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26. Pabouast mporpaMma 1o yue0HOMY MpeamMeTy «XumMus» (0a30BbIil ypOBEHB).

26.1. Pabouas mporpamMmma mo y4deOHOMY mnpeamery «Xumus» (0a30BbIii ypOBEHB)
(mpeametHass o6nactb «EcTecTBeHHO-Hay4yHbIE MpEIMEThI») (Jajleeé COOTBETCTBEHHO —
nporpaMma o XUMHH, XUMHS) BKJIIOYAeT IMOSICHUTENIbHYIO 3alMCKy, COAepKaHHe OO0ydeHus,
IUTAHUPYEMBbIE Pe3yNIbTaThl OCBOCHHSI IPOTPAMMBbI IO XUMHH.

26.2. IlosicHuTenbHas 3amucka.

26.2.1. [Iporpamma 1Mo XMMHHM Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHMs COCTaBJIeHA HA
OCHOBE TpeOOBaHHI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTelbHOM MPOTrpaMMbl
OCHOBHOT0 0011ero oopa3oBanus, npeacraBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE paboueit
POrpaMMbl BOCITUTAHUS U ¢ Y4ETOM KOHLEIIUY MPENo/IaBaHus yueOHOro mpeaMeTa « XuMus» B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoii @enepanu.

26.2.2. [Iporpamma 1Mo XxuMuu pa3paboTaHa C HENbI0 OKa3aHUS METOAUYECKON MOMOIIH
YUUTENIO B CO3/IaHUU paboUeii mporpaMMbl IO YI€OHOMY TPEIMETY.

[lporpamMa 1o XMMUW Na€T TMpPEINCTaBIEHHE O MEJsIX, OOmed crparermu OOy4YeHHS,
BOCIIMTAHUSI W Pa3BUTHUS OOY4YaIOLIMXCS CPEACTBAMU Y4YEOHOIrO IHpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE PEIMETHOE COIEpkKaHUE, IPEIyCMAaTPUBACT paclpeesieHue ero mo Kiaaccam U
CTPYKTYpPUPOBAHUE IO pa3jiejiaM U TeMaM MPOrpaMMBbI 10 XUMHUHU, ONPEAEIIAEeT KOJIMUYECTBECHHbBIC
Y KaueCTBEHHbBIE XapaKTEPUCTUKU COEPHKAHUS, PEKOMEHYEMYIO [T0CIIEJ0BATEIbHOCTD U3yUEHUS
XUMHHU C YIETOM MEXKIIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUaIOIINXCS, OMPEIEIIIeT BO3SMOXKHOCTH IPEAMETA IS peaTn3auu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOW IMpOrpaMMbl Ha YPOBHE
OCHOBHOTO 001ero o0pa3oBaHus, a Takxke TpeOoBaHMI K pe3ynpTaTaM OOydeHUs XUMHUHU Ha
YpOBHE IIeNiell U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB y4eOHO-ITO3HABATENBHON AESITEIFHOCTU
00y4aromerocsi o OCBOCHHUIO Y4eOHOTO COAEepKAHUSI.

26.2.3. 3HaHMe XUMHMM CIYXXUT OCHOBOM Ui  (OPMHUpPOBAHHS  MHPOBO33PEHUS
oOyuJarorerocsi, €ro MpeJCTaBICHU 0 MaTepUaTbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT
dbopMupyeMble XHUMHEH TPEICTABICHUS O B3aMMOIPEBPALICHUSIX YHEPTHH U 00 SBOIOIHUH
BEIIECTB B NPUPOJIE, O MyTSIX pEIIeHUS TIO0AIbHBIX MPoOJIeM YCTOWYUBOTO pa3BUTHUS
4eJI0BEYECTBA — CHIPbEBOIL, SHEPreTHYECKOM, MUIIIEBOM U HKOJIOTHYECKOM 0€301MacHOCTH, Tpo0IeM
3/IpaBOOXPAHEHHUS.

26.2.4. I3yueHue xuMuu:

CIOCOOCTBYET peajn3alii BO3MOXKHOCTEH JIJIsl caMOpa3BUTHUS U (POPMHUPOBAHUS KYJIbTYPHI
JTUYHOCTH, €€ 001Iel U (QYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUIEHUSI U TBOPUYECKUX CIOCOOHOCTEN 00ydaromuxcs,
HAaBBIKOB HMX  CAMOCTOSITETBHOM  yueOHOM  JEATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
MCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX Kak B TIOBCEJHEBHOW JKM3HH, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMUT €O CHenu(UKONd HaydyHOTO MBILIUICHHS], 3aKJIaJbIBA€T OCHOBBI 1E€JIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YETTOBEKA, SIBISIETCS OTBETCTBEHHBIM ATArloM B (JOPMUPOBAHUHT
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0yYarOIINXCS,

crocoOCTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO-HAYYHBIM
3HAaHUSAM, K TMpPHUPOJAE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYeckoe oOpa3oBaHUE
o0yJaromuxcs.



JlanHble HampaBiieHUs B OOYYCHUH XHMHH OOECIICUMBAIOTCS CHEIU(DHUKON COAepKaHUS
y4eOHOTO MpeIMeTa, KOTOPBIH ABISETCS MeJarornyecky a1alTHPOBAaHHBIM OTpaskeHHeM 0a30Boii
HayKU XMMHUU Ha ONPEIEIEHHOM dTarle €€ pa3BUTHSL.

26.2.5. Kypc XuMuUM Ha ypOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUS OPHEHTUPOBAH Ha
OCBOCHHE 00YYaIOUIMMHUCS CUCTEMbI IEPBOHAYAIIBHBIX MOHATHI XUMHUH, OCHOB HEOPTaHUYECKOM
XUMHUH U HEKOTOPBIX OTIEJIbHBIX 3HAUYUMBIX MOHATUN OPraHUYECKON XUMUH.

26.2.6. CTpykTypa cofepXaHHs TPOTrpaMMbl 1O XUMHH C(HOPMHpPOBaHA Ha OCHOBE
CUCTEMHOI'0 nojaxoja K €€ m3ydeHuro. CoJiepikaHuE CKIAJIbIBA€TCS W3 CHUCTEMBI IMOHATHH O
XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATHUH O XUMHUUYecKoi peakuuu. O0e 3TH
CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 110 MPUHLUIY IOCIEAO0BATEIbHOIO Pa3BUTUS 3HAHUN Ha
OCHOBE TEOPETUUECKUX IPEJCTABICHUIN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

[lepuonnueckoro 3akona /.M. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

YUYEHHsI O CTPOSHHH aTOMa M XMMHUYECKOH CBSI3H;

IpeACTaBICHUN 00 IEKTPOIUTHUECKON AUCCOLMAIIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMAaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS IOCIEI0BATEIBHO OT OJJHOTO YPOBHS K JJPYTOMY, BBITTOJIHSAS
(GyHKLIUU 0OBSICHEHUS U IPOrHO3UPOBAHMSI CBOIMCTB, CTPOEHUS M BOZMOXKHOCTEH MPAaKTUYECKOTO
NPUMEHEHHUS U MOJIy4YeHHs U3Y4aeMbIX BELIECTB.

OcBoeHue mporpamMmbl IO XUMHUH CHOCOOCTBYET (OPMHMPOBAHHUIO NPEACTABIECHUS O
XMMHUYECKON COCTaBIIAIOLIEH HaydyHOM KapTUHbBl MHpa B JIOTUKE €€ CHUCTEeMHOH NpHpOJIBL,
LIEHHOCTHOT'O OTHOLICHUSI K HAyYHOMY 3HaHUIO U METOJaM I103HaHMS B Hayke. 3yueHue XuMuu
MPOMCXOIUT C MIPUBIICICHNEM 3HAHHU U3 paHee H3YYEeHHBIX y4eOHBIX IpeAMETOB: «OKpyKaromuit
Mup», «bronorus. 5—7 knaccel» U «Du3uka. 7 KIacey.

26.2.7. llpu n3y4eHUHM XHMHUU NPOUCXOIUT (POPMHUpPOBAHHE 3HAHUN OCHOB XMMUYECKOU
HAyKH Kak 00JIaCTU COBPEMEHHOTI'O €CTECTBO3HAHMS, IPAKTUYECKON 1€ATEIbHOCTH YEJIOBEKA U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYypbl. 3ajaya Y4eOHOro IpeaMeTa COCTOUT B
(GOpMUPOBAHUM CUCTEMBl XMMHUYECKUX 3HAHMNA — Ba)KHEHIIMX (AKTOB, MOHATHI, 3aKOHOB M
TEOPETUYECKUX IOJIOKEHUH, AOCTYMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOIO XapaKTepa, s3bIKa
HayKH, B MPUOOIIEHUH K HAYYHBIM METOaM MO3HAHUS MPH U3YYEHUH BEIIECTB U XMMHUYECKUX
peakuuii, B GOpMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUNM U UX MPUMEHEHUU B y4eOHO-
MO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKON 1E€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpalleHus C BeI[ECTBAMU B MIOBCEIHEBHON KHU3HH.

26.2.8. Ilpn u3yuyeHMM XHMMHUM Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUS BaXHOE
3Ha4YeHHe NPUOOPETH TaKue LEIH, KaK:

(dopMHpOBaHHE WHTEJUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, IOTOBOM K €aM0OOpa3oOBaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIbHOMY IPHHATUIO pELICHUH, CIOCOOHOW aJanTHpOBaThCs K
OBICTPO MEHSIOIINUMCS YCIOBUSIM KU3HU;

HalpaBIeHHOCT, OOY4YeHHs Ha cHCTeMaThyeckoe NpuoOlIIeHne o0ydaoummxes K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOAaM  IO3HaHUA,
(opMHPYIOLTMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMUU;

o0ecrieyeHHe YCIOBUI, CIOCOOCTBYIOUIMX TPHOOPETEHHI0 OOYJalOIIUMHCS — ONbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

dbopmupoBanne oO0mIeH (HYHKIIMOHATHFHON M €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM
yuclie yMEHUN 00BSACHATh U OLIEHUBATH SBJICHUS OKPYKAIOIIET0 MUPA, UCIIONb3YsI 3HAHUS U OIIBIT,
MOJIyYEHHBIE MPU U3YyYEHUU XHUMHUH, MPUMEHATh UX MpPHU PEIICeHWH NpoOsieM B MOBCEIHEBHOM
JKU3HU U TPYJIOBOM €S TEIBHOCTH;



dbopMupoBaHrue y 00YyYarOIIMXCS T'YMaHUCTUYECKUX OTHOILIEHUH, MOHUMAaHUSl LIEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOLIEH MPUPOIHON
Cpelibl;

pa3sBUTHE MOTHBAIUU K 00yUEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCIIUTAHHIO HA
OCHOBE YCBOEHHSI OOIIEUEIIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQHIIs
Y HaNpaBJIECHHOCTH JaJbHENIIEro 00y4YeHus.

26.2.9. O6uiee yuciio 4acoB i U3ydeHus Xxumuu — 136 yacoB: B 8 kiacce — 68 vacos (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJICINIO).

26.3. Conepxanue o0y4eHus B 8 kiacce.

26.3.1. [lepBoHavanbHbIC XUMUYECKUE TOHSTHSI.

[Ipeamer xumuu. Ponb XMMHM B KHM3HM 4YellOBeKa. XUMHUsA B CUCTEMe HayK. Tema u
BenlecTBa. du3nueckue cBOWCTBA BELIECTB. Arperatnoe cocrosiuue Bemects. [lonsTue o merogax
no3HaHus B XuMuu. YucTele BemectBa U cmecu. CriocoObl pa3ielieHus cMecei.

ATOMBI U MOJIEKYJTbl. XUMUYECKHUE IeMEeHThI. CUMBOJIBI XUMUYECKUX 3JIeMeHTOB. [IpocThie
U CIIO’KHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckast popmyna. BareHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. 3aKOH MTOCTOSHCTBA
cocraBa BemecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJsIpHAs Macca.
MaccoBas 10515 XMMHUYECKOTO 2JIEMEHTa B COSIMHEHUU.

KomnuuecTBo BenectBa. Monb. Monsipaas Mmacca. B3anMocCBs3b KOIMUYECTBa, MAaCChl U UHCIIa
CTPYKTYPHBIX €IMHHUII BeliecTBa. Pacu€Tsl o hpopmynamM XUMHUYECKUX COETUHEHUH.

Ou3nyecKkue M XUMHUYECKHE SBJICHUSA. XUMHYECKas peakuus U e€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMUUeckue ypaBHeHUs. Kiaccudukanys XUuMUYECKUX peakuuil
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

XVUMHUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XMMMUYECKOHN IMMOCYJOW, MpaBuiaMu paboThl B
nabopaTopuu u puéMamMu oopaleHus ¢ 1abopaTopHbIM 000PYAOBaHUEM, U3YUCHHUE U ONMCAHUE
(GU3HYECKUX CBOWCTB O0Opa3lloB HEOPTraHWYECKHX BEIISCTB, HAOMIOJICHUE (U3HYSCKUX
(nnaBieHMe BOCKa, TastHUE JIbJA, pacCTHpaHHUe caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJIbI) U
XUMHUYECKHX (TOpEHHE CBEYM, MPOKaJIMBaHUE MEIHON IPOBOJIOKH, B3aMMOJEHCTBHE Mena C
KHUCJIOTOM) sIBIEHUH, HaONII0/IEHWE M ONUCAHHE MPHU3HAKOB MPOTEKAHUS XUMUYECKUX PeaKIuil
(pasznoxeHue caxapa, B3aUMOJICHCTBUE CEPHON KHUCIOTHI C XJIOpUJIOM Oapusi, pasiioKeHHe
ruapokcuaa Meau (II) mpu HarpeBanuu, B3auMojielicTBUE Keje3a ¢ pacTBopoM cosu Meau (II),
u3ydeHne crnocoOoB pasfieneHust cMecel (C MOMOIIbI0 MarHUTa, (pUILTPOBAHUE, BHIIAPUBAHHE,
TUCTWIIIALMS, XpoMaTorpadus), NpoBEeIEeHHE OYUCTKH MOBAPEHHOH CcoNM, HAOIIOJeHHE H
ONMCAHHUE PE3YJIBTATOB IIPOBEAEHUS OIbBITA, WUIIOCTPUPYIOIIEIO 3aKOH COXPAHEHMsI Macchl,
co3/laHue MojieNiel MOJIeKyI (IIapOCTEPHKHEBBIX).

26.3.2. BaxxHelinue NpeacTaBUTEIN HEOPraHUYECKUX BEIIECTB.

Boznyx — cmech rasos. CoctaB Boznyxa. Kuciopox — 31€MEHT M IIPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajutoTporiHas MOJAU(HUKaINS
KHCIIOpO/a.

TennoBoil 3ddekr XuMuueckoil peakiuu, TEePMOXUMHMUYECKHE YpaBHEHHs, 3K30- H
SHAOTEPMUYECKHE peakuuu. TOoIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — anemenT u npoctoe BeniecTBo. Haxoxnenue Boiopoaa B mpupojae, hpuznyeckue
U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI MostydeHus. Kuciotsl u comu.

MoutsipabIii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.



®usnyeckue cBoWcTBa BOAbl. Boma kak pactBoputenb. PactBopbel. HackimieHuble u
HEHACBILICHHBIE pacTBOphl. PacTBopuMoOCTh BellecTB B Boje. MaccoBas 10Js BEIIECTBA B
pactBope. XUMHYecKue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopot Bojbsl B mpupoje. 3arpsi3HEHHE MPUPOIHBIX BoA. OXpaHa UM OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHui. Okcunbl. Knaccudukamusi OKCHIIOB:
cojieoOpa3ymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenkiarypa
okcu0B. DU3nUecKre U XMMUUECKHE CBOMCTBAa OKcr0B. [losyueHne okcuaos.

OcnoBanus. Krnaccupukamuss OcCHOBaHMIA: INENOYM M HEPACTBOPHMBIE OCHOBAHMSA.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBAaHUM.

Kucnoter. Knaccudukanus xucinor. Homenkiarypa kuciot. @u3ndeckue U XUMHUYECKHE
cBoicTBa KUCHOT. P akruBHoctn MetaiioB H.H. bekerosa. [lonyuenue kucior.

Conu. Homenkiarypa cosei.

du3nyecKue 1 XuMU4YecKre cBoiicTBa cosel. [lomydenue coneil.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

XUMHYECKUN SKCHEPUMEHT: KAaYeCTBEHHOE ONpPENENICHUE COJEpKaHUsl KUCIOpOoJa B
BO3/IyX€, MOIy4YeHHEe, COOUpaHue, paclio3HaBaHHE U U3yYCHHE CBOMCTB KUCIIOPOAA, HAOII0IeHNE
B3aUMOJICMCTBUS BEILIECTB C KUCIOPOJAOM M YCJIOBHUS BO3HUKHOBEHMS U NPEKpPAILECHHsS] TOPEHUs
(moxapa), 03HaKOMIIEHHE ¢ 00pa3llaMH OKCHJIOB U ONMCAHUE UX CBOMCTB, MOJIy4YeHHE, COOMpaHue,
pacro3HaBaHHe U U3y4YeHHE CBOMCTB BOOPOa (TOPEHHE), B3aUMOICHCTBHE BOJIOPO/Ia C OKCUAOM
Meau (II) (BO3MOXXHO HCIIONIB30BaHHWE BHJICOMATEPHAIOB), HAOJIOJACHHE OOpPa3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEJOBaHUE OCOOCHHOCTEH pPACTBOPEHMsS BEIECTB C PAa3IMYHON
pacTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C OMPEAECIEHHON MaCCOBOM JI0JIEH pacTBOPEHHOTO
BEIIECTBA, B3aWMOJAEWCTBME BOJAbI C MeETaulaMd (HaTpUeM U KajiblueM) (BO3MOXKHO
UCTIOJIb30BaHUE BUCOMATEPHAJTIOB), WCCIEAOBAaHHE OOpPa3llOB HEOPTaHWYECKUX BEIIESCTB
Pa3IUYHBIX KJIACCOB, HAOJIOJEHHME M3MEHEHHUS OKPACKU MHJIMKATOPOB B PacTBOpPax KHUCIOT U
nienouel, n3yuyeHue Bzaumozeiictaus okcuna meau (II) ¢ pactBopom cepHON KHCIOTHI, KUCIIOT C
MeTaJlJlaMH, peakUuil HeWTpaau3aluu, MOJy4eHHE HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE
OJIHOTO MeTajula APYTUM M3 pacTBOpa COJIM, PEUICHHE SKCIEPUMEHTAIBHBIX 3a7ad IO TeMe
«Baxneinme KIaccel HEOPraHMYECKUX COCUHEHUIN».

26.3.3. [lepnoauueckuii 3akoH u Ilepuonuyeckass cucTeMa XUMHUYECKHX DJIEMEHTOB
J.M. MenneneeBa. CtpoeHne aToMOB. XUMHUYECKast CBsI3b. OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
peaKkiuu.

[TepBble MOMBITKY KIACCUPUKALUN XUMHUECKUX dNIeMeHTOB. [IoHSATHE O rpynmax cXoIHbIX
3JIEMEHTOB (I1I€JI0YHbIE U IIEJIOUHO3EMETbHbIE METALIbI, FAJIOTeHbI, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEepHbIE OKCHJIbI U TUJPOKCHIBI.

[Tlepuognuecknit  3akoH.  Ilepumommyeckas  cucremMa  XMMHUYECKHMX  DJIEMEHTOB
J.. MenneneeBa. KopoTkonepuoanas u JuimHHONepuoaHas ¢opmsl Ilepruoauueckoil cucteMsl
xumuyeckux onemeHtoB .M. Menneneesa. Ilepuoasl u rpynmbl. DPU3HMYECKUH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siiep. M30Tonsl. DnekTpoHsl. CTpOEHHUE AIEKTPOHHBIX
o0onouek aromMoB mepBbIX 20 XUMHMYECKMX 3JeMeHTOB Ileproanyeckoil  cHcTEMBbI
.. MenneneeBa. XapakTepUCTHKA XHUMHUYECKOTO OJJEMEHTa IO €ro TMOJIOKEHUI0 B
ITepuonnueckoii cucreme .M. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAITHYECKUX U
HEMETAJUTMUYECKUX CBOWCTB MO TpymnaM M mnepuojam. 3HaueHue l[lepumonmyeckoro 3akoHa



[lepuonuyeckoil cucTEMBl XMUMHMYECKMX JJIEMEHTOB Ul pa3BUTHS HAyKH U IPAKTUKU.
J .. MenneneeB — yu4€HBIN U TPaXAaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHas u HETIOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIIBHOCTh XUMUYECKUX 2JIEMEHTOB. VloHHAas CBS3b.

Crenenb okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakluy. [Iporiecchl okucinenus
1 BOCCTaHOBJIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUH HKCHEPUMEHT: H3y4eHHEe OOpas3IoB BEIIECTB METANIOB M HEMETaJlIOB,
B3aMMOJIEMCTBYE T'MAPOKCHIA LIUHKA C pacTBOpaMH KHUCIIOT U IIEJIOYel, IPOBEJIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM (TOpeHne, peakuuu
Pa3NOXKEeHUSs], COSTUHEHHUSA ).

26.3.4. MexnpeIMeTHbIE CBSI3U.

Peanuzanus MeXIpeaMETHBIX CBsI3ed MpU U3YyYECHUM XMMHUHU B § Kiacce OCYyLIECTBISAETCS
yepe3 UCI0JIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX OHATHUIH, TaK ¥ NOHATUH, SBISIOIINXCS
CHUCTEMHBIMHU ISl OT/IEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE TOHATHUS: HAYYHBIH (aKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJIN3,
CHUHTE3, Kiaccu(uKkauus, NEepUOJUYHOCTb, HAONIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBaHHE,
U3MEpEHUEe, MOJIIIb, SIBIICHUE.

@dusmuka: Marepus, aroM, OSJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHMJ, H30TOIBI,
pPaMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsij, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BELIEeCTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI W3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TOPOJIBL, TOJIE3HBIE HCKOTIAEMBIE,
TOIINBO, BOJIHBIE PECYPCHI.

26.4. Conepxanue o0y4eHus B 9 kiacce.

26.4.1. BemiecTBo U XUMHUYECKAsl pEaKIUs.

Ilepuonnueckuit  3akoH.  Ilepmommueckas  cuctemMa  XMMHMYECKHMX  DJIEMEHTOB
J .. MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XHMHYECKHX
AIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdblUs U WX COECJUHEHUM B COOTBETCTBUHU C
MOJIO’KEHHEM 3JieMeHTOB B [leproauyeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BUABl XMUMHUYECKOH CBSI3M. THUIBI KPUCTANIMYECKHX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THIIA KPUCTAIIIMYECKON PEIIETKN U BU1a XUMHUUECKOHN CBS3H.

Knaccugukanus M HOMEHKJIAaTypa HEOPraHMYECKMX BEIIECTB. XHMHUYECKHE CBOMICTBa
BEIIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJIacCaM HEOPTraHMYECKHX COEIUHEHUH, T'eHeTHuYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukarus XMUMUYeCKUX peakLUui MO pa3iMyHbIM IpU3HAKaM (IO YUCIY M COCTaBy
Y4YaCTBYIOUIMX B PEaKIMH BEIECTB, 10 TEMJI0BOMY 3P (HEKTY, 0 U3MEHEHUIO CTETIeHEH OKHCICHUS
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTHM, IO Y4YacTHIO KaTajau3aropa). OJK30- H
HHJIOTEPMHUUYECKHE PEAKIINU, TEPMOXHUMUYECKHE YPaBHEHUSI.

[TonsTHe 0 ckopocTu XMMHUYecKoM peakuuu. IloHsTHe 00 OOpaTMMBIX M HEOOPATHUMBIX
XUMHUYECKHX peakuusx. [IoHATHEe O TOMOreHHBIX M TeTepOreHHBIX peakuusx. [lonarue o
katanuze. [ToHsTHe 0 XUMUYEeCKOM paBHOBECHH. DAKTOPHI, BIMSIONINE HA CKOPOCTh XUMHYECKON
PEaKIMHU U MOJIOKEHNE XMMUYECKOT'O PaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE peaxuuu, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHOMN peaxuu. CocraBnenue ypaBHEHUH
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIMH C MCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOI 0 OanaHca.



Teopust SNEKTPOIUTUUECKON TUCCOUUALMU. DJICKTPOJUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHU3M JUCCOLMAIINY BEIECTB C Pa3IMYHbIMU BUJIaMU XUMUYECKOH CBsA3H. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakuuu nonHoro oOMeHa. YciIoBHS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, MOJIHBIE H
COKpalEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBoilcTBa KHUCJIOT, OCHOBAaHUM U COJEH B CBETE
NpeACTaBICHUN 00 SJIEKTPOTUTHUYECKOW auccoruanuu. KadecTBEHHBIE peakuud Ha HWOHBI
[TonsTHE O THAPONIHU3E CONEN.

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHME C MOJEISMHU KPUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETAIOB (rpaduTa M anmasa), CIO0KHBIX BEUIECTB
(x10puaa HaTpUs), UCCIIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUECKON peaKIIMU OT BO3AEHCTBUS
pa3NUYHBIX (HAKTOPOB, HCCIEAOBAHHE AIIEKTPOINPOBOJHOCTH PACTBOPOB BEILECTB, IpOIECcCa
JUCCOLMALMU  KHUCJIOT, IIejaoded M cojieil (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
IPOBE/ICHUE OMBITOB, WIIIOCTPUPYIOIIUX IPU3HAKU IMPOTEKAaHHs pPEeaKUUd HMOHHOro oOMeHa
(oOpa3oBaHHe oOcCaJKa, BBIJICJIEHUE TIa3a, 00pa30oBaHUE BOJBI), ONbBITOB, WIUIIOCTPUPYIOIINX
IPUMEpPbl  OKUCIIUTEIIBHO-BOCCTAHOBUTENIBHBIX ~peakluil (ropeHue, peaklUuu pasjioKeHHs,
COEZIMHEHUS ), PACIIO3HABAHNE HEOPIaHUYECKHUX BEIECTB C MIOMOLIbI0 KAUeCTBEHHBIX peakluil Ha
VOHBI, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

26.4.2. HemeTaimibl ¥ UX COEIUHEHUS.

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTpPOEHHMs aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CTpoeHune M (u3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — TaJOIE€HOB.
XuMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJEHiCTBHE ¢ MeTaulaMH, HeMeTaJlJIaMH,
menoyamu).  XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOMCTBA, IOJIy4eHHE,
npuMeHeHue. JlelicTBue XJIopa U XJIOPOBOAOPOa HAa OPraHM3M uesloBeka. BaxkHelmme Xaopuasl
U X HaXO0X/IEHUE B IPUPO/IE.

O6mas xapaxktepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEepHbIE CTEIICHU OKUCIICHHUSL.

Crtpoenue u ¢puznueckrue CBOMCTBA MPOCTHIX BELUIECTB — KUCIOPOAA U Cepbl. AJJIOTPOIHbIE
Moau(UKAIIMK KHUCJIOPOJa M cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOpPOa, CTpOEHHUE,
¢duznueckue U XuMudeckre cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucnora, puU3MUECKHE M XUMHUYECKHE CBOMCTBa (0OIIME Kak MpeACTaBUTENS Kjacca
KHCJIOT U crienuduueckne). XMuMUUECKHE peaKIiH, JIeKaIle B OCHOBE IPOMBIIIIIEHHOTO criocoba
noJtydeHus: cepHor KUCIOThl. [Ipumenenne. Coiiv cepHOM KUCIOTHI, KAYECTBEHHAs PEaKIs Ha
cynbdar-uoH. HaxoxxaeHue ceppl U €€ COEAMHEHUH B NIpUpoAe. XUMHUECKOE 3arps3HEHue
OKpYXKaloIlled Cpelbl COECIUHEHUSMHU Cepbl (KUCIOTHBIE JOXKIM, 3arpsA3HEHHE BO3JyXa U
BOJIOEMOB), CIIOCOOBI €r0 NMPeI0TBPAILIECHUS.

OOmast xapakTepucThka 3i1eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHBIE CTENIEHU OKUCIICHUS.

A30T, pacupocTpaHeHue B Hpupoje, Gpu3nueckue u XumMuueckue cBoiictBa. KpyroBopot
a3oTa B pUpoje. AMMHAK, ero (U3NYecKue U XMMUYECKHE CBOICTBA, MOJIyuYeHHE U TPUMEHEHHE.
Conu amMmMoHus, UX (PU3NYECKHe U XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius
Ha MOHBI aMMOHHUA. A30THas KHCJOTa, €€ IMoyiyueHue, (pu3nyeckue M XUMHYECKHE CBOMCTBA
(oOme kak mpefcTaBUTENs Kiacca KUCIOT M crnenududeckue). Vcnonap3oBaHue HUTPATOB U
coJieil aMMOHUS B Ka4eCTBE MUHEPAJIbHBIX yA00peHU. XUMHUECKOE 3arpsA3HEHUE OKpYXKarolen
Cpelibl COeIMHEHUAMHU a30Ta (KMCIOTHBIE JI0XK/U, 3aTPSA3HEHNE BO3/yXa, TOUBbI U BOJJOEMOB).

®ochop, amnorponnsle Mogupukanuu docdopa, Gpuzndeckue U XMMHUYECKHUE CBOMCTBA.
Oxkcun gocdopa (V) u dhocopHas kuciora, Gu3nyecKue U XUMUYECKUE CBOMCTBA, MOJyYEHUE.
Hcnonp3oBanue ¢pocaToB B KaUeCTBE MUHEPAIbHBIX YI0OpEHUH.



OO6mas xapakrepuctuka 3yeMeHTOB I[VA-rpynmbel. OCOOCHHOCTH CTPOEHHS aTOMOB,
XapaKTEpHBIE CTETIEHU OKUCIICHUS.

VYraepon, amioTporHbie MOAW(MUKAIUMK, PAaCHpOCTpaHEHUE B MpHpoOIE, (U3NYECKHE H
XUMHYecKHe cBoiicTBa. AncopOius. Kpyrosopor yriepona B mpupoae. OKcuabl yriaepona, ux
¢u3nueckue M XUMHUYECKHE CBOWCTBA, JICWCTBHME HA KUBBIC OPraHU3MBI, IOIy4YeHHE U
OpUMEHEeHHEe. OKOJIOTHYecCKHue NpoOiIeMbl, CBsA3aHHBIE ¢ OkcuaoM yriepoza (IV), rumoresa
r7100aTbHOTO TOTEIJICHUsT KIMMaTa, MapHUKOBBIA 3¢ (dekT. YroapbHas KHCIOTa M €€ COJH, UX
¢u3nveckue U XMMUYECKHE CBOMCTBA, MOJTy4YeHHUE U NpuMeHeHHe. KauecTBeHHas peakius Ha
KapOoHaT-noHBIL. Vcnoap3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIEHHOCTH U CEIHCKOM
XO34MCTBE.

[TepBoHayanbHBIC TOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COCNMHEHHSX Yriepoja
(MeTaH, 9TaH, STUJICH, alleTUJIeH, ITAHOJ, TIUIEPUH, YKCYCHAs KUciioTa). [[pupogHbpie HCTOYHUKU
YTJI€BO0POAOB (YroJib, IPUPOAHBIN Ta3, HE(Th), MPOAYKTHI UX mepepadboTku (OCH3MH), UX POJIb
B OBITY U IPOMBIIIJICHHOCTH.

[TonsiTrie 0 OMONIOrMYECKH BaXKHBIX BEIIECTBAX: KUpPaxX, OesKax, yriaeBojax — U UX poJid B
JKU3HU YeNloBeKa. MarepralibHOEe €IMHCTBO OPraHUYEeCKUX U HEOPTaHUYECKUX COeIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, IOJYYCHHE U TMPUMEHEHHE.
Coenunenus kpemHus B mpupoje. Ooiue npenctasienus o6 okcuae kpemuus(IV) u kpeMuueBoi
kucnore. CUIHMKaThl, UX UCIOJIb30BaHUE B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH. BaxHeiimue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30MacHOT0 UCTOIb30BaHHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHO JKU3HHU.

XVUMUYECKUN SKCIIEPUMEHT: H3yueHue O00pa3lloB HEOPraHMYeCKHX BEIECTB, CBOWCTB
COJISTHOM KHCIIOTBHI, NMPOBEACHHWE KAYECTBEHHBIX pPEAKIUH Ha XJIOPUA-MOHBI M HaOIIOACHUE
NPU3HAKOB HMX TMPOTEKAHHs, OIBITHI, OTpaKarolmue (QHU3MUECKue W XUMHUYECKHE CBOWMCTBA
TaJIOTeHOB U UX COEIMHEHHH (BO3MOXHO HCIIOJIB30BaHUE BHJICOMATEPUAIOB), 03HAKOMIICHHE C
oOpasiamMu XJIOpUI0B (TaJlOTeHUJIOB), O3HAKOMJICHUE C O0pa3laMu Cepbl U €€ COCIUHECHHSIMU
(BO3MOKHO MCIIOJIb30BAaHUE BHIEOMATEPHAIIOB), HAOJI0IEHHE TIpoliecca O0YTIMBaHUS caxapa 1moJy
JIEHCTBUEM  KOHUEHTPUPOBAHHONW CEPHOM  KHUCJIOTHI, M3Y4EHHUE XHMHYECKHX CBOMCTB
pa30aBiIeHHON CEpHOW KHUCIIOTHI, MPOBEACHHE KAaYECTBEHHOM peakUuu Ha Cyiab(paT-uOH HU
HaOJroIeHne Tpu3HaKka e€ MPOTeKaHWs, O3HAKOMIIEHHE ¢ (DM3MYECKMMH CBOICTBaMHU a30Ta,
docdopa 1 ux coequHeHNN (BOZMOXKHO UCTIOIB30BaHNE BHIEOMATEPUAIIOB), 00pa3iiaMu a30THBIX
u ¢GochopHBIX yHOOpEeHHH, TOJy4eHHE, COOMpaHHe, pPACIO3HABaHME W HM3YUYCHHUE CBOMCTB
aMMHuaKa, pOBEJCHHEe KAYeCTBEHHBIX peakluii Ha MOH aMMOHHS U docdarT-uoH U H3ydyeHHUe
IPU3HAKOB UX MPOTEKaHMs, B3aMMOIEHCTBHE KOHIIECHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEbIO
(BO3MO’KHO HCIIOJIb30BaHHE BUIEOMATEPUAIIOB), U3yUYEHHE MOJEIeH KPUCTAIIMUECKUX PEeIIETOK
anMasa, rpaguTta, QpysiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aJCOPOILUN PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHUBOra3a, MojiyuyeHue, coOnpanue, paclo3HaBaHue u
U3y4eHHE CBOICTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAauyeCTBEHHBIX peakluil Ha KapOOHAT U
CHJIMKAaT-UOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHWE C MpOIyKIHeH
CHJIMKaTHON HPOMBIIIJIEHHOCTH, PELIEHUEe 3KCIEPHUMEHTAIBbHBIX 331a4 1Mo TeMme «Baxueiimue
HEMETAJJIbl U UX COCTUHEHUSY.

26.4.3. MeTamibl ¥ UX COEAMHEHUSI.

O011ast XapakTepUCTHKA XUMUUECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU MX MOJIOKEHHS
B Ilepuonnueckoii cucreme xumuyeckux siemeHToB [[.M. MeHnaeneeBa U CTpOEHUS aTOMOB.
Crpoenne metamuioB. Mertamndeckass CBsI3b M MeTaJUIMYeCcKass KPHUCTALUTUYECKas pemeTka.
DJIEKTPOXUMUYECKUN pAJl HAOPSOKEHUW MeTaioB. DU3WYECKHEe M XUMHUYECKHE CBOMCTBA
MeTayioB. O6mue crnocoOs! mosydeHus MetaioB. [IoHsATHE O KOPPO3UH METAJIJIOB, OCHOBHBIE



CrocoObl 3amuThl UX OT Koppo3u. CraBbl (CTallb, YyryH, MIOPATIOMUHUN, OpOH3a) M HX
IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[lenouynsle MeTasuibl: nosiokeHue B llepuonnyeckoil cUCTEME XMMHUYECKUX DIIEMEHTOB
J.1. MenneneeBa, CTpOeHUE UX aTOMOB, HaXO0XACHHUE B Ipupoje. Pu3nueckue U XUMMUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kainus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{erouHO3eMENBbHBIE METAUIBI MArHUM U KAJIBLIMIN: 110J105KeHKE B [lepuonnueckon cucreme
xuMmuueckux 3nemeHtoB .M. MenneneeBa, CTpOEHHE MX aTOMOB, HaxO0XJICHUE B MPHUPOJE.
dusudeckue U XUMHYECKUE CBOMCTBA MarHvsg M Kajabliys. BakHeHIMe cOeqUHEHHUS KajblIUs
(oxcup, ruapokcus, cosn). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHui: nonoxenue B llepuonuyeckoil  cUCTEME XMMHUYECKHMX  3JIEMEHTOB
J.1. MenneneeBa, CTpoeHHE aTroMa, HaxoxaeHue B npupone. dusmyeckne M XUMHUYECKUE
cBOiicTBa amoMuHusA. AMpOTEpHbIE CBOMCTBA OKCU/IA U THAPOKCUAA aTIOMUHUS.

Kenezo: mnonoxenne B Ilepuogmyeckoil  cuctemMe  XMMUYECKHX  AJIIEMEHTOB
J.1. MenneneeBa, CTpoeHHE aTroMa, HaxoxkaeHue B npupone. dusmyeckne M XUMHUYECKUE
cBoiicTBa xene3za. Okcuabl, ruaApokcuasl u conu conu sxenesa (II) u xenesa (III), ux cocras,
CBOIMCTBA U MOJIyYEHHE.

XVUMUYECKUN DSKCHEPUMEHT: O3HAaKOMIIEHHE ¢ oOpa3llaMd METajUIOB U CIUIaBOB, HX
bu3MYeCKUMU  CBOMCTBAMH, HW3Y4YEHHE PpE3YyJbTaTOB KOPPO3UH METAIIOB  (BO3MOKHO
MCIIOJIb30BaHUE BHIEOMATEPUAIOB), 0COOEHHOCTEN B3aUMOICHCTBUS OKCUIA KAJIbIUs K HATPUS C
BO/ION (BO3MOKHO MCIOJb30BaHUE BUICOMATEPHANIOB), UCCIEAOBAHNUE CBONCTB KECTKOW BOJIBI,
mpolecca TOPEeHUs >Keje3a B KHUCIOpoAe (BO3MOXHO HCIIONb30BaHHE BHAEOMATEPUATIOB),
IIPU3HAKOB IPOTEKAHUSI KAYECTBEHHbIX PEAKLIUN HA MOHBI (MAarHus, KajablMsl, aTFOMUHUS, [IUHKA,
xenesa (1I) u xxenesa (111), meau (11), HabirogeHNE 1 ONTMCAaHKE TPOIIECCOB OKPAIIMBAHUS TJIAMEHH
MOHAMM HATpUs, KaJIUs U KaJbLMs (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), UCCIIEI0BAHUE
aM(pOTEpHBIX  CBOIMCTB THUAPOKCHIA ATIOMHHHS W THUAPOKCHIA IUHKA, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BaxkHellne MeTasibl U X COEIUHEHUS».

26.4.4. XuMusi ¥ OKpy>Karomias cpesa.

BemectBa 1 matepuanbl B TOBCEJHEBHOM JKU3HU 4elOBeKa. be3onacHoe HCIOIb30BaHHE
BEIIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momomis nmpu XUMHUYECKHX O0XKOTrax M
OTPABJICHUSIX.

XVMHYECKOE 3arpsi3HEHUE OKpY Karolleil cpenpl (MpeaenabHas A0NycTUMas KOHIEHTpaus
BemecTB (nanee — [1JIK). Ponb xuMuu B pemieHun 3K0JI0rn4eckux npooiiem.

XUMHUECKUH SKCIIEPUMEHT: U3y4eHHe 00pa3lioB MaTepHaoB (CTEKJIO, CIIJIaBbl METAIJIOB,
MIOJIMMEPHBIE MATEPUAJIBI).

26.4.5. MexnpeaMeTHbIE CBS3H.

Peanuszanus MeXNpeaAMETHBIX CBS3€H NPU M3YyYEHUH XMMUHU B 9 Kilacce OCYIIECTBIISIETCS
yepe3 UCI0Ib30BaHNe KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHH, SBISIOIUXCS
CHUCTEMHBIMU JJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE TOHATHUS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPUs, AaHAJIN3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJIEHHE, HKCIHEPUMEHT, MOJCIUPOBaHHE,
U3MEpEHUE, MOJIEINb, SIBJICEHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTHsI, MaTepHAaIbI.

®usnka: Marepus, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIbI,
pPaZvoOaKTUBHOCTb, MOJIEKYNa, DSJIEKTPUYECKUM 3aps], MPOBOAHHUKH, MOJYIPOBOJIHUKH,
TUDIIEKTPUKHU, (POTOITIEMEHT, BEIIECTBO, TeNO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITMYECKAasl PEIIETKA, CIUIaBbl, (PU3NUECKHUE BEINYNHBI, €TUHUIIbI
WU3MEPEHHS], KOCMUYECKOE MPOCTPAHCTBO, INIAHETHI, 3BE3/1bI, COMHILE.



buonorus: ¢orocunTes, apixanue, Owocdepa, 3KOCHUCTEMA, MHUHEPAIBHBIE YI0OpEHUs,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIEC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TOPOIBI, ITOJIE3HBIE HCKOTIAeMBbIE,
TOILJIMBO, BOJTHBIE PECYPCHI.

26.5. IInanupyembie pe3ysbTaThl OCBOCHHS MPOrPaMMBbI 110 XUMHUHM Ha YPOBHE OCHOBHOT'O
o011ero 06pa3oBaHus.

26.5.1. 3yyeHne XMMUM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsS HANpPaBICHO Ha
JOCTIDKEHUE OO0YYaIOIUMHUCS JUYHOCTHBIX, METANpeIMETHBIX M NPEIMETHBIX pe3yIbTaTOB
OCBOCHHSA y4eOHOTO MpeaMeTa.

26.5.2. JIN4HOCTHBIC Pe3yNIbTaThl OCBOCHHS MMPOTPAMMBI OCHOBHOTO OOIIET0 00pa3oBaHHUS
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOMN JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULIMUOHHBIMU  POCCUUCKHUMH  COLMOKYJIBTYPHBIMH U  JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaIOIIUXCS.

26.5.3. JInuHOoCTHBIE pe3yJabTaThI OTpakaroT TOTOBHOCTD 00yJaroImxcst
PYKOBOJCTBOBATbCS CHUCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHEHTAlMi U pPACHIMPEHUE OIbITa
JESITEIbBHOCTH Ha €€ OCHOBE, B TOM UHUCJIE B YACTH:

1) naTprOTHYECKOro BOCIIUTAHUS:

[IEHHOCTHOTO OTHOLIEHHS K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M Hay4HOMY
HACJIEUIO, TIOHMMAaHHUs 3HAUeHUs XMUMHUYECKONM HayKH B KH3HH COBPEMEHHOrO OOINecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa)/1aHCKOr0 BOCIIUTAHMUSL:

NpPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBHIaX MEXKIMYHOCTHBIX OTHOIICHWHA B
KOJIJICKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 0O0IIeCTBEHHO MIOJIE3HOH,
y4eOHO-HUCCIIEeIOBATENIbCKOM, TBOPUECKOW W JAPYIMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSATEIHHOCTHU MPHU BHITIOJIHEHUH Y4e€OHBIX, IO3HABATEIBHBIX 3a/1a4,
BBIMTOJIHEHNH XHMHUYECKUX SKCIEPUMEHTOB, CO3/JaHWUM YUYEOHBIX IIPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO ¥ B3aHMMOIIOMOIIM B TPOIECCE ITON y4eOHOW AEATEITbHOCTH, TOTOBHOCTH
OILIEHUBATh CBOE TIOBEJICHHE U ITOCTYIKH CBOMX TOBAPHUIIIEH C O3UIIMY HPABCTBEHHBIX M TIPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUIA MOCTYIKOB;

3) IEHHOCTH HayYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKUX  TPEJICTaBIEHUH O  BelmecTBE W  XMMUYECKOH  peakiud,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKM M COCTaBISIOIIMX OCHOBY IS
MOHUMAaHMS CYIIIHOCTH HAyYHOU KapTUHBI MUPa, MPEICTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3sBUTHSI IPUPOIBI, B3aMMOCBS35X YeJIOBEKa C MPUPOJHON CpeaoH, O POJIM XUMHUU B NMO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IMOJIyY€HHWE HOBBIX 3HAHUU MO XUMUH,
HEOO0XOIUMBIX JUIs 00BSICHEHUS Ha0JII0/JaeMbIX MIPOLIECCOB U SIBICHUM;

MO3HABATENIbHON, HHPOPMAIIMOHHON M YUTATENLCKON KYIbTYphI, B TOM YHCIIE HaBBHIKOB
CaMOCTOSITENIbHOW paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU JIMTEPATypOH, IOCTYIMHBIMHU
TEXHUYECKUMHU CPEICTBAMU MH(GOPMAITMOHHBIX TEXHOIOTHIA,

WHTEpeca K OOYYCHHUIO M TO3HAHUIO, JTF0O03HATEITLHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHOM M HCCIEA0BATEIbCKON NEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JalIbHEHIIEM;

4) popmupoBaHUS KYJIbTYPHI 310POBbS:



OCO3HaHMsI IEHHOCTH ’KHU3HH, OTBETCTBEHHOT'O OTHOLLIEHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HH, OCO3HAHMS TOCIEACTBUNH M HENPHUSITHA BPEIHBIX MPUBBIUCK
(ynorpeOyieHUsI aJKOTrojsi, HAPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30I1aCHOCTH MTPU OOPALICHUN C XUMHUUYECKUMH BEUIECTBAMU B OBITY U PEANbHOM KU3HH;

5) TpyZIOBOTO BOCITUTAHUS:

MHTEpeca K MPAKTUYECKOMY M3YUEHUIO Ipodeccuii ¥ TpyAa pasinyHoOro pojia, yBaXKECHUE K
TPYAY U pe3yibTaTaM TPYIOBOH NESITEIHLHOCTH, B TOM YHCJIE HA OCHOBE TPUMEHEHHS PEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAHHOTO BBIOOpa HMHIUBUAYAJIBHOW TPACKTOPUU MPOIOIDKEHHS
o0Opa3oBaHUs C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, yCHemHOW MNpopecCHOHATBbHONW MAEATEeNbHOCTH W Pa3BUTHUSA
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B IPOPECCHOHATILHON Cpeie;

6) 9KOJIOIMYECKOI0 BOCITUTAHUSA:

9KOJIOTUYECKHU 11€1€CO00pa3HOro OTHOUIEHUS K MPUPO/IEe KAK UCTOUHUKY >KU3HU Ha 3emJle,
OCHOBE €€ CyLIECTBOBaHMsI, IOHUMaHMs LIEHHOCTH 3J0pPOBOro M 0€30IacHOro obpasa >KM3HH,
OTBETCTBEHHOTO OTHOLICHHUS K COOCTBEHHOMY (HU3MYECKOMY U IICUXMYECKOMY 370POBBIO,
OCO3HaHMsI LICHHOCTH COOJIIOIEHUS IIpaBuil 0€30IacHOro MOBEACHUS MIPH paboTe C BEIECTBAMH,
a TaKk)Ke B CUTYalUsIX, YIPOXKAIOLIMX 370POBBIO U KU3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHATh 3HAHUS, [T0JTy4aeMble IPU U3YUYCHUH XUMUH, IS pellIeHus 3a/1a4,
CBSI3aHHBIX C OKPY)KAIOLIEH NMPUPOIHON CpeO, OBBILICHHUS YPOBHS 3KOJIOIMYECKON KYJIbTYpHI,
0CO3HaHMsI INT00AIBHOIO XapaKTepa SKOJIOTHYECKUX MTPO0JIeM U IyTel uX pelieHus NocpeICTBOM
METO/I0B XUMUH;

9KOJIOTUYECKOTO MBIIICHUSI, YMEHHMsS pPYKOBOJCTBOBAaThCS MM B I[03HABaTEIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

26.5.4. MeranpeaMeTHble  pe3ynbTaTthl. B cocTaBe MeTanmpeaMETHBIX pPE3yJbTaTOB
BBIJICJIAIOT 3HAUYMMBIC NI (DOPMUPOBAHHMS MHUPOBO33PEHHUsSI OOIICHAYYHBIE TOHSATHS (3aKOH,
TEOpHsl, TPUHIIMII, THIOTE3a, (PAKT, CHCTEeMa, IMPOIECC, SKCIEPUMEHT U APYroe.), KOTOpbIe
UCTIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETAX U MO3BOJISIOT HA OCHOBE 3HAHUHN U3
ITHX TPEAMETOB (OPMHUPOBATH IPEACTABICHUE O IEJIOCTHOH HAyYHOH KapTWHE MHUpa, U
YHUBEpCaJbHBIE Y4eOHBIE NeHCTBHA (TIO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYJSTHBHBIE),
KOTOpBIe o0ecreunBaloT (HOpMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEILHOMY IIJIAHUPOBAHUIO U
OCYIIECTBIICHUIO  Y4eOHOH  NesATeNbHOCTH. MeTanpeaMeTHbIe  pe3ylbTaThl  OCBOCHUS
o0pa3oBaTeNbHOW  TPOTpaMMBbl 10 XUMHH  OTPAXKAIOT  OBJIQJCHWE  YHHBEPCAIHLHBIMHU
MI03HABATEbHBIMU ACUCTBUSAMHU, B TOM YHUCIIE:

1) 6a30BbIE JIOTHYECKUE ACHCTBUS:

YMEHHE HCMOJNb30BATh MPHUEMBI JIOTUYECKOTO MBIIUIEHUS] TpPU OCBOCHUM 3HAHMIA:
PaCKpBIBATh CMBICT XUMUYECKHUX MMOHATUHN (BBIICIATH X XapaKTepHbIE IPU3HAKH, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTMMHU MOHSATUSMH), UCIOJB30BaTh MOHATHS JUIsl OOBSCHEHMS OTIENbHBIX
(akTOB U SBJIEHUHN, BBIOUPATh OCHOBaHMS M KPUTEPUH JUTS KIacCU(UKALMN XUMUYECKHUX BEIIECTB
U XUMHMYECKUX PpeaKIi, YCTaHaBIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSI3M MEXIy OOBEKTaMHU
U3y4EHHsI, CTPOUThH JIOTUYECKUE PACCYXJIEHUS (MHAYKTHBHBIC, JEIyKTHBHBIC, [0 AHAJIOTUH),
IPOBOJUTH BBIBOJIBI U 3aKITIOUEHHUS,;

yYMEHHUE NMPUMEHATh B NpOIecce MO3HAHUS MOHATHA (TpeAMETHBbIE M MeTalnpeIMeTHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, HPeoOpa3oBbIBATH MIMPOKO
NpUMEHSIeMbIe B XUMHH MOJCIbHBIE MPEICTABICHHUSI — XUMHUYECKAN 3HAK (CHMBOJI DJIEMEHTA),
xuMu4deckass  QGopMyra W ypaBHEHHE ~ XUMHUYECKOW  pEaKIUW — TPH  pEIIeHUH
y4eOHO-TT0O3HABATEIBHBIX 33/1a4, C YYETOM JTHX MOJIENBHBIX MPEICTABICHUN BBISBISITh H
XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKNA H3YyYaeMbIX OOBEKTOB — XHMHYECKHUX BEIIECTB H



XUMHYECKHX PEaKIIMi, BBISBIATH OOIIMEe 3aKOHOMEPHOCTH, MPUUYNHHO-CIICACTBEHHbIE CBSI3U U
MPOTUBOPEUHS B H3yUaEMBIX MPOIECCAX U SIBICHUSAX;

2) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

YMEHHUE HCIO0JIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAay€CTBE MHCTPYMEHTA IO3HAHUS, a
TakKe B KadecTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABHIBLHOCTU
BBICKA3bIBAEMBIX CY>KJICHHIA;

npuoOpeTeHue OIbITa MO IJIAHWPOBAHUIO, OPraHU3alUd U TMPOBEIACHUIO YUYEHUUYECKHUX
AKCIIEPUMEHTOB: YMEHHE HAOII0AAaTh 32 XOJ0M IPOIEecca, CAMOCTOSITENIHLHO MPOrHO3UPOBATh €ro
pe3ynbTaTt, (GOpMyIUpOBaTh OOOOIICHWS W BBIBOJBI IO pPE3yJbTaTaM IPOBEIEHHOTO OIIBITA,
MCCJIEI0BAHMS, COCTABIISATh OTYET O MPOJIeTaHHOM padoTe;

3) pabota ¢ nHpOpMAITHCH:

yMEHHE BbIOUpAaTh, aHATM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3IMYHBIX BUOB
1 GOpM IPECTABICHUS, TOYyYaeMYIO U3 Pa3HbIX HICTOYHUKOB (Hay4YHO-TIONYJISIpHAS JTUTEpaTypa
XUMHYECKOT0 COJIepKaHusl, CIIpaBOYHbIe MocoOus, pecypcsl HTepHeTa), KpUTHYECKH OLIEHHUBATh
MPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE IPUMEHATh Pa3IMYHbIE METOBI U 3aIPOCHI IIPU MOUCKE U 0TOOpe MH(OpMALK U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX JIJIsl BBIMOTHEHHS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
onpeaenéHHOro THUIA, npuodpeTeHue OTIbITa B obractu UCIIOJIb30BaHUS
MH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH,  OBJAJIeHHE  KYJIbTYpOH  aKTHUBHOTO
UCIIONIb30BAaHUSl PA3IIMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSITENIBHO BBIOMpATh ONTHUMABHYIO
dopmy mnpexacraBneHuss UHGOPMAIMU M HUIIOCTPUPOBATH pEIIaeMble 3a/ladyll HECIOKHBIMU
CXeMaMH, AuarpaMMaMu, ApyruMu popMaMu rpaduk U UX KOMOUHAIUSMU;

YMEHHUE HCIOJb30BaTh M aHAJU3UPOBATH B TIpollecce y4eOHOM M HCCIEeI0BATEIbCKOU
JESTSIILHOCTH HH(POPMAIIMIO O BIMSHUN MPOMBIIIJICHHOCTH, CEITLCKOTO X03SMCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPY>KAIOILIEH NPUPOIHON CPELBI;

26.5.5.Y oOyuaromerocss Oyayr chopMUpOBaHBl  CIEAYIONIME  YHHBEPCAIbHbBIC
KOMMYHHKATHUBHBIC JICHCTBHS:

YMEHHME 3aJaBaTh BOIPOCH (B Xojae nauaiora W (WiaM) AMCKYCCHUH) IO CYIIECTBY
obcyxmaemMoil TeMbl, (POPMYIUPOBATH CBOM TMPEUIOKEHUS OTHOCUTEIHHO BBIMOTHEHUS
MPEI0KEHHON 3a/1a4u;

puoOpeTEeHNE OMBITA MPE3EHTAIIMHU PE3YJIBTATOB BHITIOJHEHUSI XUMHYECKOTO YKCIIEPUMEHTA
(J1abopaToOpHOTO OMBITA, JJAOOPATOPHOM PAOOTHI 1O MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO
IPOEKTA);

3aMHTEPECOBAHHOCT B COBMECTHOM CO  CBEPCTHUKAMHU  I[IO3HABATEIIbHOW U
HCCIIEIOBATENLCKON NIeATEIbHOCTH TPU PEUICHHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
o0IIMX MHTEPECOB U COTNIaCOBaHMS TO3UIMH (0OCYyXIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJAWHALIUSI COBMECTHBIX JE€HCTBUM, ONpPEEICHUE KPUTEPUEB M0 OLIEHKE KayecTBa
BBITIOJTHEHHON pabOTHI U IPYTHE);

26.5.6.Y oOyuwatomerocss OyayT cQOpPMHUpPOBaHBI  CIEAYIOIIHE YHUBEPCAIbHBIC
pEryIATUBHbIE NEUCTBUS:

YMEHHUE CaMOCTOSITEIbHO ONPENENATh LU ACSITENIbHOCTH, MIIAaHUPOBATh, OCYILIECTBIISTH,
KOHTPOJIMPOBATh W TPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIHHOCTh, BBIOMPATH
Hauboee 23 GeKTUBHBIE CIOCOOBI pelIeHns YIeOHbBIX 1 TO3HABATENbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBIIAITh WJIK KOPPEKTUPOBATH MPEITIOKEHHBIA AJITOPUTM JI€UCTBUI MTPY BHITIOJIHEHUH 3aTaHHUI
C Y4€TOM TOJIyYeHHUS] HOBBIX 3HAHUH 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAKITUSX,
OIICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yIbTaTa 3asiBJICHHOM 1IEJIH;

YMEHHUE UCIOJIH30BaTh U aHATM3UPOBATh KOHTEKCTHI, IIPEIjIaraéMbIe B YCIIOBUH 3aJJaHUH.



26.5.7. llpeameTHbIE Pe3yiabTaThl OCBOCHHS TPOrPaMMbI 10 XUMHHM Ha YPOBHE OCHOBHOTO
o0riero oOpa3oBaHUsl.

B cocraBe mnpenMeTHBIX pe3yabTATOB IO OCBOCHHIO 0O0S3aTEIBHOTO COJAEpKaAHMS,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmoi, BBIIENAIOT: OCBOCHHBIC
0o0yJyaromyMuUCsT HAy4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBHU, crenupudeckue s
OpeaMETHOW 00sacTH «XUMUS», BUIBl JIEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

26.5.7.1. K konity oOyuenus B 8 kiacce y oOyuatonierocs 0yay chopMupoBaHbI CIETYIOIIIE
IPEIMETHBIEC PE3YNIbTAThl IO XUMUU:

PacKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX TOHSITHHA: aTOM, MOJIEKYJA, XUMHUYECKHI
AJIEMEHT, NPOCTOE BELIECTBO, CJOXKHOE BEIIECTBO, CMECh (OAHOPOAHAs M HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas U MOJIEKYyJsIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JiI XMMUYECKOTO 3JIeMEHTa B COEIMHEHUU, MOJSPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIICHUS, XUMUYeCKast
peakusi, Ki1accuUKalMs peakuuil: peaklud COCIUHEHHS, PEaKIUu pa3I0oKeHHUs, pPEeaKIHH
3aMelIeHMs], peakIi 00MeHa, SK30- M IHIOTEPMUYECKUE PEaKIUH, TEIUIOBOH A (deKT peakuuu,
ApO aToOMa, DIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYECKas CBS3b,
MOJIsIpHasl U HEMOJspHas KOBaJCHTHAas CBSI3b, MOHHAS CBSA3b, MOH, KaTHOH, aHUOH, PacTBOD,
MaccoBast 10Jisl BellecTBa (MIPOLIEHTHAs! KOHIICHTPAIlHs) B PaCTBOPE;

WUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX TTOHATUN U IPUMEHSITH STH MOHITUS
IIPY OMMCAHHUU BEUIECTB M UX MPEBpAIlCHUN;

UCIIOJIb30BaTh XUMUYECKYI0O CUMBOJIUKY JJISl COCTaBJICHUS (POPMYII BEIIECTB U ypaBHEHUN
XUMHYECKUX PEAKIIUN;

OTIpeNeNATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COCIWHEHHSX, CTEICHb
OKHCIICHHSI 2JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, TPHHAIIC)KHOCTD BEUIECTB K ONPEACTIEHHOMY
KJIacCy COeAuHEHUW 1o ¢opMmyrnaMm, BHA XUMHUYECKON CBsS3M (KOBaJCHTHAsT M HOHHAas) B
HEOPTraHMYECKUX COCTMHEHUSX;

packpeiBaTh cmbici [lepuoanueckoro 3akona JI.JM. MeHneneeBa: Ie€MOHCTPHUPOBATH
MOHMMaHHE MTEPUOANIECKON 3aBUCIMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB OT UX TOJIOKEHUS B
[lepunomuyeckoil cucreMe, 3aKOHOB COXPAaHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYeHHsI, 3aKOHa ABOTaJ[po, ONMMCHIBATh U XapaKTEPU30BaTh TAOIHIHYIO
dopmy Ileproanyeckoil CHUCTEMBI XMMHUYECKHX OJJIEMEHTOB: pa3inyarTh TOHSTHS «TJIaBHAs
noarpynna (A-rpynmna)» u «rmobounas noarpynna (b-rpymnma)y, mansle u 60nblINe NEPUOJbI,
COOTHOCHUTH 0003HAYEHHMS, KOTOpBIe UMeroTcs B Tabuuie «llepuoanueckas cucreMa XMUMHYECKUX
snemeHnToB J{.1. MennieneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIlee YUCIO 3JIEKTPOHOB M paclpeiesieHHe HX 10
AJIEKTPOHHBIM CIIOSM);

KJaccu(UIUpOBaTh XUMHUYECKHE DJIEMEHThl, HEOPraHWYEeCKHE BEIIeCTBA, XMMUYECKHE
peakuuu (1o YUCIly U COCTaBY yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEINIOBOMY YD HEKTY);

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XMMHUYECKHE CBOWCTBA BEIIECTB pa3IMYHBIX
KJIaCCOB, MOATBEPIKJasi ONMHCAHHE NMPUMEpPaMHM MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOLIMX
XUMHUYECKHX PeaKIuii;

IPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCHUMOCTH OT HMX KaueCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMHYECKHIX TPEBPANICHUN B Pa3IMYHBIX YCIOBHSIX;

BBIYHUCIISITH OTHOCUTEIIEHYIO MOJICKYIISIPHYIO H MOJIIPHYIO MAcChI BEMIECTB, MACCOBYIO JIOJTO
XUMHYECKOTO JJIeMEeHTa 10 (opMysie COCIUHEHHs, MAacCOBYIO JOJIO BEIIECTBAa B PacTBOpE,
MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIINH;



IMPUMCHATE OCHOBHBIC OIICpallU MBICITUTEIIEHOM JACATCIIBHOCTH — aHaJIM3 W CHHTEC3,

CpaBHEHUE, 000011IeHME, CHCTEMAaTHU3aLHIO, KJIaCCU(UKAIIHUIO, BBLISBIICHUC
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JUISI U3YYCHUS CBOMCTB BEIIESCTB M XUMHYECKHUX PEAKIIHH,
€CTECTBCHHO-HAYYHBIC METOJbl TMO3HAHUS — HaAOIIOJIEHUEe, H3MEpPEHUE, MOJCINPOBAHUE,

AKCIIEPUMEHT (peabHbIN U MBICIICHHBIH);

ClleZIOBaTh ~ TpABWJIaM  TOJB30BaHMUA XHUMHUYECKOH TIOCYyIOod W J1abOpaToOpHBIM
000pyI0BaHUEM, a TAKXKE MPAaBUIIaM O0OpaIeHHs C BEIIECTBAMHU B COOTBETCTBUH C HHCTPYKIIUAMU
[0 BBIMOJHEHUIO JAa0OPAaTOPHBIX XWMHUYECKHX OIBITOB IO TOJXYYEHHIO H COOMpPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJIOPOJIAa U KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHOM
MacCoOBOM JOJE€H pPACTBOPEHHOIO BEIIECTBA, IUIAHUPOBAaTh U IIPOBOJUTH XUMHYECKHUE
AKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEH M KUCJIOT C IOMOILBIO MHIUKATOPOB
(;makmyc, henondranenH, METUIOPAHXK U IPyTHUeE).

26.5.7.2. K koniy o0yuenus B 9 kiacce y oOy4qaromierocs 0yay chopMUpOBaHbI CIIEIYIONINE
MpeIMETHBIE PE3yIbTaThl IO XUMUHU:

pPacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX MOHSITHHA: XUMHYECKHH JJIEMEHT, aToM,
MOJIEKYJa, HMOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BaJCHTHOCTH,
AIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKUCICHHS, XHUMHUYECKas peakiusi, XUMUYecKas CBS3b,
TEII0BOM 3P EKT peakiiu, MOJib, MOJISPHBI 00BEM, PacTBOP, AJIEKTPOIUTHI, HEANEKTPOIUTHI,
ANEKTPONIUTAYECKAsT JTUCCOLMAIUS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, 00paTUMbIEC U HEOOPATUMBIE pEaKIIUU, OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIIH,
OKHUCJIUTEJIb, BOCCTAHOBUTEJb, OKHCICHHE M BOCCTAaHOBIEHHE, ajUIOTPONHs, aM(OTEPHOCTH,
XUMHYECKasi CBs3b (KOBaJCHTHAas, HWOHHAs, METaJUIM4YecKas), KpHUCTaJUIMYecKash peméTka,
KOppO3Usi METAJIJIOB, CIUIaBbl, CKOPOCTb XHWMHUYECKOW pEaklu, MPEAESbHO JOIMyCTUMAas
koHueHrpauus [I/IK Bemecrsa;

WITIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX IMOHATUHN U IPUMEHSTH 3TU IMOHSITHS
IIPY OIIMCAHWU BELIECTB U UX MPEBpAILECHU;

UCTIOJIF30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (DOPMyJT BELIECTB U YpaBHEHHI
XUMUYECKHUX PEaKINM;

OTIpEENATh BAJICHTHOCTh U CTENEHb OKHCIEHUS XMMHUYECKHUX AJIEMEHTOB B COEIMHEHUSX
Pa3IUYHOIO COCTaBa, IMPHUHAJJIEKHOCTh BELIECTB K OMPEICIEHHOMY KIIAacCy COEIMHEHUH IO
dbopMynaM, BUJI XUMHUYECKOW CBSI3M (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasl) B HEOPraHMUECKUX
COEIMHEHUSX, 3apsA]l MOHA MO0 XUMHYECKOM (opmyiie, XxapakTep cpelibl B BOAHBIX PacTBOpPax
HEOPraHMYECKUX COEMHEHUH, TUI KPUCTAJUINYECKOH peIIETKH KOHKPETHOTO BELECTBA;

packpbiBaTh cMbica Ilepnonnueckoro 3akona J[.M. MenneneeBa u J€EMOHCTPUPOBATH €r0O
NOHMMaHME: OIMCBIBaTh U XapaKTepH30BaTh TabmuuHyro (opmy Ilepuoanyeckoit cucTembl
XUMHUYECKHX 2JIEMEHTOB: pa3NinyaTh MOHATUS «TJIaBHas MOArpymmna (A-rpymnma)» U «mo0ouHas
noarpynna (b-rpynma)», manele u GoJblMEe HEPUOJbI, COOTHOCUTH O0O3HAuU€HHs, KOTOpbIE
UMEIOTCS B TNEPHOAMYECKON TaONHUIe, C YUCIOBBIMH XapaKTEepPUCTHKAaMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps AApa, 00I11ee YKCIIO0 3JIEKTPOHOB U paclpeieIeHue Ux Mo
AJIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB 3JIEMEHTOB U
UX COCIUHEHUH B MpeiesaXx MallblX NEepUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIUPOBaTh XUMHUECKHE ODJIEMEHTHI, HEOPraHWYEeCKHE BELIECTBA, XHUMHUYECKHE
peakiuu (110 YUCIY U COCTAaBY YYacTBYIOIIUX B PEAKIMH BEIIECTB, [0 TEIJIOBOMY 3 (deKTy, 1o
M3MEHEHUIO CTENEHEeH OKHCICHHUSI XUMUYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) 00IIHE U CIeU(PUIECKUE XUMUIECKHNE CBONCTBA TTPOCTHIX
U CJIO’KHBIX BEIIECTB, OATBEPKIasi ONMCaHUe TPUMEPaMU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUHN
COOTBETCTBYIOIINX XHMUYECKUX PEaKITHIA;



COCTaBJIITh YPaBHEHUS SJICKTPOJUTHYECKOW JUCCOIMALIMM KHUCJIOT, IIEJIOYEHd U COJIEH,
NOJIHBIE M COKpalIEHHbIE YPaBHEHHUS peakuuil HOHHOrO OOMEHa, ypaBHEHMS pEaKIIHid,
NOJATBEPXKJIAIOIIUX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXIYy BEUIECTBAMM PA3JIMYHBIX
KJIACCOB;

pacKpbIlBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PpEAKIUNA IOCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEaKLUi;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT HMX CTPOEHHUS, BO3MOXKHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMYHbIX YCIOBUSX;

BBIUMCIISTH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELECTB, MACCOBYIO JI0JIO
XUMHUYECKOTO 3JIeMEeHTa 10 (opMyse COeIMHEHHs, MAcCOBYIO JOJIO BEIIECTBa B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaklvi;

coOuoaTh ~ IpaBHUa  IOJb30BAHMUSA  XUMHUYECKOW TOCYIOH M J1abOpaTOpHBIM
00opyI0BaHUEM, a TAaKXKe MpaBuiia 0OpalleHHsl C BEIECTBAMU B COOTBETCTBUM C HHCTPYKIMSIMHU
[0 BBINOJIHEHUIO JA0OpaTOPHBIX XHWMHUYECKHUX OINBITOB IO TOJYYEHUIO M COOUpPaHUIO
ra3o00pa3HbIX BELIECTB (AMMHUAKa U YIJIEKHCIIOro ra3a);

IIPOBOAMTH PEAKLMH, MOATBEP)KIAIOIIUE KAYECTBEHHBI COCTAB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJOPUAOPOMMI-, HOAMI-, KapOoHaT-, (ocdar-, cuimkar-,
cyibdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS M  HMOHBl M3YYEHHBIX METaJJIOB,
IIPUCYTCTBYIOLME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON JAEATEIbHOCTH — AHAJIU3 U CHUHTES,
cpaBHeHHe, 0000IIeHNe, CUCTEMATU3AlUIO, BBIBICHUE MNPUYMHHO-CIECICTBEHHBIX CBs3EH — JUIs
W3YYEHHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIUM, ECTECTBEHHO-HAYYHbIE METObI IO3HAHUS —
Ha0JII0/IeHuE, U3MEPEHNE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

26.6. B (enepasbHBIX W PETHOHATBHBIX TNPOLEAYPAaX OIEHKH KadecTBa 0Opa3oBaHUs
UCIIOJIB3YETCSl  TMepeyeHb (KOAM(PHUKATOP) paclpeleeHHbIX T0 KJaccaM ITPOBEPSIEMBIX
TpeOOBaHUIl K pe3yJpTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
o011ero o0pa3oBaHUs U AIEMEHTOB COAECPKAHUS 10 XUMUHU.

Tabmuna 23

[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOMN

00pa3oBaTenbHON MporpamMMsI (8 Kitacc)

Kon [TpoBepsiembie TpeIMETHBIE PE3yIbTaThl OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHON
MPOBEPSIEMOTO | IPOTPaMMBbl OCHOBHOTO OOIIIETO0 00pa3oBaHus

pe3yJibrara

1 ITo Teme: "IlepBoHavaIbHBIE XUMHUECKHUE TOHATUS"

1.1 PaCKpBIBaTh CMBICII OCHOBHBIX XUMHYECKHUX MOHATHI: aTOM, MOJIEKYJIa,

XUMHUYECKHUH 37IEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH
(orHOpOIHAS M HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAS U
MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEILeCTBA, MOJIb, MOJISIPHAsl Macca, MaccoBast
JIOJISI XAMUYECKOTO JIEMEHTA B COCTMHEHUH, MOJIIPHBIA 00heM, XUMUYECKAast
peakius, KiacCuUKaIKs peakuii: peakiiui COeAMHEHUS, PEaKITun
pa3I0XKEeHUs, peaklMu 3aMelIeHUs, PEaKIIi 0OMeHa, 9K30- U SHI0TEPMHUUECKHE
peaxiuu, TermIoBoi ApGeKT peakiiu, pacTBOp, MaccoBasi J10JIsI BEleCTBa
(TporeHTHAs KOHIIGHTPAIIKs) B PACTBOPE

1.2 HITIOCTPHUPOBATH B3AMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHSTHH U IIPUMCHATH
OTH TMOHATHS ITPU OIMMUCAHUHN BCUICCTB U UX HpeBpaHleHI/Iﬁ




1.3 UCIIOJIb30BAaTh XUMHUECKYIO CUMBOJIUKY JUIS COCTaBJICHUS ()OPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaKIUN

1.4 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MACChl BEILIECTB, [IOCTOSIHCTBA COCTABa,
aTOMHO-MOJIEKYJIIPHOTO Y4€HUs, 3aKOHa ABOraapo

1.5 OTIpEeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSTUHEHHIX

1.6 KJIaccu(UIUpPOBaTh XMMUYECKHE PEAKLUH (IO YUCIY ¥ COCTaBY YYaCTBYIOIIUX B
pEaKIMU BEIIECTB, IO TEIUIOBOMY (P (heKTy)

1.7 BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB

1.8 BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa o (popMysie COeTUHEHNUS,

1.9 BBIYMCIISATh MAaCCOBYIO JIOJIFO BELIECTBA B PaCTBOPE

1.10 MPUMEHSTh €CTECTBEHHO-HAYyYHbIE METO/IbI TO3HAHUS - HAOIIOACHHE,
U3MepeHHe, MOICTUPOBAaHUE, SKCIIEPUMEHT (PEalIbHbII U MBICIICHHBI )

2 [To Teme: "Baxxueiiine npeacTaBUTEIM HEOPTaHUUYECKUX BEIIECTB"

2.1 PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHATHI: OKCHUJI, KUCIIOTA,
OCHOBaHUe, COJlb

2.2 OTIpeeNATh MPUHAICKHOCTD BEIIECTB K ONPEACICHHOMY KJIacCy COSIMHEHHIA
o popmynam

23 KJIacCCU(UIIUPOBATH HEOPTaHUYECKUE BEIIECTBA

2.4 XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUUECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MMOATBEP:K/1asi ONMCAHNE IPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUN

2.5 IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOTO
COCTaBa, BO3MOKHOCTH NPOTEKAHMSI XUMHUYECKHUX IIPEBPAILCHUN B Pa3IMYHBIX
YCIIOBUSAX

2.6 CJIeZIOBaTh MpaBHJIaM IM0JIb30BaHUS XUMHUYECKON TOCYJ0H U TaOOpaTOPHBIM
000pyI0BaHUEM, A TAK)KEe MPaBUIIaM OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIUSIMHU IO BBIMOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB 110
HOJIY4EeHHUIO U COOMpaHMIO ra3000pa3HbIX BEUIECTB (BOAOPOAA U KUCIOPOaa),
IIPUTOTOBJIEHUIO PACTBOPOB C OIIPEIETICHHON MacCOBOM J10JIEW PACTBOPEHHOIO
BELIECTBA, JIAHUPOBATh U IPOBOJUTH XUMUYECKHE SKCIIEPUMEHTHI 110
pacrno3HaBaHUIO PACTBOPOB ILETIOUYEN U KUCIOT C TOMOLIbI0 HHAUKATOPOB
(;maxmyc, GpenondranenH, METHIOPAHX U IpYTHeE)

2.7 IIPOBOAMTD PAcUEThI 10 YPABHEHUIO XUMUYECKON PEAKIIUU

3 ITo Teme: "Ileprnonnueckunii 3akoH U [leproguyeckas cucreMa XMMUYECKUX

anemenToB /.M. MenneneeBa. CTpoeHHe aTOMOB. XMMHUUYECKAsl CBS3b.
OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEaKIUK"




3.1

PacKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX ITOHATUI: PO aTOMa,
AIIEKTPOHHBIN CJION aTOoMa, aTOMHasi OpOUTalIb, paluyC aToMa, XUMUYeCcKast
CBS3b, IIOJIAPHAs U HEIIOJIPHASI KOBAJICHTHAS CBA3b, 3JIEKTPOOTPULIATEIIBHOCTD,
WOHHAs CBA3b, HOH, KATUOH, aHUOH, CTEIICHb OKUCIICHUS

3.2 KJIacCu(UIIUPOBATh XUMUYECKHUE HIIEMEHTHI

33 OIKCHIBATh U XapaKTepru3oBaTh TabauunHyto hopmy Ilepuonnueckoii cucteMsl
XUMUYECKHUX AJIEMEHTOB: pa3JIMyaTh MOHATHA "Ti1aBHas noarpymnmna (A-rpymnmna)"
u "mo6ounas noarpynna (b-rpynma)", "maneie" u "6onbue" mepuoasl

3.4 packpsiBaTh cMbIch [lepuoanueckoro 3akona .M. Menaeneesa:
JNEMOHCTPUPOBATh MIOHUMAHHUE MEPUOINIECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JIEMEHTOB OT UX noJioxkeHus B [lepuoanueckoii cucreme

3.5 COOTHOCHTBH 0003HaueHHS, KOTOpbIe nMeroTcs B Tabmwuie "[lepuoanyeckas
cucreMa xumudeckux aiementoB J[I.1. MenneneeBa" ¢ 4ncioBeIMu
XapaKTEepUCTUKAMU CTPOEHUSI aTOMOB XMMHUECKHX AJIEMEHTOB (COCTaB U 3apsi
spa, 00IIIee YHCIIO AIIEKTPOHOB U PACHPEACTICHHE X 0 JIEKTPOHHBIM CIIOSIM)

3.6 OTIPECIIATh CTENeHb OKUCICHHS SJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX

3.7 OTIPEeIATh BUJ XUMUYECKOW CBA3M (KOBAJICHTHAS M HOHHAs) B HEOPTaHHUYECKUX

COCIUHCHHUAX

Tabnuma 23.1
[TpoBepsiemble AJIEMEHTHI cojiep kaHus (8 Kitacc)

Kon

[IpoBepsieMblil 2IEMEHT COAEP)KAHUS

HepBOHaLIaJ'IBHBIG XUMHNYCCKUC ITOHATHUA

1.1

Hpez[MeT XUMHHU. Pob XMMHH B ’KU3HHU YeJIOBEeKa. XUMHUS B CUCTEME HayK. Tema u
BellecTBa. OU3NUECKHE CBOMCTBA BEIIIECTB. ArperaTHoe COCTOSAHHUEC BCIICCTB

1.2

ITonsTHE O METOAaX IIO3HAHUA B XUMUH. YucTtele BEIIECCTBA U CMECHU. Croco0bI
pa3aeneHus cMecen

1.3

ATOMBI 1 MOJIEKYJIBI. XUMHUUECKHE 3JIeMEHThI. CHMBOJIBI XUMUUECKHUX JIEMEHTOB.
ITpocTeie u cnoxHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

XuMuueckas (I)OpMyJ'Ia. BaneHTHOCTE aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BEUICCTB. OrHocutenpHas aToMHas Macca. OTHOCUTEIbHAS
MOJICKYJIApHas Macca. MaccoBas 1071 XUMHYECKOI0 3JI€MEHTa B COCTUHEHUHU

1.5

KomnuectBo BemectBa. Mosb. Mossipaast Macca. B3auMoCBsI3b KOJTMYECTBA, MACChI U
qrclia CTPYKTYPHBIX €IMHUI BelecTBa. PacueTsl mo ¢popMynaM XUMHUYECKUX
COeTUHEHUU

1.6

DU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKask PEaKIus U €€ MPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BENIECTB. XUMHUECKHE ypaBHEeHH. Kiaccupukamms XuMIIeCKuX
peakiuii (CoeqMHEHNs, Pa3I0KEHUS, 3aMEIICHHS, OOMeHa)




1.7

XHUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOM MOCYA0H, C IIPaBUIaMHU
paboThI B 1abopaTopuu U MprueMaMu 0OpaleHus ¢ 1adopaTopHbIM 000pYJOBAHUEM,
U3y4eHHE U ONMCaHue (PU3NIECKUX CBOMCTB 00pa3Il0B HEOPraHMYECKUX BEILECTB,
HaOroienne Gpu3nueckux (TIaBICHUE BOCKA, TassHUE JIb/a, pACTHPAHHE caxapa B
CTYIIKE, KUIIEHUE U KOH/ICHCAIUS BOJIbI) U XMMHUYECKUX (TOPEHHUE CBEYH,
MIPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KHCIIOTON) SIBJICHHUI,
HaOJI0/IEHUE U ONMCAaHKUE MTPU3HAKOB IPOTEKAHUSI XUMUYECKUX peakiuil (pa3ioKeHue
caxapa, B3auMO/JICHCTBUE CEPHOM KUCIOTHI C XJIOPUAOM Oapusi, pa3noKeHue
ruapokcuaa Meau (1) mpu HarpeBaHuu, B3aUMOAEHCTBUE XKelle3a C PaCTBOPOM COJIU
memu (1), m3ydenne crmocoOoB paszieneHus cMece (C TOMOIIBbIO MarHuTa,
bunbTpoBaHMe, BEIIAPUBAHNE, TUCTUILIALINSA, XpoMaTorpadus), IpoBeIeHNE OYUCTKU
MOBApEHHOM coyu, HaOII0IeHUE U OMICAHKUE PE3YIbTATOB MIPOBEICHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3/JaHIe MOeIeH MOJIEKYJI
(ImapocTepKHEBHIX )

Baxueiinine npeaACTaBUTCIIM HCOPIraHMYCCKUX BCIICCTB

2.1

Bo3znyx - cmech razos. CoctaB Bo3yxa. Kucinopos - a1eMeHT U npocToe BEIIECTBO.
Haxoxxnenue kucnoponaa B npupojie, Gu3n4ecKkue 1 XMMHIECKUE CBOMCTBA (peaKiuu
ropenusi). Okcuel. [Ipumenenne kucnoponaa. CriocoObl OMydeHUs: KUCIOPOa B
naboparopuu U npomsbiluieHHOCTH. KpyroBopot kucnopona B npupone. O30H -
IIIOTPONHAs MOIU(PHUKAIMS KHCIOPOAa

2.2

TernoBoii 3¢ (heKkT XUMUIECKOH peakiny, TEPMOXUMUYECKHE yPaBHEHHUS, K30~ U
SHIOTEPMUYECKUE peaKIMU. TOMIMBO: Yroib U METaH. 3arpsi3HEHUE BO31yXa,
yCuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyiieHre 030HOBOTO CII0s
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Bomopon - anemeHT 1 pocToe BemecTBo. HaxoxieHne Boiopoa B IpUPOIE,
dbuznyecKkrue 1 XuMHUYEeCKHe CBONCTBA, MPUMEHEHHE, CITOCOOBI onyueHusi. Kuciorsl u
CcoJIi
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MounsipHblii 00beM Ta30B. PacuyeTsl 1o XMMUUYECKUM ypaBHEHUSIM

2.5

®dusnueckue cBOMCTBa BoAbL. Bona kak pactBoputens. PactBopsl. HackieHHbIE 1
HEHACBIIICHHBIE PACTBOPHI. PaCTBOPUMOCTH BelIECTB B Bojie. MaccoBast 101t
BElIeCTBa B pacTBope. XMMHUYECKHEe CBOMCcTBA BoAbl. OcHOBaHuA. Ponb pacTBOpoB B
IPUPOJIE U B )KU3HU yesoBeka. KpyroBopot Bojbl B mpupoie. 3arpsa3HeHHe MPUPOAHBIX
Boj. OXpaHa ¥ OYMCTKA NPUPOJHBIX BOJ

2.6

Knaccugukanus Heopranndeckux coennHennit. Oxcunpl. Knaccugukaius okcuaos:
cojieoOpa3zymomiue (0OCHOBHbIE, KUCIOTHBIE, aM(OTEepHBIE) U Hecoeo0pa3yrolHe.
Homenkiatypa okcnioB. @u3nueckue 1 XUMUYECKUE CBOMCTBA OKCUIOB. [lomyuenne
OKCHJIOB

2.7

OcnoBanus. Knaccudukanys 0oCHOBaHUHN: MIETOYN U HEPACTBOPUMBIE OCHOBAHHUSI.
Howmenkiarypa ocHoBaHui. @U3HMYECKHE U XUMUYECKUE CBOMCTBA OCHOBAHMIA.
ITonyuenue oCHOBaHMI




2.8

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa xkucnor. @usnueckue u
XHMHYECKHE CBOMCTBA KUCIIOT. Pan aktuBHOCTH MeTaiioB H.H. bekeroBa. [lonyuenue
KHUCJIOT

2.9

Conu. Homenknarypa coneil. @u3nueckue u XuMudeckue cBorictsa cosueil. [lonyuenue
coJien

2.10

I'eneTnueckas cBA3b MEXKAY KilaCCaMH HECOPraHU4ECKUX COGI[I/IHeHI/Iﬁ

2.11

XUMUYECKUH IKCTIEPUMEHT: Ka9YeCTBEHHOE OIPEICIICHIE COIeP KaHUS KHCIOPO/Ia B
BO3/yX€, IMOJIyueHHe, COOMpaHue, paclio3HaBaHUE U N3YYEHHE CBOMCTB KUCIOPO/a,
HAOJI0/IEHUE B3aUMO/ICHCTBHUS BEUIECTB C KUCIOPOJAOM U YCIOBUS BOSHUKHOBEHHUS U
peKpalieHus ropenus (moxapa), 03HaKOMJICHHE ¢ 00pa3aMu OKCHJIOB M OITUCaHHE
UX CBOMCTB, MOJy4YeHHE, COOMpaHKe, paclio3HaBaHUE U U3yYeHHE CBOMCTB BOJOPOA
(ropenwue), B3auMoaecTBre Bogopoaa ¢ okcuom meau (11) (BosmoxkHo
UCIIOJIb30BaHUE BUAEOMATEpUasoB), HaOI0JeHIEe 00pa3lioB BEUIECTB KOJTUYECTBOM |
MOJIb, UCCIIEZIOBAHNE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB C PA3INYHON
pPacTBOPUMOCTHIO, TPUTOTOBIICHHE PACTBOPOB C OMPEIEICHHON MacCcOBOil Tonei
PacTBOPEHHOIO BELIECTBA, B3aUMOJICHCTBUE BOJIBI C METAJIJIaMU (HATPHUEM U KaJIbIIUEM )
(BO3MOYKHO HCITIOJIb30BaHKE BUJIEOMATEPHUATIOB), OTPEeNIEHUE PaCTBOPOB KUCIOT U
HIesouei ¢ MOMOIIBI0 HHIUKATOPOB, HCCIEA0BaHNE 00PA3I[0B HEOPTaHUIECKUX
BEIIECTB PA3IUYHbIX KJIACCOB, HA0IIOIEHNE U3MEHEHUSI OKPACKH UHIUKAaTOPOB B
pacTBopax KHCIOT U Iienouel, usyueHue p3aumoseictBus okcuaa meau (II) ¢
pPacTBOPOM CEpPHOI KUCIIOTHI, KUCIOT C METaJNIaMH, PEaKIIUi HeUTpaTu3aIiH,
MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHUH, BBITSCHEHHUE OJHOTO METalIa IPYTHUM H3
pacTBopa CoJH, pelieHrne IKCIePUMEHTANIBHBIX 3a1a4 110 Teme "BaxkHeinme Kiaccel
HEOPraHUYECKUX COCAMHECHUI"

Ilepnoanueckuii 3akoH u [leproanueckas cucteMa XUMUYECKHUX deMeHToB J[. 1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUUYECKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKLIUU

3.1

HepBLIe IIOIIBITKH KJIaCCI/ICI)I/IKaLII/II/I XUMHUYECKHX 3JIeMEHTOB. IloHsATHE O rpynmnax
CXOOHBIX 3JICMCHTOB (H_IGJ'IO‘IHLIC N IICJIOYHO3CMCIIbHBIC MCTAJJIbI, I'aJIOT'CHBI,
HHCPTHELIC 1"213]:1). BHCMGHTH, KOTOPELIC 06pasy10T aM(l)OTepHBIe OKCHUBI U TUAPOKCHUIBI

3.2

Ilepnonnueckuii 3akoH. [leprnonnueckas cucrema XUMHIECKUX d1eMeHToB J[. 1.
MenneneeBa. KoporkonepuoaHnas u aymHHonepuoiHas Gopmel [lepuogudeckoit
cucreMbl XuMH4eckux anemeHToB .M. Menneneesa. [lepuobl ¥ rpymnmsl.
®u3n4ecKuil CMBICI OPSIKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIIBI DJIEMEHTA

3.3

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHune
AJIEKTPOHHBIX 000JI0U€K aTOMOB NePBBIX 20 XuMUUecKux aneMeHToB [lepuonnueckoit
cucreMmsl J[.M1. MenneneeBa. XapakTepuCTHKA XUMHUYECKOTO AJIEMEHTA 10 €r0
nonoxxenuto B [lepuoguueckoii cucreme [[.M1. Menneneena

3.4

3aKOHOMEPHOCTU U3MEHEHUS PaJIyCca aTOMOB XUMHUECKUX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IPYIINaM U Nepuoaam. 3HaueHue
Ilepuoanueckoro 3akoHa u [lepruoanueckoi CUCTEMbI XUMUYECKHUX dJIEMEHTOB ISt
pa3BUTHSA HAyKu U npakTuku. /.M. MeneneeB - yueHbld U rpax1aHUH




3.5 Xumunueckas cBsi3b. KoBajeHTHas (0JspHAsi U HENOJIIpHAsi) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. MloHHAas CBA3b

3.6 Crenenp okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl
OKHCIICHHSI U BOCCTaHOBJIECHUS. OKHCIUTEIN U BOCCTAHOBUTEIU

3.7 XUMUYECKUH SKCIEPUMEHT: U3ydeHue 00pa3IoB BEIIECTB METAJUIOB U HEMETAIJIOB,
B3aMMOJICICTBHE THAPOKCHIA IMHKA C pAaCTBOPAMHU KHUCIIOT U I1eJI0Y€eil, MpoBeIeHUE
OTIBITOB, UJUTIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEeaKIIUN
(ropeHue, peakuuu pas3ioKeHUs, COSTUHEHUS)

Tabmuua 23.2
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBartesibHOU MporpamMmsl (9 Kiacc)

Kon ITpoBepsieMble peAMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
IPOBEPSEMOr0 | [IPOrpaMMbl OCHOBHOT'O 0011ero 00pa3oBaHuUs

pe3yibTara

1 I[To Teme: "BemecTBo 1 xumuueckas peakuus”

1.1 PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX IMOHATHI: pacTBOP, 3JIEKTPOJIUTHI,

HERJIEKTPOJIUTBIL, AJIEKTPOJUTHYECKAS TUCCOLMALIUS, PEAKIIUY HOHHOTO 0OMEHa,
KaTaJIn3aTop, XUMUYECKOE paBHOBECHE, 00paTUMbIe U HEOOPATUMBIEC PEAKIINH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN, OKUCIIUTENb, BOCCTAHOBUTEID,
OKHCJIEHHE U BOCCTAHOBJIEHUE, AJUIOTPOIUS, aMPOTEPHOCTh, XUMUYECKas! CBSI3b
(xoBaJIeHTHAas1, MIOHHAs!, METAJNINYECKas ), KpUCTAIJINYECKas pelleTKa, CIIaBbl,
CKOPOCTb XUMHUYECKOU PEaKLUU

1.2 HIUIIOCTPUPOBATD B3dAUMOCBA3b OCHOBHBIX XUMHYCCKHUX TTOHATHH U IIPpUMCHATDb
9TH MOHATHUS IIPHU OIMUCAHWHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3 COCTaBJIATb YPABHCHUA 3HeKTpOHHTquCKOﬁ Jucconuanyu KucCJaorT, 1Ieno4en u
COJ'IGI\/'I, IMMOJIHBIC U COKPAICHHBIC YPABHCHU A peaKI_lI/Iﬁ HOHHOTO0 OOMeHa

1.4 PaCKpBIBaTh CYIIHOCTh OKMUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOIO OajaHca dTUX peakiui

1.5 MIPOBOJIUTH PACUEThl IO YPABHEHUIO XUMHYECKON peaKIu
2 ITo TemaMm: "HeMmeTaiuiel 1 ux coenuHeHus" 1 "MeTallibl U UX cCOeTUHEHUS"
2.1 XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CEU(PUIECKHE XUMUYECKHE CBONCTBA

IMMPOCTHIX U CIOXKHBIX BCHICCTB, MOATBECPIKAAA ONMCAHNUEC ITIPUMEPaAMU
MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/II\/'I COOTBETCTBYIOIINX XUMHUYCCKUX peaKum‘/'I

2.2 COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPIKAAONUX CYHICCTBOBAHUC
TCHETUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3 MMPOTrHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUH,
BO3MOXHOCTHU MTPOTCKAHUA XUMHWYCCKUX HpCBpaH_[CHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX




2.4

CJIEIOBATh MPABUIIAM IOJIH30BAHMS XUMUYECKON TIOCYI0N U TaOOPaTOPHBIM
o0opyoBaHNEM, a TaK)Ke IIPaBHIIaM OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIIUSMU TIO BHITIOJTHEHHIO JJAOOPATOPHBIX XUMUYECKHX OIIBITOB 110
MOJIYYECHHUIO U COOMPaHMIO Ira3000pa3HbIX BEHIECTB (aAMMHUAKa U YIIIEKHCIOTO
rasa)

2.5

IIPOBOJIUTH PEAKILIMH, TOATBEPKIAIOIINE KaUECTBEHHBIN COCTaB Pa3IMYHbIX
BEIIIECTB: PACMO3HABAThH OMBITHBIM IyTEM XJIOPUA-, OpOMUI-, HOAU-, KapOOHAT-
, bocdart-, cunukar-, cynbhar-, THAPOKCHA-UOHBI, KATHOHBI aMMOHHSI, HOHBI
MU3Y4YEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPIraHUYECKUX
BEILECTB

ITo Teme: "Xumus u okpyxaromnias cpeaa'

3.1

PacCKpeIBaTh CMbICII OCHOBHBIX XUMHWYCCKUX TTOHATHH: HI[K BCIICCTBA; KOPpPO3Usd
MCTAI1JIOB

3.2

MPUMEHSTh OCHOBHBIE OTIEPAIINH MBICITUTEIIEHOMN IEATEIIbHOCTH - aHATIN3 U
CHHTE3, CpaBHEHHE, 0000IICHIE, CHCTEMAaTH3alIUIO, BBISIBJICHUE TPUUYNHHO-
CJICJICTBEHHBIX CBSI3CH - JIJIT U3YUCHUSI CBOMCTB BEIIESCTB M XUMUYCCKUX
peaKkuuii; eCTECTBCHHO-HAYYHBIC METOIbI ITO3HAHUS - HAOIOICHHE, N3MEPCHHE,
MOJIEJUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICJICHHBIN)

Tabauua 23.3
[TpoBepsieMbIe BJIeMEHTHI cojepikanus (9 Kiacc)

Kon

[IpoBepsieMbIil 2IIEMEHT COAEP)KAHUS

BemecTBo u xummuueckas pCaKnusi. HOBTOpeHI/Ie

1.1

Ilepuoanueckuii 3akoH. [lepuoauueckas cucteMa XUMUYECKUX 3eMeHToB J[. 1.
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX
AJIEMEHTOB MEPBBIX TPEX NMEPUOJOB, KNS, KAIBLUA U UX COEAUHEHUI B COOTBETCTBUU
C ITOJIOKEHUEM 2JIEMEHTOB B Ileproanyeckoil CuCTeMe U CTPOCHUEM UX aTOMOB

1.2

CrtpoeHnue BenecTBa: BUIbl XUMHUYECKOUW CBSI3U. THITBI KPUCTALNTUYECKUX PEIIETOK,
3aBHCUMOCTbH CBOVMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKU U BUIA
XUMUYECKOH cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKHX BEIEeCTB
(MexXyHapOoHas U TPUBUATIbHAs). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K
Pa3JIMYHBIM KJIaCCaM HEOPTraHUYECKUX COCAUHEHUM, TEHETUYECKAs CBS3b
HEOPraHUYECKUX BELIECTB

1.3

Knaccudukanus XuMHUUECKUX peaklUii 0 pa3IMuHbIM NPU3HaKaM (110 YUCILY U
COCTaBY y4YacTBYIOIIMX B PEAaKIIUU BEUIECTB, [0 TEIJIOBOMY 3D (PeKTy, 10 U3MEHEHHUIO
CTETNeHEe OKUCICHHSI XUMHUUECKHUX 3JIEMEHTOB, [0 00paTUMOCTH, IO YYACTHIO
KaTajau3aTopa). OK30- U SHAOTEPMUYECKUE PEaKIIMH, TEPMOXUMHUYECKHE YPaBHEHUSI.
[TonsiTHE O CKOPOCTH XUMHYECKON pEaKIIK1

1.4

[TonsiTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsrue o
TOMOT'€HHBIX U T€TepPOreHHbIX peakuusix. [[oHsaTHe 0 XUMHUYEeCKOM paBHOBECHH.




@DaKkTOpHl, BAUSIOLUIUE HA CKOPOCTh XUMUYECKOW PEAKIIUH U MTOJI0KEHUE XUMHUECKOTO
paBHOBECHS

1.5

OKHCIINTEJILHO-BOCCTAHOBHUTEIIbHBIE pcaKkuuu, BHGKTPOHHBIﬁ 6aJ1ch OKHUCIHUTCIIbHO-
BOCCTAaHOBUTEIbHOM peakiuu. CocTaBieHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI C HUCIIOJIb30BAaHUEM METO/1a 3JIEKTPOHHOI0 OaaHca

1.6

Teopust SAEKTPOIUTUUECKON JTUCCOIHAITAN. DICKTPOIUTHI K HEIJIEKTPOJIUTHI.
Karrnonsl, aHnOHBI. MeXaHU3M JUCCOIMAIINN BEUIECTB C PA3IMYHBIMU BHIAMH
XUMU4ecKou cBs3u. CrerneHp nquccornuanui. CUIIbHBIE U CITa0bIe AJICKTPOJIUTHI.
Peakiiuu nonHoro oo6MeHa. Y CJIOBHsI MPOTEKAHUS peaKIuii HOHHOTO 0OMEeHa, TIOJIHBIE
Y COKpAIlICHHbIE HOHHBIE YpaBHEHUsI peakiinii. CBOMCTBA KUCIOT, OCHOBAaHUM U COJIEH
B CBETE MpEACTaBICHUHN 00 IEKTPOJUTHUECKON qucconuanui. KauecTBeHHbIE
peakuuu Ha uoHbI. [loHsTHE O THApOIIU3E Coe

1.7

XVWMHUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHUE C MOACIISIMU KPUCTAIIIMYECKHUX PELIETOK
HEOPraHMYECKUX BEIIECTB - METAJUIOB M HEMETAJUIOB (IpaduTa 1 aiMas3a), CI0XKHBIX
BEILIECTB (XJIOpUA HATPUs); UCCIIEJOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON
pPEaKLMU OT BO3AECUCTBHS Pa3IMYHbIX (PAaKTOPOB; UCCIIEAOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BEIIECTB, IpOIlecca TUCCOLUALMU KUCIIOT, IIeJ04el U coseil (BO3MOXKHO
UCII0JIb30BaHUE BUICOMATEPUAIIOB); IPOBEIECHUE OIBITOB, MWILTFOCTPHPYIOLIUX
IPU3HAKYU OPOTEKaHUs peakuii HOHHOTo oOMeHa (0Opa3oBaHue Oca/lKa, BbICIICHUE
rasza, 00pa3oBaHUE BObI); ONBITOB, WIUTFOCTPUPYIOLIUX IPUMEPI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peaKluil (ropeHue, peakliuu pas3yioKeHNs, COSTUHEHMS);
pacro3HaBaHUE HEOPraHUYECKUX BELIECTB C IIOMOIIBIO KAYECTBEHHBIX PEAaKIIUi Ha
WOHBI; pEHICHUE IKCIIEPUMEHTAJIbHBIX 3a1a4

Hewmerannsl ¥ uX cOeIUHEHUS

2.1

OO61as xapakTepucTHKa rajnoreHoB. OCOOEHHOCTH CTPOEHHS ATOMOB, XapaKTepHbIE
cTenieHu okucieHus. CTpoeHne u Gu3nyYecKue CBOWCTBA MPOCTHIX BEIIECTB -
raJloreHoB. XMMUYECKHE CBOWCTBA HAa IPUMEpE XJIopa (B3auMOJICHCTBHE C METaJIIaMH,
HEeMeTaJlJIaMH, 11eno4aMu). XinopoBoopo. CossiHas KUCI0Ta, XUMUYECKHUEe CBOMCTBA,
HoJy4eHue, npuMenenue. JlelicTBre xjiopa 1 XJIOpOBOAOPOAA Ha OPTraHU3M YellOBeKa.
Baxueiiume XJI0puabl 1 UX HaXOXKACHUE B IPUPOJIE

2.2

O61as xapakrepucTtuka 31eMeHToB VIA-rpymmbl. Oco0eHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIe cTeneHH okuciaeHus. CTpoeHne u Gu3nYecKue CBOMCTBA MPOCTHIX
BEIIECTB - KUCIIOPOJIa U cephl. AJTIOTPONHbBIE MOAU(PUKALIUN KUCIOPOJA U CEPBI.
Xumudeckue cBoicTBa cepbl. CepoBOAOPO/, CTPOCHHUE, PU3NUECKUE U XUMUUYECKHE
cBoiicTBa. OKCHJIBI Cephl KaK MPEACTABUTENN KUCIOTHBIX OKCHI0B. CepHast KHCIOoTa,
¢buznyeckue U XuMU4eckre cBOMCTBa (0011IKe Kak MpeACcTaBUTENS Kiacca KUCIOT U
cneunduyeckre). XUMHUECKUE PEaKIUH, JekKallie B OCHOBE IPOMBIIUIEHHOTO
crioco0a nostyueHus cepHoit kucnotel. [Ipumenenne. Coau cepHOM KMCIIOTHI,
KadecTBEHHasl peakius Ha cynbdar-noH. HaxoxeHue cepbl U ee COeTUHEHUH B
npuposie. XMMHUECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COETMHEHNUSAMHU CEPhI
(KMCTIOTHBIE 10XKTH, 3arPA3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro
IPEIOTBPALLICHUS
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OO0m1ast xapakTepucTHKa 31eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEpHBIE CTETIEHU OKUCIIEHUS. A30T, paclipoCTpaHEHHE B IpUpoje, GU3UIECKUE U
XUMHYeCKHe cBoiicTBa. KpyroBopoT a3ota B mpupoje. AMMHAK, ero GU3n4ecKue u
XUMHUYECKHE CBOMCTBA, MoJydyeHHe U npuMeHenue. Conu aMMOHUS, UX (prU3nYecKre u
XMMHUYECKHE CBOMCTBA, TpuMeHeHe. KauecTBeHHas peakiys Ha HOHbI aMMOHHS.
A30THas KUCIIOTa, ee MoJyuyeHue, U3nUecKrue U XMMUYeCK1e CBOWCTBA (001I1e Kak
IpeJCTaBUTENIs Kiacca KUCIIOT U cnienuudeckue). Vicnoiap3oBaHue HUTPATOB U COJIEH
aMMOHHUS B Kau€CTBE MUHEPAJIbHBIX YA0OpeHHH. XMMHUYECKOe 3arpsi3HEHHUE
OKpY’Karollel cpeibl COeAMHEHUSIMU a30Ta (KUCIIOTHBIE A0/, 3arpsi3HEHNE BO3/lyXa,
HIOYBBI ¥ BOJJOEMOB)

24

docdop, amtorponHsie Moaudukamuu dpochopa, pusnuecKrue 1 XUMUIECKHE
coiictBa. Okcun docdopa (V) u pochopras kucnora, Gu3nUECKUe U XUMUIESCKHIE
CBOIiCTBa, osyueHue. Mcnonb3oBanue pocdaroB B KauecTBe MUHEPATbHBIX
ynoopeHuit

2.5

OO6mas xapakrepuctika 31eMeHToB [VA-rpynmbsl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCICHUS. YTIIEpO, AJUIOTPOIHbIE MO (UKALINH,
pacnpocTpaHeHue B pUpoje, (U3NIeCcKre U XUMHIECKHUE CBOMCTBA. ACOPOIIHS.
Kpyrosopor yriepona B npupoje. OKCuabl yriepojaa, ux pu3ndeckue u XuMUIeCcKre
CBOMCTBA, JCHCTBUE HA KUBBIE OPraHU3MBI, [IOJIyYEHHE U IPUMEHEHHUE.
Okojoruyeckue npoOaeMbl, CBsI3aHHbIE ¢ OKcHa0M yriiepona (IV); runoresa
MI00ATLHOTO MOTETUICHUS KITMMAaTa; MTAPHUKOBBINA Y (eKT. YToNIbHAs KUCIIOTA U €€
COJId, UX (1)I/I3I/I‘-ICCKI/I€ U XUMHNYCCKHEC CBOﬁCTBa, IMOJIYUYCHHUEC U IPUMCHCHUC.
KavecTBenHas peakuus Ha kapOoHaAT-HOHBI. Vcnonb30BaHue KapOOHATOB B OBITY,
MeIMIUHE, TPOMBIIIICHHOCTH U CEJIbCKOM XO03HCTBE

2.6

[lepBoHavanbHBIC TOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSUHEHUAX yriepoja
(MeraH, 3TaH, 3TUJIEH, alleTUJIEH, ATaHOJ, INIMLEPHH, YKCyCHas KucioTa). MIx cocras u
XUMUUeckoe ctpoeHue. [TousaTre 0 OMOJOTHYECKN BaKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yriieBoax - U UX pOJIM B )KM3HM yesnoBeka. MaTepuanbHOE €AMHCTBO
OpPTraHWYECKUX U HEOPTAaHUYECKUX COCTMHEHUM

2.7

Kpemuuii, ero pusnueckne u XuMH4YeCKHUEe CBOMCTBA, OJy4YE€HUE U IPUMEHEHHE.
Coenunenus kpeMHus B mpupoje. Oouue npeacrapineHus oo okcuae kpemuus (IV) u
KpeMHUEBOU kucioTe. CUIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, MEAMIIMHE,
IIPOMBINUIEHHOCTH. BaxkHele cTpouTenbHble MaTepualbl: KepaMHKa, CTEKIIO,
[IEMEHT, OETOH, kKene300eToH. [Ipolaembl 6€3011acHOTr0 UCIIOIB30BAHUS CTPOUTETHHBIX
MaTepuajoB B IOBCEAHEBHON KU3HU

2.8

XUMHUUECKUH 3KCTIEPUMEHT: U3y4eHUE 00pa31[0B HEOPTaHUUECKUX BELIECTB, CBOMCTB
COJISTHOM KUCIIOTBHI; TPOBEJCHIE KaUeCTBEHHBIX PEaKINii Ha XJIOPUA-HOHBI U
Ha0JII0/IeHUE MPU3HAKOB UX NMPOTEKAaHMS; OIBITHI, OTpaXkaromye Gpusndeckue u
XUMHUYECKHE CBOIMCTBA raJlOre€HOB U UX COeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMaTEPHAIIOB); O3HaKOMJIEHHE ¢ 00pa3laMu XJIOpUA0B (TaJOreHUI0B);
03HAKOMJIEHHE C 00pa3IiaMu cepbl U €€ COeIMHEHUSIMU (BO3MOYKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB); HAOIIOIeHNE TIpoliecca OOYTIIMBAHUS caxapa IoJ1 JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCTOTHI; N3y4YEeHNE XUMUIECKHUX CBOMCTB pa30aBiICHHOMN
CEpHOI KUCIIOTHI, MPOBEJCHNE KaueCTBEHHOM peakuu Ha cylb(aT-noH U HabI01eHNe




MpHU3HaKa ee MPOTEeKaHMs; O3HAKOMIICHHE ¢ (PU3MYECKUMHU CBOMCTBaMH a30Ta, pochopa
U X COCIMHEHUN (BO3MOXKHO UCIIOIB30BaHUE BUACOMATEPUAIIOB), 00pa3I[aMy a30THBIX
1 GhocPOpHBIX YIOOpEHUH; moTydeHUue, cCoOupaHue, paclio3HABAHUE U U3YUCHUE
CBOICTB aMMHaKa; MPOBEICHNE KAYECTBCHHBIX PEaKIUii Ha HOH aMMOHUs U docdart-
WOH ¥ M3YYCHHUE NMPU3HAKOB UX MPOTEKAHHMSI, B3aUMO/ICHCTBHE KOHIICHTPUPOBAHHON
A30THOM KHCJIOTHI C ME/IbIO (BO3MOKHO MCIIOIB30BaHUE BUICOMATCPHAIIOB); U3YUCHHE
MOJIeNIel KPUCTAIUTMYECKUX PEUIeTOK anmasa, rpaduta, GyuiepeHa; 03HaKOMJICHUE C
IPOIIECCOM aICOPOIMH PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM yTJIEM H
YCTPOHCTBOM MPOTHBOT'a3a; MOJTyYeHHE, COOMpaHKe, pACIIO3HABAHUE U U3yUCHHE
CBOWCTB YTJICKUCIIOTO ra3a; MPOBe/IcHHE KaYeCTBEHHBIX PeaKIlnii Ha KapOoHaT- U
CHIIMKAT-HOHBI M U3YYCHUE NMPU3HAKOB UX MPOTCKAHUS;, 03HAKOMJICHHE C MTPOAYKITUCH
CHJIMKAaTHOW TIPOMBIIIJICHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME
"Ba)xHenye HeMeTaIbl U UX COeaUHEHNUA"

MeTanibl ¥ X COSANHEHUS

3.1

OO61as xapakTepUCTHKA XUMUYECKUX AIEMEHTOB - METAJJIOB HA OCHOBAaHUM UX
nostoxkenus B [lepuoanueckoit cucreme xuMmuueckux anemenTos .M. Menneneesa u
cTpoeHus atoMoB. CTpoeHue MeTauioB. MeTaindeckas CBA3b U METaJIIMUeCKast
KPUCTAJIIMYECKAs! PeIIEeTKA. DJIEKTPOXUMUUECKUN Psiji HAIIPsSLDKEHUH METalJIoB

3.2

dusnueckue U XMMUYEeCKHe CBoMcTBa MeTaisioB. Ob1re crnocoObl MOTyYeHHs
MeTaiioB. [IoHATHE 0 KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyTyH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y TIPOMBIIIIEHHOCTH

3.3

H_IGJ'IO‘{HBIG MCTAJJIBI: IIOJIOXCHUC B HepHOHH‘IGCKOﬁ CHUCTEMC XUMHNUYCCKHUX JJICMCHTOB
I[I/I MeH,I[CJ'ICeBa; CTPOCHHUC UX aTOMOB; HAXO0XXICHHC B IIPUPOIC. duznyeckue u
XMMHYECKHE CBOMCTBA (Ha MpUMEPEC HATPUA U KaJ'II/IH). OKCI/II[LI U TUAPOKCUABI HATPUA
" KaJlus. HpI/IMCHeHI/IC ILIEIOYHBIX METAVIOB U UX COCIUHEHUI

3.4

[I{erouHO3eMENBHBIE METAJUIBI MArHUHM M KaJIbLINN: NTOJI0KeHne B [lepnoandeckoit
cucreMe XuMuyeckux aieMeHToB [[.1. Menaeneesa; cTpoeHue UX aTOMOB;
HaxoxXxJaeHue B npupoje. dusndeckne 1 XUMUYECKUE CBOMCTBA MarHusl ¥ KaJlbLUs.
Baxmueiimme coegnHeHus Kanblus (OKCHI, THAPOKCU, cON). JKeCTKOCTb BO/IBI U
CHOCOOBI €€ yCTpaHEeHuUs

3.5

AmoMuHui: nonoxxenue B [lepuonnyeckoil cucteme XxuMudeckux nementon JI.M.
MeHieneeBa; CTpOCHHE aTOMA; HaX0KICHHE B Ipupoie. PU3NUECKUE U XUMUYECKHE
cBOiicTBa amoMuHusA. AMPOTEpHBIE CBOMCTBA OKCH/IA U TUAPOKCUIA ATTFOMUHUS

3.6

Kenezo: nmonoxenue B [lepronnueckoit cucreme XuMU4ecKux 3yemMeHToB . 1.
MenzeneeBa; CTpoeHHE aTOMa; HaXOXKJIEHHE B Mpupoae. PU3nyeckue 1 XuMHYECKHe
cBoiicTBa ene3a. Okcunbl, ruipokcuabl u conu xkenesa (I1) u sxenesza (11I), ux cocras,
CBOMCTBA U MOJyYEHUE

3.7

XHUMUYECKUMN 9KCIICPUMCHT:. O3HAKOMIICHUC C o6pa3uaMH METAJIJIOB U CIIJIaBOB, UX
(I)I/I3I/I‘-ICCKI/IMI/I CBOIZCTB&MPI; HU3YUCHHUC PC3YJIbTATOB KOPPO3UU MCTAJIJIOB (BOBMO)KHO
HCIIOJB30BaHHUC BI/IJICOMaTepI/IaJ'IOB), 0COOEHHOCTEH B3aUMOJCHCTBUS OKCHJIa KaIbIUs
" HaTpus € BOJOM (BO3MO)KHO HUCIIOJIBb30BAHHUEC BI/IIleOMaTepI/IaIIOB); HUCCICOOBAaHUC




CBOMCTB ECTKOW BOJIbI; MPOIIECCa TOPEHUS Kelle3a B KUCIOPOe (BO3MOXKHO
MCII0JIb30BAaHKE BUJIEOMATEPHAIIOB); MPU3HAKOB MPOTEKaHUsI KAU€CTBEHHBIX PEAKIIUN
Ha MOHBI (MarHusl, Kajablus, aTlOMUHUS, IMHKA, sxene3a (II) u xenesa (I11), meau (II);
HaO0JII0/ICHUE U OMKMCAHKE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMU HATPUs, KaJIUs U
KaJIbIHs (BO3MOYKHO MCITOJIB30BAaHUE BHJICOMATEPHAIIOB); HUCCIE0BaHUE aM(DOTEPHBIX
CBOMCTB THAPOKCH/IA JTIOMUHUS M THIPOKCHUIA [IMHKA; PEIICHUE YKCIIEPUMEHTAITBHBIX
3a7ad4 1o teMe "BaxHenne MeTaJuIbl U UX COeqUHEHUS"

4 XHUMHA U OKpYXKarolas cpena

4.1 HoBbie MaTepuansl 1 TEXHOJOTHH. BellecTBa 1 Matepualibl B MOBCEAHEBHOM )KU3HU
4yeoBeKa. XUMUS U 3I0pOBbe. be3ormacHoe ucnoyib30BaHre BEIIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBast mOMOIIs TPH XUMHUYECKHUX 0KOTaX M OTPABJICHHIX

4.2 OCHOBBI 3KOJIOTUYECKON TPaMOTHOCTH. XUMHUUYECKOE 3arpsi3HEHUE OKPY Karoen
cpenbl ITJIK. Ponbk XumMum B pelieHur dKoaorudeckux npoodiem. [Ipupoansie
UCTOYHUKH YTJIEBOJOPOJIOB (YTroib, IPUPOAHBII ra3, HeTh), MPOIYKTHI UX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3 XHUMHUYECKUH SKCIEPUMEHT: U3y4yeHUe 00pa3Ii0B MaTEPUAIIOB (CTEKIIO, CILIABBI
METaJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)

26.7. lns mpoBeA€HUSI OCHOBHOTO FOCY/IapCTBEHHOT0 YK3aMeHa 1o xumuu (nanee - OI'D mo
XUMHUH) HCIONB3YeTCs MepedeHb (KoaupuKaTtop) MpoBepsieMbIXx TpeOOBaHUM K pe3ylnbTraraM
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHOIl MporpaMMmbl OCHOBHOTO 00IIero o0pa3oBaHUs U
3JIEMEHTOB COJIEP KAHMUS.

Tabnuua 23.4

[TpoBepsiembie Ha OI'D 1o XxMMuU TpeOOBaHUS K pE3yJIbTaTaM OCBOCHHUS OCHOBHOMN
00pa30BaTeNbHOI MPOTrpaMMbl OCHOBHOTO O0IIIET0 00pa3oBaHUs

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yiibTaTaM 0a30BOro ypOBHS
IPOBEPSEMOr0 | OCBOEHHSI OCHOBHOM 00pa30BaTeIbHONW MPOrpaMMbl OCHOBHOT'O OOIIETO
TpeGOoBaHUS oOpa3oBanus Ha ocHoBe PI'OC

1 IIpencraBnenue:

1.1 0 MT03HABAEMOCTH SIBJIEHUH NPHUPO/Ibl, HOHUMaHNUE OObEKTUBHONW 3HAYMMOCTHU

OCHOB XMMHYECKOMN HAYKH KakK o0iactu COBpPCMCHHOT'O €CTCCTBO3HAHU,
KOMIIOHCHTAa 061_1_[61\/’1 KYJIBbTYPHI U HpaKTquCKOﬁ JACATCIIBHOCTHU YCJIOBCKA B
YCJI0BUAX COBPEMCHHOT'O 06IJ_IGCTBa; IMOHUMAHHUEC MECTAa XUMHUU CPEAU APYI'UX
C€CTCCTBCHHBIX HAYK

1.2 0 HAYYHBIX MCETOJaX IMMO3HAHUs, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUICCKUX METOJAX UCCIICAOBAHUSA BCUICCTB U U3YUCHUA XUMHUYCCKUX
peaKLleI; YMCHHE UCIIOJIB30BATh MOJCIN JISA 00BSICHEHHS CTPOCHUA aTOMOB U
MOJICKYJI

1.3 0 cdepax mpoeCcCHOHATBHON JeATETLHOCTH, CBI3aHHBIX C XUMUCH U
COBpPEMEHHBIMHA TEXHOJIOTUAMHA, OCHOBAHHBIMH Ha JOCTHUXKCHUAX XUMHAYECKOH
HAYKH, YTO TO3BOJIUT OOYUYAIONIMCS pacCMaTpUBaTh XUMHIO Kak chepy cBoei
Oynymieit mpodeccHoHaTbHON ASSITENLHOCTH U CIeTaTh OCO3HAHHBINA BHIOOD




XMMHUH KaK TPOQUIBHOTO TIPEIMETa TIPH MEPEX0/ie Ha YPOBEHb CPETHETO
o0riero oOpazoBaHUs

Bitanenue cucreMoi XMMUYECKUX 3HAHUM U YMEHUE IPUMEHATh CUCTEMY
XUMUYECKHUX 3HAHUM, KOTOpasi BKJIIOYAECT:

2.1

Ba)KHEHIINEe XUMUYECKUE TIOHATUS: XUMHUUECKUN JIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MPOCTOE U CI0KHOE BEIIECTBO, OTHOPOIHAS U HEOJAHOPOIHASI CMECH,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJISIpHAs MACChl, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJISIpHasi Macca, MOJISIPHBIN 00BEM, OKCUJI, KICIIOTa, OCHOBAaHUE, COJIb
(cpenHsist), XUMHUYECKasl peakiysi, peaklui COeTUHEHUS, PEaKLIUU Pa3JIoKEeHHUs,
peaxuu 3aMelIeHUs, peakii 0OMeHa, TEII0BOM 3(hPeKT peakuuu, 3K30- U
SHAOTEPMHUYECKUE PEAKIIMH, PACTBOP, MacCOBAas 10JIsI XUMUYECKOTO JIEMEHTa B
COCIMHCHUH, MAaCCOBAs N0JI U NPOLUCHTHAA KOHICHTPald BEIICCTBA B
pacTBoOpe, AIPO aToMa, JIEKTPOHHBIN CJIIOW aToMa, aTOMHas OpOUTallb, panyc
aToMa, BaJICHTHOCTB, CTCIICHb OKHUCJICHHA, XUMHUYCCKas CBA3b,
ANEKTPOOTPHUIATEIILHOCTD, TIOJISIPHASI U HETIOJISIPHASI KOBAJICHTHAS CBSA3b, HOHHAS
CBsA3b, MCTAJUIMYCCKAA CBA3b, KPUCTAJNIMYCCKAA PCUICTKA (aTOMHaﬂ, HOHHas,
MeTaJuIMuecKasi, MOJIEKYJIsipHasi), HOH, KAaTHOH, aHUOH, SJIEKTPOJIUT U
HERJIEKTPOJIUT, SJIEKTPOIUTUYECKAS AUCCOLUALINS, PEAKIIU HOHHOTO 0OMEHa,
OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIIUN, OKUCIUTCIIb U BOCCTAHOBUTCIIb,
OKHCJICHHE U BOCCTAHOBJIEHUE, 3JIEKTPOJIN3, XUMUYECKOE PaBHOBECHE,
o0paTuMbIe 1 HEOOPATUMBIE PEAKINH, CKOPOCTh XUMHUYECKOW PEaKIINH,
katanuzarop, [1/IK, koppo3us meTamioB, CrIaBbl

2.2

OCHOBOIIOJIAraolye 3aKOHbl XMMHH: 3aKOH COXPAHEHHS MACChI, IEPUOJUUECKHMA
3akoH [I.V1. MenzeneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo

23

TCOpHUU XUMUHU: ATOMHO-MOJICKYJISIpHAs TCOpUA, TCOPUS 3J'ICKTpOJ'II/ITI/I‘-IeCKOI71
Jucconuanuum

Brnangenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOIIICH:

3.1

YMEHHE MPaBUIIbHO UCIOIb30BaTh U3yYEHHBIE BELIECTBA U MaTepHaJIbl (B TOM
yKclie MUHEpabHble yI0OpEHUs, METAJIbI U CIUIaBbl, IPOAYKTHI IEpepabOTKU
MPUPOIHBIX UCTOYHUKOB YIJIEBOAOPOJOB (YIJIsl, MPUPOIHOIO ra3a, HepTH) B
OBITY, CEIbCKOM XO35IIICTBE, Ha IPOU3BOJICTBE U MIOHUMAaHKUE 3HAUYEHUS )KUPOB,
0eNIKOB, YIJIEBOJOB JUIsl OpPraHu3Ma YeJlIOBEKa; YMEHHE MPOTHO3UPOBATh BIMSHHUE
BEILECTB Y XUMUYECKHUX IIPOLIECCOB HA OPTraHU3M YEJIOBEKA U OKPYKAOLIYIO

IPUPOJIHYIO CPENY

3.2

YMEHHE HHTErPUPOBATh XUMHUECKHUE 3HAHUS CO 3HAHUSIMH JIPYTHX y4EOHBIX
IIPEAMETOB

3.3

HaJIMYME OIbITa PabOTHI C pa3IMYHBIMU UCTOYHUKAMU HH(POPMALIUK IO XUMUHU
(HayyHast 1 HAYYHO-TIONYJIsIpHAs TIUTepaTypa, CJIOBAPH, CIIPABOYHUKH,
MHTEPHET-PECYPCHI)




3.4

yMeHHe 0ObEKTUBHO OIIEHWBATh HH()OPMAIIHIO O BELIECTBAX, UX MPEBPAILCHHUIX
U MPAKTUYICCKOM IMPUMCHCHHUU U YMCHHC UCIIOJIB30BATh €€ JJI pCHICHUA
yueOHO-I103HaBaTENIbHbBIX 3a/1a4

4 Bianenue ocHoBaMU MOHATUHHOTO anmnapara ¥ CHMBOJIMYECKOTO S3bIKA XUMUHU
JUTSL COCTaBIICHUS (DOPMYJT HEOPTAaHMYECKHUX BEIICCTB, yPABHEHUN XUMUYECKUX
peaxuuii; ocHoBamu xuMuyeckoil HomeHkatypsl (IUPAC u TpuBuaibHOI)

5 YMeHue oObsSICHATH CBS3b MOJIOKEHUS dJieMeHTa B [lepuoanyeckoit cucrteme ¢
YUCJIOBBIMH XapPaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XUMHUUYECKHUX AJICMEHTOB
(cocraB u 3apsn szpa, o0IIIee YHUCII0 SJEKTPOHOR), pacipeIesieHUeM dJIEKTPOHOB
10 PHEPTEeTUYCCKUM YPOBHSIM aTOMOB II€PBBIX TPEX MEPHOIOB, KU U KaJIbIIHS

6 [Ipencrapienue o NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX
3JIEMEHTOB (pauyc aToMa, MIEKTPOOTPHUIATEIIBHOCTD ), IPOCTHIX U CIOKHBIX
BEIIIECTB OT MOJIOKECHHS 2JIEMEHTOB B [leproandeckoit cucteme (B MaJIbIX
nepuoAax M riaBHBIX MOATPYIINAX) U AIEKTPOHHOTO CTPOCHHSI aTOMa

7 YMmenne kiaccuuIpoBarh:

7.1 XUMHYECKHE DJIEMCHTHI

7.2 HEOPraHWYECKHE BEIIECTBA

7.3 XUMHUUYECKHE PEAKIIUI

8 YMeH#HE onpeacisiTh:

8.1 BaJICHTHOCTh M CTETICHb OKUCJICHUSI XUMHYECKUX JIEMEHTOB, 3apsi] HOHA

8.2 BUJI XUMUYECKOM CBS3U M TUI KPUCTALTUYECKON CTPYKTYPHI B COEMHEHUSX

8.3 XapakTep Cpelbl B BOJAHBIX PACTBOpPaX BEUIECTB (KHCIOT, OCHOBAHUH)

8.4 OKHCIIMTEIh U BOCCTAHOBUTEH

9 YMeHne xapakTepu3oBaTh PU3NUECKHE U XUMUYECKHE CBOMCTBA:

9.1 MIPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPO, TpaduT, anmMas, KpeMHHI, a30T,
docdop, cepa, XJI0p, HATPUIA, KaTHil, MATHUH, KaJbIIUH, aTIOMUHUH, JKeJIe30)

9.2 CJIOKHBIX BEILIECTB, B TOM YHCJIE UX BOJHBIX PaCTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOJOPO, OKCHIBI M THUIPOKCU LI MeTa/uIoB | - [IA rpymm,
amomunust, meau (1), munka, xenesa (I u III), okcnast yrnepoxa (11 u V),
kpemuus (IV), azora u gochopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30THCTasl, a30THas, pochopHas, yroipHas, KpEeMHHEBAsI KUCIOTA U UX COJIH)

9.3 MPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX

COCTaBa U CTPOCHMA, IPUMECHCHHUEC BCUICCTB B 3aBUCHUMOCTH OT UX CBOI>'ICTB,
BO3MOXHOCTD ITPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX




10

YMeHHE COCTaBISATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKLIUK, B TOM
qucCIIe:

10.1

peaxIuiit HFOHHOTO OOMeHa

10.2

OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

10.3

WJUTIOCTPUPYIOLIUX XUMUUYECKHE CBOMCTBA M3YUEHHBIX KIJIACCOB (TPYIII)
HEOPraHUYECKUX BELIECTB

10.4

MOATBCPKKAAOIMUX 'CHETUYCCKYIO B3aUMOCBA3b MCKIY HUMU

11

YMeHue BIYUCIATh (IPOBOIUTE PACUYETHI):

OTHOCHUTCIIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACChI BEUICCTB, MAaCCOBYIO JOJIIO
XUMHUYCCKOIo 3JICMCHTA B COCIMHCHNU

11.2

MacCCOBYIO NOJIFO BEIIECTBA B paCTBOPEC,

11.3

KOJIM4YCCTBO BCUICCTBA U €TI0 MaCCy, 00BEM Tra3oB

11.4

110 YPaBHEHHSIM XUMHUUYECKUX PEAKIIUI U HAXOAUTH KOJIMYECTBO BELIECTBA,
00BEM M MacCy peareHTOB WIH IPOJYKTOB PEAKIIUU

12

Bnanenue (3HaHHE OCHOB):

12.1

OCHOBHBIMH METOJIaMU HAy4YHOTO MMO3HaHUs (HaOJI0IeHNEe, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE) MTPH U3YYEHHH BEIIECTB M XUMUYECKUX
SBIICHUH; yMeHue cOPMYITUPOBATH IPOOIIEMY U MPEATIOKUTH MYTH €€ PEIICHUS

12.2

0e30macHoi pabOThl ¢ XUMHUYECKUMHU BEIIECTBAMHU, XUMHUECKOU MOCYI0N U
1a00paTOPHBIM 000PYI0BaHHEM

12.3

MpaBHJIaMy OE€30MaCHOTO OOpAIeHHs ¢ BEIIECTBAMH, UCIIOIb3yEMbIMH B
MOBCEIHEBHOM JKU3HM, MTPABUIIAMHU TIOBEJICHUS B LENSIX COEPEKEHUS 310POBbS U
OKpY’Karollle MPUPOIHOM CpeJibl; HOHMMaHuE Bpeaa (0MacCHOCTH) BO3/AEHCTBUSA
Ha )KUBbIC OPTAaHU3MBI ONPEJIEIICHHBIX BEIIECTB, CIOCOOOB YMEHBIIICHUS U
MPEOTBPAIIECHUS UX BPEIHOTO BO3JICUCTBUS

13

Hamuuune MPAaKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBIICHUS
CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

U3YYEHUE U ONKMCaHue PU3NYECKUX CBOMCTB BEIIECTB; 03HAKOMJICHHE C
(GU3NYECKUMU U XUMUYECKUMHU SIBJICHUSIMU; OIBITHI, WIUTFOCTPUPYIOIIHE
MPU3HAKU IPOTEKAHUS XUMUYECKUX PeaKuit

13.2

U3ydeHHe CIIOCOOOB pa3zeicHHs CMeCe

13.3

MMOJIY4YCHHEC KUCTIOpOAa U U3YyYCHHUE €TI0 CBOﬁCTB; MOJIYUCHUC BOAOPOda U
HU3YUCHHUC €TO CBOfICTB; MOJIYUYCHHUC YTIJICKUCIIOIO rada 1 U3y4C€HuUcC €ro CBOfICTB;
MOJIY4YCHHUEC aMMHAKa U U3YUCHHUC €CTO CBOICTB




13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEICICHHOW MacCOBOM J0JIEH PACTBOPEHHOI'O
BEILECTBA

13.5

NPUMEHEHHE UHIUKATOPOB (JIAKMyca, MeTUIIOpaHka U (eHondranenna) as
OTIpeIeNIeHNs XapaKTepa Cpelibl B paCTBOPAX KUCIIOT U IEI0Yei

13.6

HCCICAOBAaHUC U OIIMCAHUC CBOMCTB HEOPTraHNYCCKUX BEIICCTB pa3IMYHBIX
KJIaCCOB; U3YUYCHUEC BSaHMOHeﬁCTBHH KHCJIOT C MCTaJlllaMH, OKCHUAaMH MCTaJJIOB,
pacTBOpUMBIMU U HEPACTBOPHUMBIMU OCHOBAHUSAMM, COJISIMH; ITOJTYUCHUEC
HEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUEC OJJHOI'O ME€TaJlJIa APYI'UM U3 pacTBOpa
COJIM, UCCJICAOBaAHHUEC aM(l)OTepHI)IX CBOMCTB TUAPOKCUIO0B AJIFOMUHUSA U THHKA

13.7

pEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM: "OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUN"; "DIeKTpoIUuTHYECKas AUCcoranus';
"BaxHel e HeMeTaJlIbl M UX coeanHeHud"; ""BakHee MeTaiabl 1 uX

coenuueHus"

13.8

XUMHYECKUE IKCIIEPUMEHTBI, HIUTFOCTPUPYIONINE TIPU3HAKH TPOTEKAHUS
peakiuii HOHHOT0 OOMEHA; KaYeCTBCHHBIC PEaKIIMU Ha TIPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpaxX MOHBI: XJIOPUI-, OPOMUI-, HOTUI-, CyIbdaT-, hocdat-,
KapOOHAT-, CHIIMKAT-aHHUOHBI, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUSI, MarHus,
KaJIpLusl, aIFOMUHUS, Kene3a (2+) u xkenesza (3+), menu (2+), nuHKa

14

VYmMmenue:

14.1

MMPEACTaBJIATh PE3YJIbTAThI SKCIICPUMCHTA B (I)opMe BBIBOJOB, 10Ka3aTCIbCTB,
Fpa(bHKOB n Ta6.]'II/II_I U BbIBJIATH OMIIMPUYCCKUC 3AKOHOMEPHOCTHU

14.2

YCTaHAaBJIMBATL CBA3U MCKAY PCAJIbHO Ha6JIIOIIaeMI)IMI/I XUMHUYCCKUMU
ABJICHUSAMMU U TpoHeCcCaMU, MPOUCXOJAIINMU B MaKpO- U MUKPOMHUPE,
00BACHATH IMPUYNHBI MHOF006pa3I/ISI BCIICCTB

Tabmuua 23.5

HepequL QJIEMCHTOB COACPIKAHUSA, IIPOBEPSACMBIX HAa OCHOBHOM
TOCYHAapCTBEHHOM 3K3aMCHC 110 XUMHUU

Kon [IpoBepsiemMblil 2JIEMEHT COAEPKaHUS

1 [lepBoHavaIbHbIE XUMUYECKUE MTOHSATHUS

1.1 Yuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus cMecei

1.2 ATOMBI 1 MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHTHI. CHMBOJIBI XUMHUYECKUX JIEMEHTOB.

Hpocn,le " CJIIOKHBIC BEUICCTBA.

1.3 Xumnueckas popmyna. BalleHTHOCTh aTOMOB XUMHUECKUX 3J1eMeHTOB. CTeneHb
OKHCJIEHHUS
1.4 3aKOH ITOCTOSIHCTBA cOcTaBa BenlecTB. OTHOCUTENIbHAS aTOMHAs Macca.

OTtHOcHUTEIbLHAS MOJICKYJIIpHas Macca. MaccoBas 10JIs XUMHYECKOI'0 JIeMEHTa B
COCOAMHCHNN




1.5

KonngectBo Bemecta. Moib. MonsipHast Mmacca. MossipHbIN 00beM Ta30B.
B3anMoCBs3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHUIL] BEIIECTBA

1.6

duznyeckre 1 XUMUUECKHE SIBICHUS. XUMHYECKast pCaKknus 1 €€ IMMPU3HaAKU. 3aKkoH
COXpPaHCHUA MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHUA

Ilepuonnueckuii 3akoH u [lepronnueckas cucteMa XuMU4eckux aeMenToB .M.
MenneneeBa. CTpoeHHre aTOMOB

2.1

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema XUMUIECKUX daeMeHToB JI. 1.
Menneneesa. Ilepuoas! u rpynnsl. PU3HUECKUI CMBICI IIOPSAIKOBOIO HOMEPA,
HOMEPOB IIEpUOA U IPYIIIBI JJIEMEHTA

2.2

Crpoenune atomoB. CoctaB aTroMHbIX siiep. M3oronsl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB NEPBbIX 20 XUMHUYECKUX AIeMeHTOB [leproamueckoit
cucremsl .M. Menneneesa
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3aKOHOMepHOCTI/I B U3MEHEHUM CBONCTB XMMHYECKHUX BIIEMEHTOB IICPBBIX TPEX
nepuoaoB, Kajiusd, KaJbILHA (pazu/lyca dTOMOB, 3JICKTPOOTPpUIATCIbHOCTH,
MECTANIMYCCKUX M HCMCTAJINIMYCCKUX CBOﬁCTB) Hu ux COCI[I/IHCHI/Iﬁ B COOTBCTCTBHH C
IIOJIOKCHUEM 3JICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHHUCM UX ATOMOB

CTpOCHI/IC BCIICCTBA

3.1

Xumunueckas cBsi3b. KoBaneHTHas (oJsipHAasi U HENOJIsIpHast) CBA3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 1EMEHTOB. MloHHas cBsA3b. MeTanueckas
CBS3b

3.2

THUIbI KPUCTALTNYECKUX PEIICTOK (aTOMHAs, HOHHASI, METAJUTMYECKas ), 3aBUCUMOCTD
CBOICTB BEILIECTBA OT TUIIA KPUCTAJUTMYECKON PEIIETKU U BUJIA XUMHUYECKOW CBS3H

Baxneiime MPpEACTAaBUTCIIN HCOPTraHUYICCKUX BCIICCTB. Hemeranns! u ux
coequHEHMs. MeTaibl 1 UX COeTUHEHUS

4.1

Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMYECKUX COCTMHEHMI: OKCHUIOB
(coneobpa3zyroliye: OCHOBHBIE, KUCIOTHBIE, aM()OTEPHBIE) U HECOIE00pa3yIOIIHE;
OCHOBaHMH (IIIEJI0YH ¥ HEPACTBOPUMBIE OCHOBAHUS ); KUCJIOT (KHCIOPOJICOACPIKAIINE U
OeCcKHUCIOpOAHbIE, OJJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

Ou3nyecKue ¥ XUMUIECKHE CBONCTBA IMPOCTHIX BEIIECTB-HEMETAIUIOB: BOJAOPO/IA,
XJI0pa, KACI0opoaa, cephl, a3ota, hochopa, yriepoaa, KpeMHHS

4.3

dusnyeckrue U XMMHUYECKHE CBOMCTBA IMMPOCTBIX BEHICCTB-MCTAJIJIOB: JINTUA, HATPUA,
Kajaus, Marayvs 1 KaJlbIiys, aIFOMUHHA, XKEIC3a. BHCKTPOXI/IMI/I‘-ICCKI/Iﬁ paa HaHpH)KCHI/Iﬁ
MCTAJJIOB

4.4

dusndeckue 1 XUMHUYECKUE CBOMCTBA BOJAOPOIHBIX COCTMHEHU HEMETAJIJIOB!
XJIOPOBOJIOPO/IA, CEPOBOJOPOAA, AMMHAKA

4.5

duznyeckue 1 XUMUYECKHE CBOMCTBA OKCHUI0B HemeTasuioB: cepsl (IV, VI), azora (11,
IV, V), docdopa (111, V), yraepona (11, IV), kpemuaus (IV). Ilonyduenne okcumaon
HEMETaJJIOB




4.6

XuMuueckue cBoicTBa okcuaoB: MetaoB IA - IIIA rpynn, nunka, meau (II) n
xenesa (11, II). [TonyyeHne OKCUAOB METAIIIIOB

4.7 XUMHYECKUE CBOICTBA OCHOBaHMN U aM()OTEPHBIX THIPOKCHAOB (Ha IIpuMepe
TUAPOKCHUIOB ATFOMUHMS, XKee3a, NuHKa). [lonydeHne ocHoBaHMH 1 aM(OTEpHBIX
TUAPOKCHJIOB

4.8 OO01Me XMMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOJHON, CEPOBOIOPOTHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (hochHOPHON, KPEMHUEBOMU, yronbHOU. OcoObIe
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAHHON CEPHOM M a30THOM KUCHOT. [lonyyenue
KHCJIOT

4.9 OO0mue XUMHYECKUE CBOMCTBA cpenHux coie. [lomydenue coneit

4.10 [Tomyuenue, cobupanue, pacrio3HaBaHUE BOJOPOIa, KUCIOPOIa, aMMHUAKa,
YIJIEKUCIIOro Ta3a B JabopaTopuu

4.11 [Toryuenue amMmmuaka, CepHOM U a30THON KUCJIOT B MPOMBILUIEHHOCTH. O01mue
CIOCOOBI OTYYEHUS] METAILIOB

4.12 ['eneTnyeckas CBA3b MEXIY KJIaCCAaMH HEOPTAHMYECKUX COCUHEHUN

5 XHUMHYECKUE PeaKIUU

5.1 Knaccudukanus XuMHUECKUX peaklUi MO Pa3IMYHbIM MPU3HAKAM: 110 YUCTY U
COCTaBY y4YaCTBYIOIIUX B PEaKIIUU BEUIECTB, MO TEIJI0BOMY 3D (eKTy, 0 N3MEHEHHUIO
CTENEHEN OKUCIIECHUS XUMUYECKUX HJIEMEHTOB

5.2 TemnoBoii 3¢ (heKkT XUMUIECKOH peakiny, TEPMOXUMHUYECKHIE ypaBHEHUS. DK30- U
SHAOTEPMUYECKHE peakli. TepMOXUMUUYECKUE YPaBHEHUS

53 OKHUCIUTENbHO-BOCCTAHOBUTENBHBIC peakiiu. OKUCIUTEIN U BOCCTAHOBUTEH.
[Iporiecchl OKMCTIEHUS ¥ BOCCTAHOBJICHUS. DJIEKTPOHHBIN 0aJaHC OKUCITUTEIBHO-
BOCCTAHOBUTEIBHOMN pEeaKIuu

54 Teopus 3neKTpoIUTHUECKON aucconanuu. KatnoHbl, aHMOHBI. DIEKTPOIUTHI U
HEeANIeKTPoNuThl. CUITbHBIE U clla0ble 2NeKTPOIuThl. CTeneHb AUCCOIHAINH

5.5 Peakuuu nonHoro oOMeHa. Y cioBHsI MPOTEKaHUs peakluii HOHHOTO 0OMEHa, TOTHbIE
Y COKpallleHHbIE NOHHBIE YPABHEHUS PEAKIIUM

6 XHUMHS ¥ OKpYXkKarolas cpeaa

6.1 BemectBa 1 MmaTepuanbl B IOBCEHEBHOM KM3HU YenloBeka. bezonacHoe
HCIIOJIb30BAaHUE BEIIECTB U XUMHUECKUX peakluii B tabopatopuu u Obity. [lepBas
MOMOILIb NPU XUMUYECKUX 0KOTaX U OTPABICHUAX

6.2 XUMHUECKOE 3arpsA3HEHUE OKPY KaIoIIel cpeibl (KUCIOTHBIE T0K/IU, 3arpsi3HEHNE

MOYBBI, BO3/lyXa U BOJIOEMOB), CIIOCOOBI ero npepoTspatienus [peaensuas
nomyctumast konteHtpanus Bemects (I11K). Pons XuMun B pelieHH 3KOJOTHUECKUX
npobiem. YcuiaeHue napHUKOBOro 3¢pdekra, pazpyiieHue 030HOBOTO CII0s




6.3 [Ipumenenwue cepsl, a3ota, Gpocdopa, yriepoaa, KpEMHHUS U UX COSAUHEHHH B OBITY,
MEAMILIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM X03siicTBE. [IpuMeHeHre METalIoB U
CIUIaBOB (CTallb, YYyT'YH, TIOPATIIOMUHUMN, OpOH3a) B OBITY U IPOMBIIIUICHHOCTH UX
coeaunenuil. [lonaTHe 0 KOPPO3UN METAIIIOB, OCHOBHBIE CLIOCOOBI 3aLIUTHI UX OT
KOppO3uu

6.4 [TpupoHBIe HCTOYHUKH YTIEBOJOPOOB (Yroib, IPUPOAHBIH ra3, He()Th), TPOITYKTHI
ux nepepadoTku (OeH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH

6.5 [TepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSX yriieposa
(MeTaH, 3TaH, 3TUJIEH, aLleTHJIEH, TAHOJI, ITIMLEPHH, YKCycHas Kuciorta). [lonsrue o
OMOJIOrMYEeCKH BaXKHBIX BEIECTBAX: )KHUpax, Oelnkax, yriaeBoJax - U UX POJIU B )KU3HU
YyesioBeKa

7 Pacuersr:

7.1 1o (opMyiIaM XUMHYECKHX COCAMHEHUI

7.2 Macchl (MaccoBOI) 10JIM PaCTBOPEHHOT'O BELIECTBA B PACTBOPE

7.3 0 XMMUYECKUM YpaBHEHUAM

TEMATHUYECKOE INTAHUPOBAHUE

8 KIIACC
KommuecTBo yacos ONEeKTPOHHBIE
Ne | HammenoBaHue
(urdpoBbIe)
1/ | pa3zienoB v TEM Beer | Kontponsnsl = I[Ipaktuyecku
o0Opa3oBaTenbHbIC
I [POrpaMMbl 0 ¢ paboThI € paboThI
pecypchl
Paznen 1. IlepBoHayanbHbIE XUMUYECKUE MMOHSITHUS
XuMUs — BaKHas
ES::;:;O3HEIHI/I}I u bubmmorexa LOK
1.1 . 5 0 2 https://m.edsoo.ru/7f41837
MPaKTUYECKON c
JESATEIIBHOCTH
4eJI0BEKa
BemtecrBa u bu6mmoreka [IOK
1.2 xummueckue 15 1 0 https://m.edsoo.ru/7f41837
peakuuu c
Hroro o pazneny 20
Paznen 2. Baxnenmue npeIcTaBUTENN HEOPTaHUYECKHUX BEIIECTB
Boazyx. bubaunoreka [JOK
Kucnopon.
2.1 6 0 0 https://m.edsoo.ru/7f41837
[Tonsarue 06 c
OKCHAAX
Bonopoa.Ilonsitue bubnuoteka [JOK
2.2 0 KHCJIOTax u 8 0 1 https://m.edsoo.ru/7f41837
COJISIX c




Bona. PactBopsbl. Bbubnuoteka LIOK

2.3 Tlonstue 06 5 1 1 https://m.edsoo.ru/7f41837
OCHOBaHUSX c
OCHOBHBIE KJIACChI bu6nmoreka [IOK

2.4 HeEOpraHMYEeCKHX 11 1 1 https://m.edsoo.ru/7f41837
COEMHEHUI c

Hroro no pazneny 30

Paznen 3. [lepuonuueckuii 3akon u llepuonuyeckas cucrema xumudeckux snemeHTon J[. U.
MenneneeBa. CtpoeHue aTtoMoB. XHUMHYECKasi CBsI3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC

peakuuu
[Tepuoanueckuit
3aKOH U
Hepuomuyeckas bu6nmoreka [IOK
3. crerema 7 0 0 https://m.edsoo.ru/7f41837
XUMHYECKHUX
sneMeHToB . W. ¢
Mennene-eBa.
Crpoenue atoma
s o
3.2 8 1 0 https://m.edsoo.ru/7f41837
BOCCTAHOBUTEITHHBI
€ peaKIuu ¢
bubmuorexa [JOK
Hroro no pazneny 15 https://m.edsoo.ru/7f41837
c
bubmuorexa [JOK
PesepBHOe Bpems 3 0 0 https://m.edsoo.ru/7f41837
c
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 >
I[MPOT'PAMME
9 KJIACC
KonunuecTBo uacoB DIEKTPOHHBIE
Ne ' HammeHoBaHue
(undpossie)
1/ paslesioB M TEM Bcer | KontponbHbl = [IpakTruecku 6
i porpamMmbl o € paboThI € paboThI OOPASOBATEIRHHE
pecypcbl
Paszpgen 1. BeniecTBo 1 XUMHYECKHE peaKuU
IToBTOpeHue n
yriryoneHue bubmmoreka [JOK
1.1 3HaHWI OCHOBHBIX 5 1 0 https://m.edsoo.ru/7f41a63

pas3znenoB Kypca 8
KJjlacca

6




OCHOBHEBIE

Bbubnuoteka LIOK
].p AKOHOMEpHOCTH 4 https://m.edsoo.ru/7f41a63
XUMHYECKHX 6
peakuuii
DIIEKTPOIUTHYECKA
sl IUCCOLHALIHS. bu6nuoreka [IOK
1.3  Xumuueckue 8 https://m.edsoo.ru/7f41a63
peakuuu B 6
pacTBopax
Hroro no pazneny 17

Pazgen 2. Hemeraimibl U UX COEIUHEHUS

Ob6mas
XapaKTEePUCTHKA bubmuorexa [JOK
2.1  XUMHYECKUX 4 https://m.edsoo.ru/7f41a63
snemeHToB VIIA- 6
rpynnsl. ['anorenst
O6mas
XapaKTePUCTUKA BuGmorexa LIOK
pp iMHTCCKHX 6 https://m.edsoo.ru/7f41a63
aneMeHToB VIA- p
rpynnsl. Cepa u eé
COCITMHEHUS
Ob6mas
XapaKTePUCTUKA
XHUMUYECKHX bubnnoreka IIOK
2.3  snemeHTOB VA- 7 https://m.edsoo.ru/7f41a63
rpynnsl. A30T, 6
docdop u ux
COCTMHEHUS
Ob6mas
XapaKTepUCTHKA
XUMHYIECKHUX bu6nuoreka [IOK
2.4 »onementoB [VA- 8 https://m.edsoo.ru/7f41a63
Tpynnsl. YTaepoa 6
U KPEMHUH U UX
COETMHEHUS
Wtoro no pazneny 25

Pazgen 3. Merayisl 1 UX COETUHEHUSI

OO0mue cBoiicTBa bubmorexa [OK

3.1 4 https://m.edsoo.ru/7f41a63
METAJIJIOB 6
Baxueiiiine bu6nuoreka [IOK

3.2 MeTamsbl U uX 16 https://m.edsoo.ru/7f41a63
COCIMHECHUA 6

Uroro no pazaeny 20

Paznen 4. Xumus u okpyxkaroias cpeaa




BemtectBa n

Bbubnuoreka LIOK

4.1  wmarepuaisl B 3 https://m.edsoo.ru/7f41a63
JKU3HU YEJIOBEKA 6

Hroro no pazneny 3
bu6nuoreka [IOK

PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a63
6

OBLIEE

KOJIMYECTBO 68

YACOB I10

I[TPOTPAMME
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