¢ pacTBopoM cepHOIl KHCIIOTBI, KHUCIOT C METalIaMH,
peakuuii HeuTpanu3aluuu, NoJyYeHUe HEPACTBOPUMBIX OCHOBAaHUHN, BEITECHEHUE OJHOTO METalljia APYTUM
M3 pacTBOpa COJIH, PelIeHHe SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeime Kiacchl HEOPTaHNIEeCKIX
COEIMHECHMID).

Ilepuonuyeckuii. 3axkoH u Ilepuoamyeckass cucTeMa  XMMHYECKHX  3JI€MEHTOB
J.A. MenaeneeBa. CTpoeHIe aTOMOB. XUMUYeCKas CBA3b. OKUCIUTEIIPHO-BOCCTAHOBUTEIBLHEIC PEAKITHH.



[lepBrle TOMBITKH KIacCHDUKANMKA XUMHUYECKHX 3JIEMEHTOB. [loHSATHE O TpyImax CXOTHBIX
3JIEMEHTOB (IIEIIOYHBIE U MISIOYHO3EMENTLHBIC METAJLIIBI, TAIOTCHbI, HHEPTHBIC T'a3bl). DJIEMEHTBI, KOTOPHIC
00pa3yroT aM()OTepHBIC OKCHIIBI U THPOKCHUJIBI.

Ilepuoanueckuii 3akoH. llepuonnueckas cucrema xumudeckux 3ieMeHToB .M. Menaeneesa.
Kopotkonepuomnas u jgmHHONEproAHass (Gopmbl [leproanueckoil CUCTEMbl XHMHUYECKHX 3JIEMEHTOB
H.N. Menneneesa. [lepuonpl u rpynmsl. @U3HYECKU CMBIC MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOJA U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aToMHBIX sjaep. M3orombl. DaekTpoHBI. CTpOCHHE DIICKTPOHHBIX
o06oouexk atoMoB mepBBIX 20 XuMHUYeCKHX 3yieMeHTOB Ilepmommueckoit cucremsl JI.M. MeHmeneena.
XapakTepucTUKa XUMHYECKOTO »dJeMEHTa 10 ero mnonoxeHuto B [lepuomumyeckoil cucreme
H.N. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUSl paguyca aTOMOB XUMHUYECKHUX BJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB IO TpynmaM U TnepuojaMm. 3HaueHue Ilepumoguyeckoro 3akoHa W
Ilepuoanueckoil cHCTEMBl XUMUYECKUX AJIEMEHTOB JJIs1 pa3BUTHs Hayku U npakTtuku. [[.J1. Mennenees —
Y4EHBIN U TPaXKIAHUH.

Xumudeckasi cBs3b. KoBaneHTHas (ITOJISIpHAsl W HETIONAPHAs) CBs3b. DJIEKTPOOTPHUIIATEIHHOCTD
XUMUYECKUX 3JIEMEHTOB. VIOHHas CBSI3b.

Crenenp okucieHus. OKHCIUTETFHOBOCCTAHOBUTENBHBIC peakiuu. [Iporecchl OKHCIeHUS U
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKHIA DKCICPUMEHT: H3YYCHHE O0pa3loB BEIIECTB METAUVIOB M HEMETAaJlIOB,
B3aMMOJICUCTBHE THUIPOKCHAA IIMHKA C pacTBOpAaMH KHCIOT M IIEJIOYEH, IPOBEJCHUE OIBITOB,
WLTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIHPHOBOCCTAHOBHUTEIBHBIX  peakiuii (TOpeHHe, peakiuu
Pa3I0KEeHHS, COCTMHECHNS).

MexnpeamMeTHble CBSI3HU.

Peanuzanus MeXnpeaMETHBIX CBSI3€d MPU U3YUYEHHHM XHMHU B 8 KJIAcCE€ OCYIIECTBIISIETCS Yepes
UCIOJIb30BaHUE KaK OOIIUX €CTECTBCHHOHAYYHBIX MOHSATUH, TaK W TOHATHUH, SBISIONIMXCSA CHCTEMHBIMU
JUISL OTJICBHBIX TIPEIMETOB €CTECTBEHHOHAYYHOTO IIUKJIA.

OO01ue ecTeCTBeHHOHAYYHBIC TOHSITHS: HAYy4YHbIN (DaKT, TUIIOTE3a, TCOPHs, 3aKOH, aHAJIN3, CHHTE3,
KJaccu(UKalms, MePHOJANIHOCTh, HAOIIOJCHUE, DKCIIEPUMEHT, MOJEIHpPOBaHUE, M3MEpPEHHE, MOJIEINb,
SIBIICHUE.

®duznka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIU/, U30TOMbl, PAIUOAKTUBHOCTb,
MOJIEKYJIa, DIIEKTPUYECKUN 3apsiji, BEIIeCTBO, TENO, OOBEM, arperaTHoe COCTOSHHE BEIECTBA, ras,
(u3nYeCcKre BETUINHBI, €UMHUIBI U3MEPEHHS, KOCMOC, IIaHeTHI, 3BE371b1, COIHITE.

Buonorust: potocunTes, npixanue, ornochepa.

leorpadus: armocdepa, ruapocdepa, MHUHEpAbl, TOPHBIC TOPOJbI, IOJIC3HBIE HCKOIAeMBbIC,
TOIUTHBO, BOJHBIE PECYPCHI.

Conep:xanue o0yuenus B 9 kiacce.

BemecTBo M XUMHYecKasi peaKLusl.

[Tepuonnueckunii 3akon. Ilepuonuueckas cucrtemMa xumuuyeckux anemeHToB .M. Menneneena.
CrpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB XHMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kaiusl, KalblUUsi W HUX COCIWHECHUUW B COOTBETCTBUU C IMOJIOKEHHUEM JIIEMEHTOB B
Ilepnoanueckoii cucTeMe U CTPOEHUEM X aTOMOB.

Ctpoenne BemecTBa: BUABI XUMUYECKON CBSI3U. THITBI KPUCTAUTMIECKUX PEMIETOK, 3aBHCHMOCTh
CBOMCTB BEILLECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U BUAA XUMUYECKOH CBSI3H.

Kiraccudukarys 1 HOMEHKIIaTypa HEOPTaHMYECKUX BEIISCTB. XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSILUXCS K PA3IMYHBIM KJIACCAM HEOPTaHUYECKUX COETMHEHUM, TEHETUYECKas CBSI3b HEOPTaHUUECKUX
BEIIECTB.

Krnaccudukanuss XUMHUYECKUX PEaKIHid 1O Pa3UYHbIM MpH3HaKaMm (10 YHUCIy M COCTaBy
YYaCTBYIOIIUX B PEAKIMH BEUIECTB, MO TEIUIOBOMY 3(QeKTy, M0 M3MEHEHHWIO CTENEeHEW OKUCICHUS
XUMHUYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, 1O yYaCTHUIO KaTajau3aropa). JK30- M DHIOTEPMHUICCKUE
peaKIuu, TEPMOXUMUYIECKIE YPABHCHHUS.

[MonsiTHe O cKkopocTH XuMHUecKoW peaknuu. [loHsTHE 00 O0OpPaTUMBIX W HEOOPaTUMBIX
XUMUYECKUX peakuusax. 1IoHATHE O TOMOIEHHBIX M TE€TEPOreHHBbIX peakuusx. IloHsTue o KaTanwuse.



[lonsatne o xuMuueckoM paBHOBecHd. (DakTOpHI, BIUSIOMIME HA CKOPOCTh XMUMHYECKOH peakiuu U
MOJIO’KEHUE XUMHUECKOTO PaBHOBECHS.

OKHUCITUTETLHOBOCCTAHOBUTENIBHBIE ~ PEaKk[HWM,  OJJNEKTPOHHBIM  OalaHC  OKHCIHMTENBHO-
BOCCTaHOBUTENbHOW peakuuu. CocTaBieHHE ypaBHEHUM OKUCIUTENbHOBOCCTAHOBUTEIBHBIX PEAKIUM C
MCIIOJIb30BaHUEM METO/Ia JIEKTPOHHOTO OaaHca.

Teopust >NEKTPOIUTUIECKON AMCCOIMAAN. DIEKTPOIUTH U HEIJIEKTPONUTHL. KaTnoHbI, aHWOHEI.
MexaHU3M THUCCONHAIH BEIIECTB C PAa3IMYHBIMU BHUIAMU XUMHUYECKOW CBs3U. CTETeHb TUCCOIHAIIHH.
CuITbHBIC U CITA0BIe DIICKTPOIIHTHL.

Peakmun moHHOrO OOMEHa. YCIIOBHS TPOTEKAHUS PEAKIWHA HOHHOTO OOMEHA, TOJHBIC H
COKpalI€HHbIE MOHHBIE ypaBHEHHMs peakuui. CBoWcTBa KHCJIOT, OCHOBAaHHMH M COJNEH B CBETe
NpeACTaBICHUI 00 AMEKTPOTUTHYECKON nucconmanyu. KadecTBeHHbIE peakuuu Ha HOHBL. [loHsATHE O
TUAPOIU3E COJIEH.

XUMHUYECKUN AIKCHEPUMEHT: O3HAaKOMJIEHHE C MOJEISIMH  KPHUCTANIMYECKHX  PEIETOK
HEOPTraHWIECKUX BEIIECTB — METANIOB M HEMETa/UTOB (TpaduTa M ainMasa), CJI0KHBIX BEMIECTB (XJI0pHaa
HATpUs), WCCIIEJIOBaHWE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH pEakIUh OT BO3ACUCTBUS Pa3IMIHBIX
(haKkTOpOB, MCCIETOBAHKE AIEKTPOTPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCA JUCCOIMAIMN KHUCIOT,
memoueld W comed  (BO3MOXKHO — WCIIONIB30BaHHE  BHACOMATEPHAIIOB), MPOBEIACHHWE  OIBITOB,
WITIOCTPUPYIONIMX MPU3HAKK MPOTEKAHUS peakiiii HOHHOTO oOMeHa (0Opa3oBaHHE OCaJlKa, BBIIEICHUE
ra3a, oOpa3oBaHHE BOJbI), OINBITOB, HJUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIHLHOBOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peaklyu pa3ioXKeHHs, COSAUHEHHs), paclo3HaBaHHE HEOPTraHMYECKHUX BEIIEeCTB C
MTOMOIIIbIO KaYeCTBEHHBIX PEaKIUil Ha HOHBI, PelIeHHe SKCIIEPUMEHTAIBHBIX 3aa4.

HemeTanasl 1 UX coeTMHEHHUSI.

OOmast xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC CTETICHH
oxucienus. CTpoeHne u GU3NIECKHe CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTeHOB. XUMIYECKHE CBOHCTBA Ha
mpuMepe xyopa (B3aUMOJEHCTBAE C MeTaUIaMH, HEMeTalUIaMH, IeiodaMu). XiaopoBogopoxa. CoistHas
KHCJIOTa, XMMHUYECKHE CBOMCTBa, IOJy4YeHHe, NMpuMeHeHue. JleficTBHe XJopa M XJIOpOBOJOpOJa Ha
OpraHu3M yenoBeka. BakHelre XJIOpusl M UX HAXOKIACHHUE B IPUPOJIE.

Oo0mas xapakTepucTuka 3j1eMeHTOB VIA-rpyrbel. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHbIC
CTETIeHU OKUCIICHUSI.

Crpoenne u (pu3muecKkre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAa W Cephbl. AJUTIOTPOITHEIE
MOIU(UKAUN KACIOPOAA U Cepbl. XUMUYECKHe CBOHCTBA cepbl. CepoBOIOpO, CTpOCHHE, GUZNIECKIE U
XUMHYECKHe CBoWCTBA. OKCHIBI CEpbl KaK TMPEACTABUTENM KHUCIOTHBIX OKCHIOB. CepHas KHCIIOTA,
¢u3nyecKkne U XUMUYECKHe CBOMCTBa (00IIME KaK MPEJCTaBHTENs KilAcCa KHUCIOT U CrielupUIecKue).
XUMHUUECKHE DPEaKIUH, JISKAIIME B OCHOBE IPOMBIIUIEHHOTO CHOCO0a TMOJMYYEeHUS CEPHOW KHUCIOTHI
[Mpumenenue. Cou cepHOM KUCIIOTHI, KAYeCTBEHHAs peakius Ha cyib(aTroH. HaxoxaeHue cepbl u e€
COCIMHEHUI B MHpupoje. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOWIEH Cpefbl COCIUHEHUSIMU CEpbI
(KUCIOTHBIE T0XKTH, 3arpsI3HEHNE BO3/[yXa U BOJOEMOB), CIIOCOOBI €T0 MPEAOTBPALICHHUS.

OO6mas xapakTepucTrka 31eMeHTOB VArpymnmnbsl. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIC
CTETICHH OKUCIICHUSI.

A30T, pacpocTpaHeHHE B IpUpPoOe, (hru3ndeckne U XUMHYEecKHe cBoicTBa. KpyroBopor a3ora B
npupojae. AMMHAK, ero GU3MYECKHe 1 XMMUYECKUE CBOHCTBA, MOJTydyeHne 1 npuMeHeHne. Conu aMMOHUS,
X (U3NUECKHEe UM XMMHYECKHE CBOWCTBa, NpUMEHeHHe. KauecTBeHHas peakiuss Ha WMOHBI aMMOHHUSI.
A3OTHas KUCIIOTa, €€ MoiydeHune, Pu3ndeckne 1 XUMHYECKHE CBOMCTBA (00IIHe KaK MPeCTaBUTEIS Ki1acca
KHACJIOT M crnenuduueckue). Vcrmonb3oBaHHe HUATPATOB W COJIEH aMMOHHSI B KaueCTBE MHHEPAITBHBIX
yaoOpeHuil. XUMHUIeCKoe 3arpsi3HEHHE OKPYKAIOMEeH cpeapl COSANHEHUSIMHU a30Ta (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa, IOYBBI M BOJOEMOB).

docdop, amnorponnsie Monudukauuu pochopa, Gpusnyeckre u XUMuUUeckue coiictsa. Oxcup
dochopa (V) u dhocdopHas kucinora, Gu3nuecKue U XUMAYECKUE CBOWCTBA, odydeHue. Vcnonb3oBaHue
¢docaToB B KauecTBe MUHEPAIbHBIX YA0OPEHUH.

OOmas xapakreprcTuka 3jaeMeHTOB |V Arpymnnsl. OcoOeHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE
CTETICHH OKUCIICHUSI.

VYraepon, aluIoTpoITHbIE MOJU(HKALINH, PACTIPOCTPAHEHUE B IPUPOJIE, PU3HUECKHE U XUMHUICCKHE
cBoiictBa. Ancopbuus. Kpyrosopor yriepoma B mpupome. OKcuapl yriiepona, ux (QuU3NYECKHue H



XMMHYECKHE CBOWCTBA, ACHCTBHE HA >KUBBIC OPraHU3MBI, MOJYYEHHE M MPHUMEHEHHE. DKOJIOTMYEeCKHe
npoOJieMbl, CBsi3aHHBIE ¢ OKcHaoM yriepoxa (IV), rumore3a rino0anbHOrO MOTEIUICHUS KIMMATa,
MapHUKOBBIA A3QQeKT. YronpHas KHCI0Ta U €€ cOolu, X PU3NUECKUE U XUMUYECKUE CBOMCTBA, OJTy4YeHUE
u npumeHneHue. KadecTBeHHass peakuusi Ha kapOoHaTuoHbl. Vcmonb3oBaHue KapOOHATOB B OBITY,
MEIUIHE, TPOMBIIICHHOCTH U CEILCKOM XO03SHCTBE.

IlepBonayanbHble MOHATUS 00 OPraHUYECKUX BEILECTBAX KAK O COCIMHEHUAX yriiepoaa (MeTaH,
3TaH, 3TWIEH, alleTUIIEH, 3TaHOJI, [IMLEPUH, YKCYCHas KUCI0Ta). [IpupoaHble HCTOUHUKH YITIEBOAOPOAOB
(yronms, mpupomHBIA ra3, HE(PTH), MPOAYKTH UX TmepepaboTku (OeH3WH), UX pOIb B OBITY U
IPOMBIIITIEHHOCTH.

[TonsiTHE 0 OMOMOTMYECKH BayKHBIX BEIIECTBAX: )KHUPax, OEJKax, yIriIeBoJax — U UX POJIU B KHU3HU
gyenoBeka. MaTepranbHOE €TUHCTBO OPraHUYECKUX U HEOPTaHMUECKHUX COEIMHEHUM.

Kpemnuii, ero ¢usnueckue U XMMHUYECKUE CBOWCTBA, MONyueHHEe W NpuMeHeHune. CoeanHeHUs
KpeMmHus B ipupojie. Obmme npeacrasnenus o6 okcuae kpemuus(1V) n kpemaueBoii kucnore. CUIHUKATHI,
UX HCIIOJIb30BaHHE B OBITYy, MEIUIMHE, NPOMBIIIJICHHOCTH. BaxxHeliune cTpouTeibHbIE MaTepHabl:
KepaMHKa, CTEKIIO, IIEMEHT, 0eTOH, xene300eToH. [IpobiieMb 6e301acHOTO HCTIOIb30BaHuUs CTPOUTENBHBIX
MaTEpHajIOB B IIOBCETHEBHOM XKHU3HH.

XVUMUYECKHA SKCIIEPUMEHT: U3ydeHHe 00pasloB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJSHOW
KHCJIOTBI, IMPOBCACHUE KAaYCCTBCHHBIX pCaKHI/Iﬁ Ha XJIOpUAWOHBI H Ha6HIOI[eHI/IC IIPpU3HAKOB UX
IMPOTEKAaHMs, OIIBITHI, OTPaXaroIne (i)I/I3I/I‘-ICCKI/Ie 1 XUMHYECKHE CBOMCTBa T'aJIOT€HOB M HX COCI{I/IHGHI/II\/’I
(BO3MOXKHO HMCIOJIB30BaHHE BHICOMATEPHUAIOB), O3HAKOMIICHHE ¢ 00pa3liaMu XJOPHUIOB (TaloTeHUIOB),
03HAKOMJIEHHE C 00pasliaMH Cepbl U €€ COeTUHEHUSIMH (BO3MOXKHO HCIONB30BAaHHE BUICOMATEPHAIIOB),
HaOJrofeHne mpouecca oOyriMBaHUs caxapa IMoJ JeHCTBHEM KOHLEHTPHUPOBAHHOM CEPHOW KHCIIOTHI,
M3yYeHNe XUMUYECKUX CBOMCTB pa30aBICHHOI CEpHON KHUCIOTHI, TPOBEJICHIE KAaueCTBEHHON peaKIny Ha
Cynb(aTHoH 1 HaOII0IeHHE IPU3HAKa e€ MPOTeKaHUs1, 03HAKOMIIEHHUE ¢ (PU3MYECKUMHU CBOIICTBaMH a30Ta,
¢dochopa m ux coeguHEHWH (BO3MOXKHO HCIOJIB30BAHHE BHEOMATEpPHAIOB), 00pa3laMH a30THBIX H
dochopHbIX ymoOpeHMi, MoJlyueHUue, coOWMpaHUEe, paclo3HABaHUE M HM3y4YCHHE CBOKWCTB aMMHaKa,
NpOBe/IcHHE KA4YeCTBCHHBIX PEaKIMHd Ha HOH aMMOHUS U (GochaTHOH M HM3YUYCHUE IPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJAEWCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCJIOTBI C MeAbl0  (BO3MOXKHO
UCITIOJIb30BaHUE BUICOMATEPUATIOB), M3YUYeHUE MOJENEH KPHCTAUIMYECKHX PEmETOK anMasza, rpadura,
¢bynnepeHa, 03HaKOMJIEHHE C IPOLIECCOM aICOPOLIMH paCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YITIEM H
YCTPOHCTBOM NPOTUBOra3a, MoJydeHue, COOMpaHue, pacrlo3HaBaHue M M3YYEHHE CBOMCTB YIJIEKHCIIOrO
rasa, MPOBEJCHNUE KAYECTBEHHBIX pEaKLUuil Ha KapOOHAT M CHJIMKATHOHBI M M3YYEHHE NPU3HAKOB HX
NPOTEKAaHUS,  O3HAKOMJIGHME C  MPOAYKLUMEH  CHIMKAaTHOW  NPOMBILUIEHHOCTH,  pELICHHUE
OKCIICPUMECHTAIBHBIX 3a1a4 110 TEME «Baxxneinme HeMeTalIbl U UX COCIUHCHUSD).

MeTtannbl 4 UX COeTMHEHM.

06111351 XapaKTCPpUCTUKA XUMHUYCCKUX JJICMCHTOB — MCTAJIJIOB HAa OCHOBAaHUHM HUX IIOJIOKCHHUA B
[lepuonuueckoit cucreme xumuueckux asnemeHtoB .M. MenneneeBa u crpoenuss atomoB. CTpoeHme
METaJUI0B. MeTajuinieckas CBA3b U METAJUIMYECKask KpUCTAITMYECKas! PEIIETKA. DINEKTPOXUMHUUECKUH P
HanpsDKeHUH MeTayuioB. Pu3nyeckue M XMMHUYECKHE CBOWCTBA MeTayioB. OOmue crocoObl NOIy4YeHuUs
MeTasuioB. [loHsATHE 0 KOPPO3KHK METAJIIOB, OCHOBHBIE CIIOCOOBI 3alUTHI MX OT KOppo3uH. CIuiaBsl (CTalb,
YYT'YH, AIOPATIOMUHHNA, OpOH3a) U X IPUMEHEHUE B OBITY M MIPOMBIILIJICHHOCTH.

lenounsle Mmetammsl: ToNOKeHHEe B llepromndeckol cucreMe XUMHUYECKHX JJIEMEHTOB
.. Menneneesa, CTpOCGHHE UX aTOMOB, HAXOXKJICHHE B ITpupoje. PU3nyecKre 1 XMMUYECKUE CBOWCTBA
(Ha mpumepe Hatpus u Kajus). OKCHABI M THAPOKCHIBI HaTpud W Kanud. llpuMeHeHHWe MIemouHBIX
METAJIJIOB ¥ UX COeTUHEHUM.

[lenouyHo3eMenbHBIE METAUIBI MarHUA W KaibLuil: mosiokeHue B Ilepwoandeckoil cucreme
XuMHueckux aneMeHnToB JI.1. MeneneeBa, cTpoeHUE X aTOMOB, HaX0XA€HHE B ITpupoae. Puznyeckue u
XMUMHYECKHE CBOWCTBA MarHus ¥ Kanblusl. Baxxuelmme coeinHeHNs Kaabuus (OKCH, THAPOKCHI, COJIH).
JK€ctkocTh BOIBI M c1TOCOOBI €€ yCTpaHEHHS.

AmomuawmiA: Trosiokerue B [leproamueckoit cucreme xumudeckux dnemenTos .M. Menneneena,
CTPOCHHE aToOMa, HaXOXKACHHUE B MPUpoIe. PU3NUECKe M XUMUYECKHE CBONCTRBA aJIFOMHUHUSA. AMGBOTEpHBIC
CBOICTBa OKCHJIA U TUJPOKCUJIA ATFOMUHUSL.

XKeneszo: nonoxenue B Ilepmoandeckoit cucreme xumuueckux anemeHToB [[.M. Menneneena,



CTpOGHHE aToMa, HaxoxJeHue B mpupoae. dusnyeckne M XUMHUYECKHE CBOMCTBa jxeie3a. OKCHIBL,
TUIpOKCUBI U conn conu kenesa (11) u xenesa (111), ux cocras, cBolicTBa U MOTy4YeHHE.

XVUMHUYECKUI SKCIIEPUMEHT: 03HaKOMJICHHE C 00pa3lilaMi METaJUIOB M CIUIABOB, UX (PU3NUYECKUMHU
CBOWCTBaMH, U3yUEHHE PE3YJITATOB KOPPO3UU METAIIIOB (BO3MOXHO HCIIOIb30BaHIE BUACOMATEPHAIIOB),
0coOeHHOCTEH B3aMMOJEHCTBUSI OKCHAA KalblUs M HATPUsl C BOAOK (BO3MOMKHO HCIIOJIB30BaHUE
BUIEOMATEPUAIIOB), HCCIICIOBAHNE CBOMCTB XECTKOW BOJBI, MPOILECCA TOPEHHS JKele3a B KHCIOPOIE
(BO3MO’XKHO HCTIONB30BAHNE BUAECOMATEPUAIIOB), IPU3HAKOB IIPOTEKAHUS KAUYECTBEHHbIX PEAKIIMH Ha HOHBI
(Maraus, Kamplus, afOMUHMS, ITHHKa, skereza (1) u xeneza (1), memu (1), HaOmoneHnen onmcanue
IPOLIECCOB OKPALIMBAHUS IUIAMCHM HOHAMH HAaTpUs, KaJus W KajdbLus (BO3MOXKHO MCIIOJIb30BAHUE
BUIEOMATEPUAIIOB), HCCIECAOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ANIOMUHHS U THAPOKCHAA IIMHKA,
pelleHne KCIIEPUMEHTANBHBIX 3a]1a4d 10 TeMe «BakHelne MeTaibl U UX COCTUHEHUS.

XuMus H OKPYKAIOLIAA Cpeaa.

BemectBa u MaTepuaisl B MOBCEJHEBHOM KHU3HU YeoBeKa. besonacHoe UCTIONb30BaHNE BEIIECTB
U XUMHYECKHX peakiuii B ObITy. [lepBast moMOIIb IPU XUMUUECKUX OXKOI'aX U OTPABJICHUSX.

XUMHYECKOe 3arps3HEHHE OKpY)KaloLled cpelasl (IpedenbHas IOMycTUMas KOHLEHTpauus
Bemiects (manee — [1JIK). Poxp xumun B pemreHu# SKOIOTHYECKUX MTPOOIIeM.

XUMHUYECKHH 3KCIIEPUMEHT: H3y4deHHE 00pasloB MaTepuasioB (CTEKJO, CIUIABBI METaJIOB,
MOJIUMEPHBIE MaTEPUAIbI).

Me:knpenMeTHbie CBSI3H.

Peanuzanusi MeXNpeIMETHBIX CBS3€H NMPH W3yUYCHHH XMMHUHU B 9 Kilacce OCYIIECTBISICTCS yepes
UCIIOJIb30BaHME KaK OOIMX €CTECTBEHHOHAYYHBIX MMOHATHH, TaK U TOHITUHN, SBISIFOIIUXCS CUCTEMHBIMU
JUISL OTACTBHBIX IIPEIMETOB €CTECTBEHHOHAYYHOTO LIUKIIA.

OOmue ecrecTBEHHOHAYYHBIE IOHATHUS: HAYYHbIH (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIN3, CUHTES,
KJIaccuuKanys, NEepUOANYHOCTb, HAOIIOAEHHUE, 3KCIIEPUMEHT, MOAEIMPOBAHHE, M3MEPEHHE, MOJEIb,
SIBJICHUE, TAPHUKOBBIN 3 (EKT, TEXHOIOT U, MaTepHAIBL.

dusnka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU/I, U30TOIIbI, PAJHOAKTHBHOCTS,
MOJIEKYJa, OJCKTPUUYECKHH 3apsi, NPOBOJHUKH, MOIYIPOBOJHUKH, IUIIEKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBa, Tra3, pPacTBOpP, PacTBOPUMOCTH,
KpHCTaUIMYecKass Pemérka, CIUIaBbl, (U3MUYECKHE BEIUYMHBI, CIMHUIBI H3MEPEHHUs, KOCMHYECKOEe
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

Buonorust:  dorocunres, npixanue, Ouocdepa, 3KOCHCTEMa, MHUHEPAIbHBIE yIOOpEHUs,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, IMTATEIbHBIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOIBI, IMOJE3HBIE HCKOINAEMBIE,
TOTIJIMBO, BOJHBIE PECYPCHI.

I[nanupyemble pe3yJbTaThl 0CBOEHHS MPOrpaMMbl 0 XHMHH HA YPOBHE OCHOBHOT'0 001IIET0
oOpa3zoBaHusl.

Wzyuenne XuMuM Ha ypOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHWsl HAIPaBICHO Ha JIOCTH)KEHHE
00y4aromUMHCS JIMYHOCTHBIX, METAlPEAMETHBIX M IPEIAMETHBIX pPE3YJIbTAaTOB OCBOCHHSA Y4EOHOTO
npeamMera.

JInuHOCTHBIE Pe3yNIbTaThl OCBOCHUS IPOrPaMMbI OCHOBHOT'O 00I1Iero 00pa30BaHHs JOCTUTAIOTCS B
xoZie OOy4eHUs] XMMHUH B EIMHCTBE Y4YeOHOH W BOCIHUTATEIBHOM NEATETLHOCTH B COOTBETCTBUU C
TPAJUIMOHHBIMH  POCCHUMCKHMHU  COIMOKYJIBTYPHBIMH W JIyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
NPUHATHIMEA B OOIIECTBE MTPABUIIAMU ¥ HOPMaMU TIOBEJICHUS M CIIOCOOCTBYIOT MpOIieccaM CaMOTIO3HAHUS,
CaMOpPa3BUTHS M COIMATTU3AIINN 00YJarOIINXCS.

JIMYHOCTHBIE PE3yNbTAThl OTPAXKAIOT TOTOBHOCTh O0YYarOIIUXCSl PYKOBOACTBOBATHCS CUCTEMOMN
MO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMH U PaCIIMPEHHE OIbITA JIESITEIbHOCTH Ha €€ OCHOBE, B TOM UHUCIIC B
4acTu:

1) maTpuOTUYECKOTr0 BOCIIUTAHHUS:

LEHHOCTHOTO OTHOUICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H Hay4YHOMY
HaCIIe/INI0, TIOHMMaHHS 3HAYeHUS] XUMHUYECKON HAayKH B KH3HH COBPEMEHHOTO OOIIEeCcTBa, CIIOCOOHOCTH
BIIQZIETh JOCTOBEpPHOW wH(pOpMaIeii 0 TepeloBBIX IOCTIKEHUAX W OTKPBITUAX MHPOBOU W
OTEYECTBEHHOW XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHUpa U OOIIECTBA;

2) rpa)kJaHCKOTO BOCITUTAHHUS:



MPENICTABICHUS O CONMAIBHBIX HOPMaX U MpaBUIaX MEXINYHOCTHBIX OTHOIICHHUH B KOJIICKTHBE,
KOMMYHUKATHBHOUM KOMIIETCHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, Y4eOHOMCCIEIOBATENILCKOM, TBOPUYESCKON
U JPYrHX BHJAX JCATEIBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JEATCIILHOCTH IIPU
BBITIOJTHCHUM Y4YEOHBIX, MO3HABATENIBHBIX 3aJ1ad, BBITOJHECHUM XUMHUYECKUX SKCIICPUMEHTOB, CO3JIaHUU
Y4eOHBIX TMPOCKTOB, CTPEMJICHHS K B3aWMOIIOHUMAHHIO M B3aUMOIIOMOIIM B MPOIECCE ATOW ydeOHOU
JIeSITEIbHOCTHA, TOTOBHOCTH OIIEHHBATh CBOE IMOBENEHHE M TIOCTYIIKH CBOWX TOBApHIIEH C TO3HWINN
HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHHUS TIOCIIEICTBUI MTOCTYITKOB;

3) EHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKHUX TPEACTABICHNH O BEIIECTBE W XMMHYECKOW PEaKIid, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABISIONIMX OCHOBY JUIS MMOHMMAHUS CYIIIHOCTH HayYHOH
KapTUHBI MHUpa, MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPHUPOJBI, B3aMMOCBS3SIX
YeJIOBEKa C MIPUPOTHON CPEJIOi, O POTIH XUMHH B TTO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MMO3HABATCILHBIX MOTHUBOB, HANpaBICHHBIX Ha [OJyYeHHWE HOBBIX 3HAHUW 10 XUMUH,
HEOOXOINMBIX T 00BSICHEHHS HAOII0JaeMbIX MPOIECCOB U SIBIICHUH;

MMO3HABATENbHOW, WH(POPMANMOHHON H YHTATENbCKOM KYJIbTYpPHl, B TOM YHCIE HAaBBIKOB
CaMOCTOSITETFHOW PabOTBI ¢ y4eOHBIMH TEKCTaMH, CIOPAaBOYHON IUTEpaTypod, ITOCTYHMHBIMHU
TEXHHYECKUMH CPEICTBAMHU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeca K OOYYCHHMIO M IIO3HAHWIO, JIIO0O3HATEIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHMI0, TPOCKTHONH W HCCIICNOBATEIbCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOOpPY
HAIPAaBJICHHOCTH M YPOBHsI 00YYCHHUS B JaIbHEHIIEM;

4) hopMHUPOBAHUS KYJIBTYPHI 3M0POBBS:

OCO3HAHUS [IEHHOCTH XU3HHW, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO, YCTAHOBKU Ha
3I0OPOBBIA 00pa3 KU3HU, OCO3HAHUS IMOCIEACTBUN M HETPUSATHS BPEIHBIX NPHUBBIYEK (YIIOTPEOICHUS
AJIKOTOJIs, HAPKOTHUKOB, KYPEHUs), HEOOXOAMMOCTH COONFOICHUS PaBUII 0€30MTaCHOCTH TIPH O0PAIIEHUH C
XUMHYECKAMH BEIIECTBAMU B OBITY U PEaTbHON KH3HH;

5) Tpya0BOrO BOCTIMTAHUS:

HMHTEpeca K MPaKTHYSCKOMY M3YUYCHHIO MPOQECCHii U TPYyla Pa3IMIHOTO POJa, YBAKEHUE K TPy
U pe3ysibTaTtaM TPYJOBOW JCSITEILHOCTH, B TOM YUCJIC HA OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUH 110
XUMHH, OCO3HAHHOTO BBIOOpPA WHIAMBUAYAJILHOW TPAaEeKTOPUH MPOJODKCHHUS O0pa30BaHUsA C Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH, yCTIeNTHON
po(heCCHOHANBHOMN NIEATENIEHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh aJallTHPOBATHCS B
npohecCHOHANBHON Cpejie;

6) 9KOJOrHIECKOr0 BOCITUTAHHS:

AKOJIOTMYECKH 11e71eCO00Pa3HOr0 OTHOMIECHHUS K MPUPOJIC KaK NCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE
e€ CyllecTBOBaHMS, MOHMMAHUS IICHHOCTH 3I0POBOr0 M 0€30MacHOro o0pasza >KW3HH, OTBETCTBECHHOI'O
OTHOIIICHUS K COOCTBEHHOMY (HU3UYECKOMY M IICUXMYECKOMY 3/0POBBIO, OCO3HAHMS LIEHHOCTH
COOJIFOICHUsT TIpaBUJI OE30IMACHOrO TOBEJACHHS INpH paboTe ¢ BEIIeCTBAMH, a TaKKE B CHUTYaIUsX,
YTPOKAIOIIHX 37I0OPOBBIO H KU3HU JIOJIEH;

CHOCOOHOCTH TIPHUMEHATH 3HAHUS, IMOJydaeMble NMPH W3YYCHWHW XHMUH, IS pelleHus 3ajad,
CBS3aHHBIX C OKPYXKAaIOIIeH TMPUPOIHOW Cpeloil, TMOBBIINICHUS YPOBHS 3KOJIOTHYECKOW KYIbTYPHI,
OCO3HAaHUS TI00ATFHOTO XapaKTepa SKOJIOTHUECKUX MPoOJIeM U ITyTel HX PEIICHUs TOCPEACTBOM METOIOB
XUMHH;

9KOJIOTMYECKOrO0  MBINUICHHS, YMEHHUS  pPYKOBOJCTBOBAaTHCA WM B II03HABaTENIbHOM,
KOMMYHUKATUBHOMN U COIMATILHOMN MTPaKTHUKE.

MeranpeaMeTHbie pe3ybTaThl. B cocTaBe MeTanpeaMETHBIX PE3yJIbTaTOB BBIICISIOT 3HAUMMBIC
Jutst (hOpMUPOBaHUST MUPOBO33PEHUS OOIIEHAYYHBIE TIOHATHS (3aKOH, TEOpUSs, IPHHIIUI, THUIIOTe3a, (haKT,
CUCTEMa, TPOIIECC, IKCIIEPUMEHT U JIPYToe.), KOTOPhIe UCTIOIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
mpeaMeTax W TO3BOJSIOT Ha OCHOBE 3HAHWUM M3 3THX MpPeIMeToB (OPMUPOBATH MPEACTABICHHE O
[EJOCTHOW HAayJYHOW KapTHHE MHpa, W YHUBEpCalbHbIE Y4eOHBbIC JeWCTBUS (ITO3HABaTEINbHBIC,
KOMMYHUKATHBHBIC, pEryJSTHBHBIC), KOTOpble oOecreynBaloT (HOPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO M OCYIIECTBJICHUIO YUeOHOW JeATelbHOCTH. MeTanpeaMeTHbie
pe3ysibTaThl OCBOSHHUS 00pa30BaTeIbHON MPOrPaMMBbI [0 XMMUN OTPaKalOT OBJIaJICHUE YHUBEPCATbHBIMU
MO3HABATENFHBIMU ICUCTBUSIMH, B TOM YHCIIE:



1) 6a30BBIC TOTUYECKHE JCUCTBUS:

YMEHHUE HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUSI MPU OCBOCHUHM 3HAHMM: PacKpHIBATH
CMBICTT XUMHUYECKUX TOHATUH (BBIICIATh UX XapaKTePHBbIC NMPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3b C
JIPYTHMU TIOHSATHUSIMH ), HCITIOJIB30BATh MOHATHS [T 00BSICHEHUS OTICIIbHBIX (PAKTOB U SBJICHUH, BRIOUPATH
OCHOBaHUSI W KPUTEPUU JUIA KIACCU(DUKAIMU XUMUYCCKUX BEINECTB W XHUMHUYCCKUX PEaKIIHIA,
YCTaHaBIUBATh NPUYMHHOCIICJCTBEHHBIE CBS3M MEXIy OOBEKTaMH HW3YYEHHUS, CTPOHUTH JIOTHYECKHE
paccyxaeHus (HHIYKTHBHEIE, e TyKTUBHBIE, 10 aHAJIOTHH ), IPOBOJUTH BEIBOJIBI U 3aKITIOUCHHUS,

YMEHHE TPHMEHSATh B TMPOIECCe ITO3HAHWS TMOHSTHSA (TMpPEeAMETHBIE M MeTalpeIMeTHBIE),
CHMBOIINYECKHE (3HAKOBBIE) MOJIENH, UCTIOIh3yEeMbIe B XUMHUH, MPE0OPa30BEIBATh MIUPOKO IIPUMEHIEMBIE
B XMMHUHU MOJICJIBHBIC MPEICTABICHUS — XUMHUYCCKUH 3HAK (CHMBOJI AJIEMEHTA), XUMUYecKasi hopMmylia u
ypaBHEHHE XHMHUYECKOH pEakUuu — NpH PEUIeHWH Y4eOHOMO3HAaBaTEeNBHBIX 3aJady, C YYETOM 3THX
MOJICNIBHBIX TIPEJICTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHBIE TPU3HAKU H3YyYaECMBIX
O0OBEKTOB — XWMHUYECKHX BEIIECTB W XUMHYCCKHUX pEaKIUii, BBIABIATH OOLIHME 3aKOHOMEPHOCTH,
MIPUYUHHOCIIEICTBEHHBIE CBSI3U M TPOTUBOPEYHS B M3YIaEMBIX MPOIIECCaX U SBICHUAX;

2) 6a30BBIe UCCIICIOBATEIBCKUE ACHCTBUS:

YMEHHE HCIIOJIb30BaTh MMOCTABICHHBIE BOMPOCH B KaueCTBE MHCTPYMEHTA MO3HAHUS, a TaKXKe B
Ka4eCTBEe OCHOBBI JJTs1 JOPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BHICKA3bIBAEMBIX CY)KIICHU,

npuoOpeTeHre OmbITa MO IUIAHUPOBAaHWIO, OPraHM3allii ¥ TIPOBEJCHUI0 YUYEHHUYECKHX
9KCIEPUMEHTOB: yMEHHE HaOIIoAaTh 3a XOAOM TMpolecca, CaMOCTOATENILHO MPOTHO3HPOBATh €ro
pe3ynbTaT, POpMYIUpPOBaTh 000OIICHNUS U BEIBOBI MO pE3yIbTaTaM MPOBEAEHHOTO OMBITA, HCCIICAOBAHMS,
COCTaBJISITh OTYET O MPOCIAaHHON padoTe;

3) pabora ¢ mH(DOpMAIHEH:

yMeHHEe BRIONPATh, aHATH3UPOBATh U HHTEPIIPETUPOBATH HH(POPMAIIHIO Pa3TUIHBIX BUIOB U (JOPM
MIPEJICTABJICHHUS, TTOIy9aeMyI0 M3 Pa3HBIX MCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JINTEPATypa XUMHUYIECKOTO
COJZIepKaHusl, CIIpaBOYHBIC TTOCOOUs, pecypchl MIHTepHETa), KpUTHIECKH OIICHWBATH MPOTUBOPEUYHUBYIO U
HEIOCTOBEPHYIO MH(OPMAIIHIO;

yMEHHUE TMPHUMEHSTHh pa3IM4Hble METOABI M 3alpochl NpPU TOUCKE W O0TOOpe WHPOpPMALUU H
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX IS BBITIOJHEHHUs Yy4eOHBIX W MO3HABATENBHBIX 3a1a4
ONpeNieIEHHOTO  THIMA, NpUOOpEeTeHHEe ONbITa B  OOJIACTH  WCIIOJNB30BaHUS  WHPOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUW, OBNAJICHWE KYyJIbTypOH AaKTHBHOTO WCIOJIB30BAHMS —Pa3TUIHBIX
MTOMCKOBBIX CHCTEM, CAaMOCTOSATEIBHO BBHIOMPATh ONTUMAIBHYIO (hOpMY TIpe/CTaBIeHUS WHPOPMAITUH U
WLTIOCTPUPOBATH PelllaeMble 3a/1a4¥ HECIIO)KHBIME CXeMaMH, TarpaMMamMH, IpyruMu popmMamu rpaduku
1 MX KOMOWHAITUSIMU,

yYMEHUE HWCIOJb30BaTh M aHAIM3UPOBATh B TIpollecce YUEeOHOM U UCCIeN0BaTENLCKOH
JeSITeTbHOCTH MH(OPMAIIMIO O BIMSHHUM TPOMBIIICHHOCTH, CEJIBCKOTO XO3SAHCTBa M TPaHCIOpTa Ha
COCTOSIHME OKPY’KaOLIEeH IPUPOAHON CPENIbI;

VY oOyuatomierocss OynyT cOpPMHPOBAHBI CJEAYIONIME YHUBEPCAIbHBIE KOMMYHHKATHBHBIC
NEUCTBUA:

yYMEHHE 3aJ]aBaTh BONPOCH! (B XOje auanora u (MJIM) JUCKYCCHH) IO CYIIECTBY OOCYXITaeMOi
TeMBI, ((OPMYIUPOBATH CBOU MPEJIOKESHUS OTHOCUTEIIEHO BBITIONHEHHUS ITPEIOKESHHOM 3a/1a4H;

MPUOOPETEHUE ONbITA TPE3CHTAI[MH PE3YJIbTaTOB BBITOJHEHUS XUMHUYECKOTO DKCIEPUMEHTa
(;1abopaTOPHOIro OIbITa, 1a00PATOPHOU PAOOTHI IO UCCIISIOBAHUIO CBOMCTB BEIIECTB, Y4COHOTO ITPOCKTa);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM IIO3HABATEIBHOW M MCCIENOBATEIbCKOU
JIeSITeIIbHOCTH MTPH PEIIEHHH BO3HUKAIOIINX MPOOIJIEM Ha OCHOBE Y4&Ta OOIINX HHTEPECOB M COTTIACOBAHUS
no3unuii (00CykaeHUs, 0OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbD», KOOPAHHAIMS COBMECTHBIX JICHCTBUH,
ompeziesieHNe KPUTEPUEB TI0 OIIEHKE KaueCTBa BBITIOJTHEHHOM paOOTHI U IPYTHE);

VY obyuaromierocst OyayT copMUpPOBaHbI CIEAYIONINE YHUBEPCATIbHBIE PETYIISITUBHBIE 1EHCTBUS:

YMEHUE CaMOCTOSITENIbHO OINpPENeNsaTh LeNu JeATEIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBISTD,
KOHTPOJIMPOBAaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESITEIHHOCTh, BHIOMpaTh Hamboliee
3¢ dexTuBHBIE CIOCOOBI pemieHUsT YUeOHBIX M MMO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIIBHO COCTABIISATh WIIH
KOPPEKTUPOBATh MPEUIOKEHHBIA AJITOPUTM JEHCTBUI IIPU BBINOJHEHUU 3aJaHUN C YYETOM IMOIYUYEHUS
HOBBIX 3HaHUH 00 N3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIUIX, OIICHUBATH COOTBETCTBHUE TIOITYIEHHOTO
pe3ynbpTaTa 3asiBICHHON IEINH;



YMEHUE UCTIONB30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPEIJIaracMble B YCIOBUU 3aJaHUM.

IIpenmeTHBIE pe3yJIbTATHI OCBOCHHUSI MPOrPAMMBI 10 XMMHH Ha YPOBHE OCHOBHOI'0 001Iero
oOpa3zoBaHusl.

B cocTaBe mpenMeTHBIX Pe3yNbTaTOB 110 OCBOCHUIO 00S3aTEIEHOTO COACPKaHHs, YCTAHOBJICHHOTO
JaHHOW (enepanbHON pabouell MporpaMMoi, BBIICISIOT: OCBOCHHBIE 00YYAIOIMMUCS Hay4HbIC 3HAHUS,
YMEHHS U CITOCOOBI ACUCTBUH, crienn(uIecKre st MpeIMeTHOW 001acT «XUMHUS», BUIIBI IS TEIIbHOCTH
M0 TIOJIYYEHUIO HOBOTO 3HAHWS, €r0 MHTEPIPETAINH, TPeoOpa30BaHUI0 M MPUMEHEHHIO B Pa3ITUIHBIX
y9e0HBIX W HOBBIX CUTYaIUAX.

K xonny o0yuenus B 8 kiacce y oOyuyaromerocs 0yay c¢opMUpPOBaHBI cliedylolue
npeJMeTHbIe Pe3yJbTAThI 10 XUMHM:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IMOHSITHI: aTOM, MOJIEKyJIa, XUMHUUYECKUI SJIEMEHT,
MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMeCh (OXHOPOAHAs W HEOJHOPOIHAs), BAJICHTHOCTS,
OTHOCHUTENIbHAsl aTOMHas M MOJIEKYJsIpHas Macca, KOJIMYECTBO BEIIEeCTBA, MOJb, MOJIApHas Macca,
MaccoBas JI0JS XUMHUYIECKOTO 3JIEMEHTa B COCIWHEHHH, MOJISIPHBIN 00BEM, OKCH, KHCIOTa, OCHOBAHHE,
COITb, DIIEKTPOOTPHUIIATENIEHOCTD, CTENIEHh OKUCIIEHUS, XHMHUYECKasl PeaKius, Kiaccu(pukanus peakinii:
pEeaKiuy COEAMHEHUS, PEaKIUU pas3JIOKEHUs, PEeaKkIUy 3aMeIeHHs, peakiuu OOMeHa, 5K30- U
SHIOTEPMUYECKHE PEAKIINH, TETUIOBOH A (EKT peaklny, PO aToMa, YIEKTPOHHBIN CIIOW aToMa, AaTOMHAS
opbOuTalk, paguyc aToMa, XAMUYECKas CBsI3b, MOJISIPHAS U HETIOJSIpHAS KOBAJICHTHAS CBSI3b, MOHHAS CBS3b,
WOH, KaTUOH, aHHOH, pacTBOP, MaccoBas J0Js BellecTBa (IIPOLEHTHAs: KOHIIEHTpallys) B pacTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYCCKUX MOHSATUN U MPUMEHSTH 3TU MOHATUS TIPH
ONMCAaHUU BEIECTB U UX MPEBPALCHU;

WCTIONb30BaTh XMMUYECKYI0 CHMBOJHKY [UIsI COCTaBJICHUS (DOPMYN BEIIECTB U ypaBHEHHM
XUMUYECKUX PEaKLUi;

OTIPEIETSATh BAJICHTHOCTH aTOMOB SJIEMEHTOB B OMHAPHBIX COCIUHEHHSAX, CTETICHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, TPUHAICKHOCTh BEIIECTB K ONPeIeIEHHOMY KIIacCcy COSIMHEHUN
no ¢popMyiaM, BHJ XUMHYECKOH CBSA3M (KOBaJICHTHAS U HOHHAS) B HEOPraHUYECKUX COCMHEHHUSX;

packpsiBaTh cMmbici [lepuoandeckoro 3akona .M. MenneneeBa: 1€MOHCTPUPOBATh MOHUMAaHUE
MEPUOJUYECKON 3aBUCMMOCTH CBOMCTB XMMMUYECKHUX 3JIEMEHTOB OT MX moJiokeHusa B Ileproguueckoit
CHCTEME, 3aKOHOB COXpPaHEHHs] MacChl BEIECTB, IIOCTOSHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHHUS,
3aKOHAa ABOTaJpO, OMNKCHIBATh M XapakTepu3oBaTh TaOmmuHyto (opmy Ilepmomudeckoi cuctemsbl
XUMHYECKUX JIEMEHTOB: Pa3IMyaTh MOHSATHS «TJIaBHAS MOArpymma (Arpyria)y» U «1o0ouHas oArpyIia
(brpymnma)y», manble u OONBIIUE TEPHOIBI, COOTHOCHTH 00O3HAYCHHUS, KOTOPhIE WMEIOTCS B TaOIUIlEe
«Ilepuoanueckas cuctema XuMuueckux aieMeHToB .M. MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHUSI aTOMOB XHMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsili sapa, oOIllee YHCIO 3JIEKTPOHOB |
pacnpeeneHle Ux 1o 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIMPOBATh XUMUYECKUE DIIEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XUMHUYCCKHE PEaKIN
(10 YuCIy ¥ cOCTaBy y4acTBYIOIIUX B PEAKIMH BEIIECTB, 0 TEIUIOBOMY 3P QEKTY);

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEUIECTB PAa3IMYHBIX KIIACCOB,
MOATBEPKAAsi OMNHCAHME MPUMEpPaMU MOJIEKYJSIPHBIX YPAaBHEHUU COOTBETCTBYIOLIUX XHMHUYECKHUX
peaxuuii;

MIPOrHO3HPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KAUECTBEHHOI'O COCTaBa, BO3MOXXHOCTH
MPOTEKAHUS XUMHYECKHX TIPEBPAIIEHNN B PA3IMYHBIX YCIIOBUAX;

BBIYHCISTh OTHOCHUTENBHYI0 MOJIEKYJSIPHYI0 M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XHUMHYECKOTo 3JIeMeHTa 1o (opMylie COeTUHEHHUs, MaCCOBYIO JIOJNIO BEIECTBA B PacTBOpE, MPOBOJHTH
pacy€Thbl O YPAaBHEHUIO XUMHUECKON peaKiiny;

MIPUMEHSATHh OCHOBHBIE OINEPALIMKU MBICIUTEIBHON JESTENIBHOCTH — aHAIU3 U CUHTE3, CPABHEHHUE,
00001IeHne, cUCTeMaTU3aluio0, KiIacCU(UKAIMIO, BBIABICHWE NPUYMHHOCIEACTBEHHBIX CBS3EH — ISt
W3YYEHUS] CBOMCTB BELIECTB M XUMHMUYECKHUX pEaKIMH, €CTECTBEHHOHAYYHBIE METOJbl TO3HAaHUS —
HaOJroIeHNe, U3MEPEHNE, MOJICIIMPOBaHNE, SKCIEPUMEHT (peabHbI U MBICJICHHBIN);

CJIeZIOBATh MpaBHJIaM TI0JIb30BAHUSI XHMUYECKOW MOCYIOW U 1abopaTopHbIM 000pyJI0BaHHEM, a
TaKXKe TMpaBHJIaM OOpalieHUs] C BEIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSMH IO BBITOIHEHUIO
nab0paTOPHBIX XUMHUYECKUX OTBITOB MO IMOJYYSHHIO H COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOpOJIa U
KHCIIOPOa), TIPUTOTOBIICHHIO PACTBOPOB C OIpPEHEIEHHON MAacCOBOH MTOJIEH pacTBOPEHHOTO BEIIECTBA,



TUTaHUPOBATH U MIPOBOJUTH XUMUYECKHE SKCIIEPUMEHTHI 110 PAaCIIO3HABAHUIO PACTBOPOB ILEIOUECH 1 KUCIOT
C TIOMOIIBIO0 HHIMKATOPOB (J1akMyC, eHOoN(TanenH, METUIOPAaHX U IPyTHUE).

K xonumy oOyuyenuss B 9 kiacce y oOyuamomerocssi Oyny cGopMHpPOBaHbI clielylollue
npeAMeTHbIE Pe3yabTATHI 10 XUMHUU:

PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSITHH: XMMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHHOH, IIPOCTOE BELIECTBO, CIOXKHOE BELIECTBO, BAJIEHTHOCTb, IEKTPOOTPULIATEIBHOCTD,
CTENEHb OKHCJICHUS, XMMHYECKasl PEaKUus, XMMHUYECKasi CBs3b, TEIUIOBOM 3(QQEeKT peakuuu, MOJIb,
MOJISIpHBIN 00BEM, PacTBOP, 3JAEKTPOIUTHI, HEAEKTPOIUTHI, SJEKTPOIUTHIECKAs JUCCOLUALNS, PEAKLIUU
HOHHOTO OOMeEHa, KaTajau3aTop, XHUMHYECKOE paBHOBecHe, oOpaTHMbIE W HEOOpaTHMBIC pEaKIThH,
OKHCIIUTEIbHOBOCCTAHOBUTENBHBIE ~ PEAKIWH,  OKHCIHUTENb,  BOCCTAHOBHUTENb,  OKUCIEHHE |
BOCCTaHOBJICHUE,  aUIOTPONHs, aM{QOTepHOCTb, XHMHYECKas CBA3b (KOBaJICHTHAs, HOHHA,
METaJUIM4ecKas), KpUCTAUIMYecKas peléTka, KOPPO3HWs METajuIOB, CIUIABBI, CKOPOCTb XHUMHYECKOM
peakuuu, npeaensHo gomyctumast koHuentpanus [TIK BemecTsa;

WTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX HMOHSATHH M IIPUMEHITHITH HMOHATHS MPU
OIMCaHMU BEILLECTB U UX IIPEBPALCHNN;

HCIONB30BaTh XUMHMYECKYI0 CHUMBOJIMKY JUISI COCTaBIEHHUS (OpPMYJ BEIIECTB M YypaBHCHHH
XUMUYECKUX PEaKLUi;

OMpeACIATL BAJCHTHOCTb U CTCICHBL OKHUCICHHA XHUMHUYCCKUX JJIEMCHTOB B COCAMHCHHUAX
Pa3IMYHOrO COCTaBa, MPUHAIEKHOCTh BEIIECTB K OMpeAeTIEHHOMY Kilaccy COCITUHEHUH mo Gopmyiam,
BUJ] XMMHWYECKOW CBSI3M (KOBaJIEHTHAsI, HOHHASI, METAIJINYECKasl) B HEOPraHMUECKUX COEAMHEHUAX, 3aps]
MOHA 110 XUMUYECKOU (hopMyJie, XapaKTep Cpe/bl B BOJHBIX PACTBOPAaX HEOPraHMUYSCKUX COCTUHEHUMN, THIT
KPHCTAIUIMYECKON PEIIETKH KOHKPETHOT'O BELIECTBA,;

packpeiBaTh cmbicn Ilepuoanueckoro 3akona JI.M. MeHnneneeBa M JE€MOHCTPUPOBATH €ro
MOHUMAaHHUE: ONMCHIBATh U XapaKTepU30BaTh TadnuuHyto ¢opmy Ilepronnueckoi cucTeMbl XUMUYECKUX
AIIEMEHTOB: Pa3NUYaTh MOHATHS «TJIaBHas moArpymnmna (Arpymnma)» u «mobdounas moarpymnmna (brpymma)y,
MaJible U OOJIBIINE TIEPHO/IBI, COOTHOCUTH 0003HAUYEHHS, KOTOPhIe UMEIOTCSI B IEPHOAMYECKOI TabmuIle, ¢
YHCIOBBIMU XapaKTEPHCTHKAMU CTPOCHUS aTOMOB XHUMHUECKUX 3IIEMEHTOB (COCTAB M 3apsij Aapa, oouiee
YHCIIO AJIEKTPOHOB U Pacrpe/ieieHue UX 0 JJIEKTPOHHBIM CJI0sIM), OOBICHAThH 00IIUEe 3aKOHOMEPHOCTH B
W3MEHEHHHU CBOMCTB DJIEMEHTOB M UX COG):[I/IHeHI/Iﬁ B IIpeaciax MajbIX MEPHUOJ0B U I'NIaBHBIX IMOATPYHII C
y4€TOM CTPOCHHS UX aTOMOB;

KJ1acCU(UIMPOBATh XUMUYECKUE IJIEMEHTHI, HEOPIaHMUECKHE BEIECTBA, XUMHUYECKHE PEaKLUH
(Mo yMchIy W COCTaBy Y4YacTBYIOIIMX B PEAaKIMU BEUIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 H3MEHEHHIO
CTETEHEeH OKHCIICHUS! XUMHYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME M CHEIU(PUUISCKHEe XUMHUECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BCEIIECTB, IMOATBEpPXKIAasd OIMMCAHUC IMPUMEpPaAaMU MOJICKYJISIDHBIX W HOHHBIX ypaBHeHI/Iﬁ
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI;

COCTaBIISITh YPaBHEHUSI DJIEKTPOIUTUICCKON JTUCCOIMAIIUN KUCIIOT, IIeJI04Yel U COJIeH, MOTHbIE U
COKpAIll¢HHbIC YypaBHEHHUS peakuMid HMOHHOTO OOMEHa, YpaBHEHMS pEaKUUi, [TOATBEPKAAIOIINX
CYLIECTBOBaHUE FEHETUUECKON CBSI3H MEX/y BEIIECTBAMH PA3IMYHbIX KJIaCCOB;

PacKphIBaTh CYLTHOCTh OKHCJIUTEITbHOBOCCTAHOBUTEIBHBIX PEAKLUUH MOCPEICTBOM COCTABIICHHS
3IIEKTPOHHOTrO OajlaHca 3TUX PeaKIuii;

IIPOrHO31UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSA, BO3ZMOXKXHOCTU MPOTCKAHUA
XUMUYECKUX IPEBPALICHUI B pa3INYHBIX YCIOBUSX;

BBIUUCIISITH OTHOCHTENILHYIO MOJIEKYJISIPHYIO H MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHYECKOT0 3JIeMeHTa 1o (opMylie COeTUHEHHUs, MaCCOBYIO JIOJIO BEIECTBA B PacTBOpE, MPOBOIHUTH
pacy€Thl 10 ypaBHEHUIO XUMUYECKON peaKivu;

co0JroaTh mpaBuiia MOJIb30BaHUS XMMUYECKOH MOCYAOH M J1abOpaTOpPHBIM O0OpyAOBaHHEM, a
TaKKe MpaBwia OOpalleHHs C BEUIeCTBAMH B COOTBETCTBUM C HHCTPYKUMSIMH IO BBIOJHEHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB MO MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIECTB (aMMHUaKa u
YTIIEKHCIIOTO Ta3a);

IIpOBOAUTL  pPCaKIUH, MMOATBEPKAAOIIUEC Ka4eCTBEHHBIN COCTaB pas3IMYHBIX BCIICCTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOPUAOPOMHJ, HOIMI, KapOoHaT, ¢ocdar, cuiIMKar, Ccynbdar,
TUIPOKCUNOHBI, KAaTHOHBI aMMOHHUSI M HOHBl W3YYEHHBIX METaJUIOB, IPUCYTCTBYIOIIHE B BOJIHBIX



PacTBOpax HCOPraHMYCCKUX BCIICCTB,

MNPUMCHATH OCHOBHBIC OIICpaIliun MBICIUTEILHOM ACATCIIBHOCTHU — aHAJIM3 U CUHTC3, CPAaBHCHUC,
O606HICHI/IG, CUCTCMATU3allUI0, BBIABJICHUC INMPUYMHHOCIICIACTBECHHBIX CBs3CH — AJId U3YUCHUA CBOMCTB
BC€IICCTB 1 XUMHYCCKHX peaKHI/II\/'I, C€CTCCTBCHHOHAYYHBIC MCTOAbI ITO3HAHUSA — HaGJ’IIOI[GHI/Ie, HU3MCpPCHUEC,

MOJIETIMPOBaHNE, SKCIIEPUMEHT (peabHbIN U MBICIICHHBIN).

TEMATUYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne | HammeHoBaHme Koxa-Bo [dnexTponHbIe (mudposbie)
n/n | pazaejion u TeM | 4acoB (o0pa3oBaTesbHbIe pecypchl
NporpaMMbI
1. Paznen.l. 22  |http://school-collection.edu.ru
[lepBoHavanbHBIC http://www.chemnet.ru
XAMUYECKHE TTOHSATHS. http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/
2 Tema 1. Xumua — 7 http://school-collection.edu.ru
Ba)KHAs o0J1acThb http://www.chemnet.ru
€CTECTBO3HAHUS U http://experiment.edu.ru
MPaKTHYCCKOM http://school-sector.relarn.ru/nsm/
ACATCIIBHOCTU YCJIIOBCKA
3 Tema 2. BemectBa u 17  |nttp://school-collection.edu.ru
XAUMUYECKHE PEaKIfn http://www.chemnet.ru
http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/
4 Pasnen 2. Baxueiiue 32  |http://school-collection.edu.ru
MpeCTaBUTEH http://www.chemnet.ru
HEOPraHUYECKUX http://experiment.edu.ru
BEIIECTB. http://school-sector.relarn.ru/nsm/
5 Tema 3. Boznyx. 7 http://school-collection.edu.ru
Kucnoponu. Iloustue o6 http://www.chemnet.ru
OKCHIaX. http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/
6 Tema 4. Bomopon. 7 http://school-collection.edu.ru
IToHsiTHE O KHCIOTax W http://www.chemnet.ru
COJISIX. http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/
7 Tema 5. 6 http://school-collection.edu.ru
KonnyecTBeHHbBIE http://www.chemnet.ru
OTHOIIICHUS B XUMUH. http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/
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8 Tema 6. Boga. 7 http://school-collection.edu.ru
PactBopsl. Ilouste 06 http://www.chemnet.ru
OCHOBAHHUSIX. http://experiment.edu.ru

http://school-sector.relarn.ru/nsm/

9 Tema 7. OcHOBHEBIE 13 |http://school-collection.edu.ru
KJIACChI http://www.chemnet.ru
HEOPraHMYECKHX http://experiment.edu.ru
COCUHEHMIA. http://school-sector.relarn.ru/nsm/

10 | Paszmen 3. 17  |http://school-collection.edu.ru
IMeproanvecKuii 3aK0H http://www.chemnet.ru
u [lepuoandeckast http://experiment.edu.ru
cucTeMa XMMHYECKUX http://school-sector.relarn.ru/nsm/
anemenTtoB /. U.

MenneneeBa. CTpoeHue
aTOMOB. XHUMHUYECKAs
cBI3b. OKHCIINTENHLHO-
BOCCTAHOBUTCIIBHBIC
peaxkuuu.

11 | Tema 8. 9 http://school-collection.edu.ru
[Meproandyeckuii  3aKOH http://www.chemnet.ru
" [Meproanueckas http://experiment.edu.ru
CUCTEMA  XUMUYECKUX http://school-sector.relarn.ru/nsm/
3JICMEHTOB I. .

MenneneeBa. CtpoeHue
aToMa.

12 |Tema 9. Xumuueckas 10 |http://school-collection.edu.ru
cB3b.  OKHCIUTEIBHO- http://www.chemnet.ru
BOCCTAHOBUTEJIHHBIE http://experiment.edu.ru
peaxium. http://school-sector.relarn.ru/nsm/
[lepBoHavanbHBIC 6 http://school-collection.edu.ru
XUMHAYECKHE ITOHATHS http://www.chemnet.ru
Baxueiimniue http://experiment.edu.ru
NpeICTABUTEIH http://school-sector.relarn.ru/nsm/
HCOpI‘aHI/I‘-IeCKI/IX
BEIIICCTB.

ITepuoanueckuit 3aKoH
u [lepuonuueckas
CHCTeMa XMMHUYECKHUX
anemenTtoB JI. U.
MenpneneeBa. CTpoeHue
aTOMOB. XMMHYECKas
cBs13b. OKHCIIUTEIIBHO-
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BOCCTAHOBUTEIIBHBIC
peaxiyu

Hroro 102
9 KJIACC
Ne | HaumeHoBaHue KoJj-Bo [Jj1eKTpoHHBIE (uudposbie)
n/n | pazaejion u TeM | 4acoB (o0pa3oBaTesbHbIe pecypchl
MporpaMMsbl
1. |Pazmen 1. BemectBo u 17  |http://school-collection.edu.ru
XUMHYECKUE PEAKIIHH. http://www.chemnet.ru
http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/
2 IToBTOpEHMe T 5 http://school-collection.edu.ru
yriryoieHne 3HAHUN http://www.chemnet.ru
OCHOBHBIX pasnenos http://experiment.edu.ru
Kypca 8 kiacca. http://school-sector.relarn.ru/nsm/
3 Tema 1. OcHOBHBIC 4 http://school-collection.edu.ru
3aKOHOMEPHOCTHU http://www.chemnet.ru
XUMHYECKUX PEaKIInil. http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/
4 Tema 2. 8 http://school-collection.edu.ru
DNEeKTPONTUTHYECKAS http://www.chemnet.ru
JICCOTIHAIIHS. http://experiment.edu.ru
XUMHYECKHE PeaKiluy B http://school-sector.relarn.ru/nsm/
pacTtBopax.
5 Pasnmen 2. Hemeramisl u 24 |http://school-collection.edu.ru
HX COEIUHCHUS. http://www.chemnet.ru
http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/
6 Tema 3. OO6mmas 4
XapaKTepu- CTHKa http://school-collection.edu.ru
XAMHYECKAX  DJIIEMEH- http://www.chemnet.ru
TOB VIIA-rpymmsL. http://experiment.edu.ru
lamorexsr. http://school-sector.relarn.ru/nsm/
7 Tema 4. OOmas 5 http://school-collection.edu.ru
XapaKTepUCTUKA http://www.chemnet.ru

XUMHUUYCCKHUX D5JICMCHTOB

http://experiment.edu.ru
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VIA-rpynnsl. Cepa u eé
COEMHEHHS.

http://school-sector.relarn.ru/nsm/

8 Tema 5. Oo6mas 7 http://school-collection.edu.ru
XapaxKTepu- CTHKa http://www.chemnet.ru
XUMHUYECKHX  DJIEMEH- http://experiment.edu.ru
ToB VA-rpymnmbl. A30T, http://school-
dochop u ux sector.relarn.ru/nsm/http://school-
COEIMHEHHS. collection.edu.ru

http://www.chemnet.ru
http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/

9 Tema 6. O6mas 8 http://school-collection.edu.ru
XapaKTePUCTHKA http://www.chemnet.ru
XUMHUUYECKAX  DIIEMEH- http://experiment.edu.ru
TOB IVA-rpymmsl. http://school-sector.relarn.ru/nsm/
Yriepon U KpeMHUN U
X COCOIUHCHUS.

10 | Pasmen 3. Merasuisl 1 ux 20  |nttp://school-collection.edu.ru
COEIMHEHMS. http://www.chemnet.ru

http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/

11 | Tema 7. OO6mme 4 http://school-collection.edu.ru
CBOIICTBA METAJLIOB. http://www.chemnet.ru

http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/

12 |Tema 8. Baxueiinme 16  |http://school-collection.edu.ru
METAJUIBI 5 nX http://www.chemnet.ru
COCUHECHHS. http://experiment.edu.ru

http://school-sector.relarn.ru/nsm/

13 |Pasgen 4. Xumusg u 3

OKpYy’KaroImas cpeja.

http://school-collection.edu.ru

http://www.chemnet.ru

http://experiment.edu.ru
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14 |Tema 9. BemectBa u 3
MaTepH- ajabl B JKU3HU http://school-collection.edu.ru
YeJI0BEKa. http://www.chemnet.ru
http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/
BemectBo u 3 http://school-collection.edu.ru

XUMUYECKUE PEAKITUH.
Hemeranne! u ux
COCIUHCHHS.

MerTajisl 1 uX
COCIUHCHHUS

XUMHSI U OKpY’KaroIas
cpena

http://www.chemnet.ru

http://experiment.edu.ru

http://school-sector.relarn.ru/nsm/

Htoro

68
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