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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00I1Iero o0Opa3oBaHMs
COCTaBJICHa Ha OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrPaMMbl OCHOBHOTO O0IIIETO 00pa30BaHUs, IPECTABICHHBIX
B ®I'OC OO0, a Taxke Ha ocHOBE defepaibHON paboUuel TPOrpaMMbl BOCITUTAHUS
U C Y4€TOM KOHIICTIIMHM TpernoJiaBaHusl y4eOHOro mpeaMera «XUMHUS» B
oOpa3oBaTebHbIX opraHuzamnusax Poccuiickoit deaeparuu.

[Iporpamma 1Mo XuMuu Oa€T TpEACTaBICHUE O LENAX, OOIIed cTpareruu
OoOydYeHHs, BOCIHTAHHS ¥ Pa3BUTUA OOYYAIOMUXCS CPEICTBAMH Y4eOHOTO
npeameTa, YCTaHABIIMBAET 00s13aTeNIbHOE peAMETHOE CoJiepKaHue,
NnpeayCcMaTpPUBAET pacCIpeelieHue €ro Mo KiaccamM M CTPYKTYpUPOBAaHHE IO
pazmenam M TeMaM NPOrpaMMbl 1O XHUMHH, ONpPENEISeT KOJIWYECTBEHHbBIE H
KaueCTBEHHBIE XapaKTePUCTUKU CoJIepKaHus, PEKOMEHIYEMYIO
MOCJIEA0OBAaTEILHOCTh  W3YUYCHHMS] XHMHUU C Y4€TOM  MEXMOPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpEeaeNseT BO3MOXKHOCTH IpeaMera  JyIs
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTENbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKke TPeOOBAaHUN K
pe3ynbTaTaMm 0O0y4eHHsS XMMUU Ha YPOBHE 1€l N3ydeHUs MpeaMeTa U OCHOBHBIX
BHUJIOB Yy4eOHO-IO3HABATEIILHOM JEATeIbHOCTH OOYYaroIerocss I0 OCBOCHHIO
y4eOHOT0 coziepKaHusl.

3HaHWE XUMHHU CJIY>XUT OCHOBOM uisi (OPMUPOBAHHMS MHUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEPUATBLHOM EIWHCTBE MHUpPA, BAKHYIO
pOJib UTPAOT (POPMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
DPHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npo0ieM yCTOMYMBOIO pPa3BUTHSA YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 9KOJOTUYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPAHEHHUS.

N3yuyenue xumuu:

CIIOCOOCTBYET  peaim3alid  BO3MOXXHOCTEH  JJIT  CaMOpas3BUTUS |
dbopMHpOBaHUS KYJIbTYPbl TUYHOCTH, €€ 00111eH U (PYHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIeSTEIBHOCTH,
HKCHEPUMEHTAIbHBIX M HCCJIEIOBATENbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM XU3HU, TaK U B MPO(HECCUOHAIBHOU €SI TENHHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
IEJI0CTHOTO B3IJIsA/Ia HA €IMHCTBO MPUPOJIbI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YyUaIOIINXCS;



criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHue 00y4aroIUXCsl.

JlanHble HampaBieHUs B OOyYEHUM XHMHUU OOECIEUMBAIOTCS CHELMPHUKOIM
colepkaHusi  y4eOHOro  mpeameTa, KOTOpPbIM  ABISIETCS  NEeAaroruvyecku
aJlalTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHUs OPHUEHTUPOBAH Ha
OCBOEHHE OOYyYalOIIMMUCS CHUCTEMBbl MEpPBOHAUYAIbHBIX MOHATUNH XUMHUH, OCHOB
HEOPraHWYeCKOM XMMHUUM UM HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX ITOHATUHI
OPraHUYeCKON XUMHH.

CtpykTypa coaepKaHHsl MPOrpamMMbl MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
IOHATUN O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMHUYECKOU
peakuuu. OOe 3THU CHCTEMBbl CTPYKTYpPHO OPraHU30BaHbl IO MPUHLHITY
MIOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUUECKHUX MPECTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHU O CTPOEHUU aTOMa U XUMUYECKOM CBA3Y;

— TpenCTaBlIeHUA 00 AIEKTPOJUTUYECKONM [OHCCOUMALMUA BELIECTB B
pacTBopax.

Teopernyeckne 3HaHUS PacCMATPUBAKOTCS HA OCHOBE HOMIIMPUYECKH
HOJyYEHHBIX U OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO
YPOBHSI K IPyTrOMY, BBIIOJIHAS (DYHKIIMN OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEN MPAKTUYECKOIO PUMEHEHHUSI U TIOJyYECHHS N3y4aeMbIX
BEILIECTB.

OcBoeHHe TMporpaMMbl IO XHMHUH  CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEICTABJIECHNUS O XUMUYECKOW COCTABIIAIOIIEH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CUCTEMHOM MPUPO/Ibl, HIEHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HAHUIO U METOJaM
NO3HaHUA B Hayke. M3yueHune XuUMUU NMPOUCXOAUT C MPUBJICUYCHUEM 3HAHUW W3
paHee M3yYEHHBIX Y4YEOHBIX MpeameToB: «OKpyKarolwuid Mupy, «buomnorus. 5—7
Kjaces» U «dusnka. 7 Kiaacey.

[Ipy w3ydyeHMH XUMUU MPOUCXOJUT (HOPMUPOBAHME 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTUYECKOU
NEeATENBHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBIL. 3a7ayda
y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNH —
BaXHENIINX (aKTOB, MOHITHUH, 3aKOHOB ¥ TEOPETUUYECKUX MOJIOKEHUHN, TOCTYITHBIX
000011IeHNI A MHPOBO33PEHUECKOTO0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPU U3YUYCHUHU BEIIECTB U XUMUYCCKUX PEAKIUH, B
dbopMHpPOBaHNY U PA3BUTHU MMO3HABATEIHHBIX YMEHHUI U MX TPUMEHEHUH B Y4€OHO-
MO3HABATENLHON M y4eOHO-UCCIIeI0BATEIbCKON JIEATETbHOCTH, OCBOCHUM MPABUII
0e30MmacHOro 0OpalleHus ¢ BEIIECTBAMH B IIOBCEITHEBHOW KU3HH.

[Ipn M3yyeHuu XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHUs BAKHOE
3HAa4YCHHE MPUOOPENTH TaKUE 1T, KaK:

— (dopmMupoBaHHE WHTCIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTeMaTH4ecKoe MpuoOIleHue
OOy4JaroImuxcss K CaMOCTOSTEIHHOW TO3HABATEILHON JEATEIHHOCTH, HAYYHBIM
METO/JaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCciIoBHM, CTOCOOCTBYIONIMX MPUOOPETEHNIO 00YyUaIOIUMUCS
OTBITAa Pa3HOOOPA3HON MEATETLHOCTH, IMO3HAHHMS M CaMOITO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINI), WMCIONINX YHUBEPCAIHHOC 3HAYCHHE IS
Pa3UYHBIX BUJIOB JACSITEIBHOCTH;

— (opmupoBanue oOmeld (QyHKIIMOHATIBHOW W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUW OOBACHATHP U OICHUBATH SIBIICHUSA
OKPY’KaIOIIEr0 MHpA, UCHOJIb3Yysl 3HAHUS W ONbBIT, MOJyYEHHBIC NMPU U3YUYECHUU
XUMUH, TPUMEHSTh UX TIPH PEIICHUH MTPOOJIEM B ITOBCETHEBHON KU3HU U TPYAOBOU
NEeSTENHHOCTH;

— ¢opMmHupoBaHHEe y OOy4YalOMIMXCA T'yMaHUCTHYECKUX OTHOIICHUIH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUN MJi BBIPAOOTKH HKOJIOTHYECKU
1eaecoo0pa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACSATEIBHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOGHHMS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY TpO(MHIIS M HAMPaBICHHOCTH JaIbHEHIIIETO
oOyueHus.

OO1ee 9ncio 4acoB, OTBEIEHHBIX IS M3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus, coctabiser 136 gacoB: B 8 kimacce — 68 gacoB (2 yaca B
HeJelo), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COAEPKXAHME OBYUYEHUSA

8 KIIACC

IlepBoHaYa/IbLHbIE XUMUYECKUE TOHATHUS

[Ipeamer xumun. Posib XUMUK B KUA3HU YE€JIOBEKA. XUMUS B CUCTEME HayK.
Tena um BemiecTBa. PU3HWUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemlecTB. [loHsAiTHE 0 MeTOax MO3HAHUSI B XMMHUU. YHCThIE BEUIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CllokKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas popmyia. BaneHTHOCTh aTOMOB XUMHYECKHUX JI€MEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemlecTB. OTHOcHUTENbHAsE aToMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEUHEHHH.

KommuecTBo BemiectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

Pu3nuecKue U XMMHUUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHHs] MacChl BEIECTB. XMMHUYECKHe ypaBHeHusa. Knaccudbuxanus
XUMUYECKUX pPEeaKIui (COeTMHEHNs, Pa3I0KEHUs, 3aMEIICHMs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboOThl B TaOOpaTOpuu M
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MYeCKX CBOWCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HaOJI0JACHUE
dbuznyeckux (IJIaBJICHHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALUSI BOJbI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SIBJIICHUI, HAOIIOICHUE U
ONKMCAaHKWE MPU3HAKOB MPOTEKAHWS XMMHUUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKeHHE THAPOKCHIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xkene3a ¢ pactBopoM cos meau (1),
W3Y4YEHUE CIOCOOOB PAa3CIICHHUs] CMECEi: C TOMOIIBI0 MAarHuTa, (PrIbTpOBAHUE,
BbINIApUBAHUE, JUCTHILIIAIMSA, XpoMaTorpadusi, MpoBeeHUE OUYUCTKH TTOBApPEHHOU
CONM, HaONIOJEHWE W  ONUCAaHUWE  pe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTFOCTPUPYIOLIErO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(ILIapOCTEPKHEBBIX).

BaxHeilune npeacTaBUTE I HEOPraHMYECKUX BellecTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimoposn — 3jeMEHT U mpocToe
BelecTBO. HaxokneHue kucimopoma B mpupoie, (U3MUECKHE U XUMHUYECKHE
cBoictBa (peakinuu ropeHus). Oxcuapl. Ilpumenenuwe kuciopoga. CrocoObl
MOJIyYCHUs] KHUCIIOpoJa B JA0OpaToOpud U MOPOMBIIUIEHHOCTH. Kpyrosopor
KHcIopoza B mpupoae. O30H — aToTpornHas MOAU(PUKAIIHS KUCIOPO/Ia.



TennoBoir 3p(}EeKT XMMHUYECKOW peakUuuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUe
BO3/lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u poctoe BeuecTBo. Haxoxaenue Bogopoaa B Npupoze,
dbu3nYecKre 1 XUMUYECKHE CBONCTBA, MPUMEHEHHE, CITOCOObI momydeHus. Kuciaorsl
Y COJIH.

Mosnsipabiii 00BEM ra3oB. Pacy€Thl M0 XUMHUUYECKUM YPaBHEHUSIM.

du3nyeckue CBOMCTBA BOAbl. Boma kak pacTtBopuTenb. PacTBOphI.
HacpllieHHbIE M HEHACBIIEHHBIE PAacTBOpPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1075 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAaHUS.
Ponb pacTBOpOB B mpHpOJi€ U B KU3HU 4YelioBeKa. KpyroBopoT BOAbI B MPUPOJIE.
3arps3HeHue NpUPOAHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus Heopranumdeckux coenuHeHuil. Oxcuabl. Kiaccuduxanuys
OKCUJOB:  cosieoOpasyroniue  (OCHOBHBbIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HecosneoOpaszyronme. Homenknatypa oxcuaoB. DuU3WYECKHME U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Krmaccudukanmst ocHOBaHM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHknatypa ocHoBaHuil. PU3NYECKHE M XHMHYECKHUE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kuciotT. duszndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psn aktuBHoctm metaimnoB H. H. bekerosa.
[lonydenue KUCIIOT.

Conu. HomeHnknarypa coiseil. @U3NYECKHE U XMMHYECKUE CBOWCTBA COJICH.
[Tosyuenue conen.

['eHeTnueckas CBS3b MEXKY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHUIM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEJECIICHUE COEPKaHUsl KUCIOPOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE€ M M3y4YEHHE CBONCTB KHUCJIOPOJa, HaOII0JeHUE
B3aUMOJICMCTBUS BEIIECTB C KHUCIOPOAOM M YCJIOBUA BO3HUKHOBEHUS W
MpeKpalleHus ropeHus (oxkapa), 03HaKOMJIEHHE C 00pa31aMy OKCUJIOB M OITUCAHUE
WX CBOMCTB, IMOJy4YeHHE, cOOMpaHHWE, paClO3HaBaHHE M U3YYEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ieicTBue Boaopoaa ¢ okcuaom meau (1) (BozmoxuHo
WCIOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOEHUE 00Pa3II0B BEIIECTB KOJIMUYESCTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pAcTBOPEHHUS BEIIECTB C PAa3IUYHON
pacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MACCOBOM JI0JEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHE BOJBI C MeETajllaMH (HATpUEM H
KaJIbllieM) (BO3MOYKHO UCIIOJIb30BAaHUE BHUJEOMATEpUANIOB), HCCIEAOBAHUE
00pa3110B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIO/IEHNE U3BMEHEHUS
OKpAaCK{ MHJIMKATOPOB B PACTBOPaxX KUCIIOT U IIEJIOYEH, N3yUEHNE B3aUMOACHCTBUSA



okcunia meau () ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT ¢ METaUlaMH, peakiui
HEUTpAIN3ALMHU, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOIO
MeTajljla JPYyTrUuM U3 pacTBOPA COJIM, PEIICHUE HKCIEPUMEHTAIIBHBIX 3a1a4 10 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTMHEHUI.

Iepuoanueckuit 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX
iemeHToB JI. W. MenpgesneeBa. Ctpoenne aroMoB. XHMHYECKAasi CBAA3b.
OKuCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUu

[lepBbie TOMBITKM KIAcCU(DHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTne o
IPYIIAaxX CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE M UIEJIOYHO3EMEIBHBIE METAJUIbL,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yoT aM(OTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3akoH. [lepuognueckas cucteMa XMMHYECKHUX 3JIEMEHTOB [1.
U. Menneneena. Kopotkonepuonas u qiuuHHonepuoaHas popmel [lepuoanueckoit
cucteMbl xumudeckux syemeHToB J[. M. MennaeneeBa. Ilepronbl W TpyImIibl.
DU3NYECKUN CMBICH OPSAKOBOTO HOMEPA, HOMEPOB MEPUOJAA U TPYIIIIHI JIIEMEHTA.

Crpoenne atomoB. CocTaB aToMHBIX siaep. M3oTomnbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000J04€K aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuognueckoir cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 ero nosoxeHur B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJNyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYNIIaM U IEPUOAM.

3nauenue [lepuoaunueckoro 3axkoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUsA Hayku W mnpaktuku. [[. WM. MenneneeB — yuy€Hbli U
IpaKIaHNH.

Xumuyeckass cBs3b. KoBasieHTHast (MOJIApHAsT YW HEMOJISIPHAs) CBS3b.
DNEKTPOOTPUIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipornecchl OKucIEHUs U BOCCTaHOBJIEHU. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3yyeHue oO0pa3LoB BELIECTB METAUIOB U HEMETAUIOB, B3aUMOJEHCTBUE
TUJPOKCUAA LHMHKA C pPACTBOPAMHM KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMI
(ropenue, peakinu pa3ioKeHUs, COCTUHEHUSA).

Meoscnpedmemmnule céasu

Peanuzanusa MeXNpeaIMETHBIX CBA3€M NpPU M3YYCHHUM XUMHUM B 8 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 WCIOJIb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.



OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBIM (pakT, rumoresa, Teopusl,
3aKOH, aHallu3, CHHTE3, Kiaccudukamus, TMEePUOJUIHOCTh, HAOIIOIEHNUE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: Matepus, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, NOH, HYKJIUJI, U30TOIIBI,
pPaIuOaKTUBHOCTb, MOJEKYJIa, AJICKTPUUYECKUIN 3apsjl, BEIIECTBO, TEI0, O00BEM,
arperaTHO€ COCTOSIHME BENIeCTBa, ra3, (u3nuecKkue BEIUYUHbI, E€IUHUIIbI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, MOJIE3HbBIE
VCKOIIa€MbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHYECKAs peaKUMs

[Iepunonnueckunt 3akoH. Ilepronnueckas cucteMa XMUMHYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMCTB
XMMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KAIHS, KAJIBIUA U UX COCAUHECHU I
B COOTBETCTBMU C IIOJIOKEHHEM »JJIEMEHTOB B llepuomnueckoin cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U
BHU/1a XUMHUUYECKOU CBS3U.

Knaccudukanys u HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEWIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIACCAaM HEOPraHUYECKHUX
COCIUHEHUM, TEHETUYECKAs CBSI3b HEOPraHUUECKUX BELIECTB.

Knaccudukanus XuMUYeCKUX peakluii Mo pa3aIuyHbIM MpU3HaKaM (110 YUCITy
M COCTaBy YYacTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIIOBOMY 3(deKkTy, Mo
W3MEHEHUIO CTENEHEW OKHUCIICHUSI XUMUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYacCTHUIO KaTaau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINHU, TEPMOXUMHUUYECKHE
YpaBHEHUS.

[loHsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. [loHsTHe 006 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOTeHHBIX M IeTePOTCHHBIX
peakuusx. [lonsatue o karanuse. [loHsATHE O XMMUYECKOM paBHOBeCUU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU M IOJOKEHUE XHUMHUYECKOIO

paBHOBECHSI.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE ~ pPEaKLUM,  DJIEKTPOHHBIM  OasiaHC
OKHCIIUTENbHO-BOCCTAHOBUTENIBHON ~ PEaKIHH. CocraBieHue  ypaBHEHUH

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIWid C  HUCIOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.



Teopus ANEKTPONUTHIECKON TUCCOUHUALMU. DIIEKTPOJIUTHI U HEXJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHHW3M JAMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xuMHueckoil cBsi3u. CreneHs nucconuranuy. CUIbHBIE U Cl1a0ble JIEKTPOJIUTHL.

Peakunu noHHOro oOMeHa. Y cioBus NpOTEKaHUs peakuil HOHHOrO 0OMeHa,
IOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHUs peakiui. CBOWCTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHNUN 00 AIEKTPOIUTHUECKON TUCCOLUALUY.
KauectBeHHbIE peakiiuu Ha HOHBI. [IoHsATHE O THIpOIM3E Cconel.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEIIECTB — METAUIOB U HEMETauIoB (rpadura M aiamasza), CJI0KHBIX BEILECTB
(XJ0puaa HaTpus), UCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKON PEAKIIUU OT
BO3JICHCTBHUS  Pa3MYHBIX  (PAKTOPOB, HCCIEOBAHUE  DIIEKTPOIPOBOJIHOCTHU
PacTBOPOB BEUIECTB, IpoLiecca AUCCOLUAIIMY KUCIIOT, IeJIouel U cosieil (BO3MOKHO
UCIIOJIb30BAaHUE BUIEO MATEPUAJIIOB), IPOBEJEHHUE OIBITOB, HILTIOCTPUPYIOLINX
OPU3HAKM TMPOTEKAHMsI peakluil HWOHHOro obOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHUE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIMTEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIMil (FOpEeHue, peakluu pas3iIokKeHUs,
COCMHEHMSI), pAcllO3HaBAHWE  HEOPraHMYECKMX  BELIECTB C  IIOMOIIbBIO
KAUECTBEHHBIX PEAKIMil HAa HOHBI, PEIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanibl U MX coeIMTHEHUA

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3HUECKHe CBOICTBA MPOCTHIX
BEILIECTB — TAJION€HOB. XMMUUYECKUE CBOMCTBA HA ITPUMEpPE XJIopa (B3aUMOJIEHCTBUE
C MeTaJUlaMM, HEMeTaulaMu, Iuenoudamu). Xisopoonopoa. ComsHas KHUCIOTa,
XUMUYECKHE CBOMCTBA, MOJydyeHHe, npuMmeHeHue. [lelictBue xyopa u
XJIOPOBOJIOPOJa HA OPraHU3M YeJIOBeKa. BaxkHeilre XJI0puabl U UX HaX0XK/ICHHE B
IPUPOJE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTeleHU okucieHus. CTpoeHue u (pu3MyecKkue CBOICTBA
IPOCTBIX BEUIECTB — KUCIOPOAA U Ccepbl. AJNIOTPOIHbIE MOAU(DUKAILIMU KUCIOPO1a
U cepbl. Xumudeckue cpoiicTBa cepbl. CepoBOIOpOJ, CTPOCHUE, (PUBHUYECKHE U
XUMUYeCKre cBOMCTBAa. OKCHIIBI CEpbl KaK MPEICTAaBUTEIN KUCIOTHBIX OKCHJIOB.
CepHnast kucnoTta, U3nYecKre U XuMUYeCKue CBOMCTBA (001I1e KaK MPeACTaBUTENS
KJjlacca KHUCIOT M cnenuduueckue). XMMHUECKHE PEaKlMY, JieXkKallue B OCHOBE
IPOMBIIUIEHHOTO CcHoco0a MOdy4YeHus CepHOW KuciaoTel. [IpuMeHeHue cepHOU
kucaoTel. CoOJaM CepHOM KHUCIOTHI, KadeCTBEHHas peakuus Ha CyJIb(haT-uoH.
Haxoxnenue cepbl m €€ COCAMHEHUNW B MNpUpPoJaE. XUMHUYECKOE 3arpsi3HCHUE
OKpY’KaloIllel Cpelbl COCAUHEHMSIMH Cepbl (KUCIOTHBIE 0K, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAICHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
busnyueckre 1 XuMHUecKre cBoicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nueckre 1 XUMUYECKHUE CBOMCTBA, MOJydeHue U npuMeHeHue. Conu aMMOHus,
ux (pU3MUYecKue U XUMUYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCIIOTa, €€ TOJMydeHHe, (QU3NMYECKUE U XHUMHUYCCKUE
cBoMcTBa (0OIME KaK TMPEJICTaBUTENSl Kiacca KHUCIOT W cruenuduyueckue).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHSI B KAUECTBE MUHEPAIbHBIX Y00PEHUH.
XHUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeabl COEIUHEHUSIMH a30Ta (KUCIOTHBIE
JOKIM, 3arpsA3HEHUE BO3AyXa, MOYBBI U BOAoEMOB). docdop, amioTpomHbIe
Moaudukauuu docdopa, uznyueckne U xumuieckue cpoiictea. Oxeun gocdopa
(V) u dochopHas kuciora, QU3NICCKUE U XUMHUYCCKHUE CBOKMCTBa, IMOJydYCHUE.
Hcnonb3oBanue (hochaTroB B KauecTBe MUHEPATBHBIX YI00PEHUH.

O6mas xapaktepuctuka 3nemMeHToB |VA-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIICHUS. Y TJIEPO/I, ATTIOTPOITHbIE MOIU(PUKAIUH,
pacnpocTpaHeHue B Tpupoje, pu3ndeckne U XMMUIECKUe CBOMCTBA. ACOpPOITHSI.
KpyroBopor yrinepona B mnpupoae. Oxcuapl yriepona, ux (U3HYECKUE U
XUMUYECKUE CBOMCTBA, JEHCTBME HA JKUBBIE OPraHU3Mbl, [OJyYCHUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
rurnoTe3a TI00anbHOrO MOTEIUICHUS KIMMara, MapHUKOBBIM 3¢ dexT. YronbHas
KHCJIOTa U €€ coNiu, UX (Pu3nueckue U XUMHUYECKHE CBOMCTBA, MOJIydye€HUE U
npuMenenue. KauecTBeHHass peakuusi Ha kapOoHaT-uoHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO351CTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX
yriiepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJI, TJIMIIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbIE HMCTOYHWKK YTIIEBOJAOPOAOB (yrojib, NPHUPOAHBIA Ta3, HEDTH),
OPOAYKThl WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUpax, OeNKax, yriieBojax — U ux
poi B OKM3HM 4eJioBeKa. MarepuaibHO€ €IMHCTBO OpPraHUYeCKUuX W
HEOPTraHUYECKUX COCTUHEHUI.

Kpemnuii, ero ¢usumyeckue W XHUMHYECKUE CBONCTBa, TOJIyYEHUE U
npumeHenue. CoennHeHus KpeMHUs B mpupoje. Oomue npenacTaBieHus 00 OKCHIe
kpemaus (IV) u xpemaueBor kucimoTe. CHIMKATHI, UX HCIOJIb30BaHKHE B OBITY, B
IPOMBIIIVICHHOCTU. BaxkHeHIe cTpouTeNbHbIE MaTepualibl: KEpaMHKa, CTEKIIO,
EeMEHT, OeToH, xkene300eToH. I[lpobGiembl 06€30mMacHOrO0  MCIOIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumenm:

U3y4yeHue 0Opa3I[OB HEOPraHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB



UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOMCTBA
rajoreHOB M HUX COEIMHEHHUI (BO3MOXXHO UCIIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHHUI0B), 03HAKOMJICHHE C 00pa3IiaMu
ceppl U €€ COeAUHEHUSMU (BO3MOXXHO MCIOJB30BaHUE BHJIEOMATEPHAIIOB),
Ha0JII0/IeHHEe TIpoliecca 00YTIIMBaHUS caxapa Moj JeMCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCIJIOThI, U3yYEHUE XUMHUECKUX CBOMCTB pa30aBIE€HHON CEPHON KUCIIOTHI,
MPOBEJICHNE KaUeCTBEHHON peaKIUK Ha CyJib(aT-uoH U HAOII0JICHHE MpU3HaKa eé
MPOTEKaHMs, O3HAKOMJIEHHE C (DM3UYECKMMHU CBOWCTBaAMHU a30Ta, ¢ocdhopa u ux
COEIMHEHUN (BO3MOXKHO MCIIOJIb30BAaHUE BUIECOMATEPUAIIOB), 00pa3iaMu a30THBIX
u dochopHbIX yaoOpeHui, NmogydeHue, cooupanue, paclio3HaBaHUE U W3yuYEHUE
CBOWCTB aMMMaKa, IMPOBEJACHUE KAYECTBEHHBIX PEAKIMN HAa HOH aMMOHUS U
dochart-uoH W wU3yUYEeHHWE TPU3HAKOB WX TNPOTEKAHHS, B3aUMOJICUCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTBHl C MEIbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HU3YYEHHE MOJEeNeH KpPUCTAUIMUECKUX pEeHIETOK anamasa,
rpaduta, dyiepeHa, O3HAKOMIICHHE C MPOIECCOM aJICOpPOIMU PaCcTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJyYEHHUE,
coOupaHue, pacro3HaBaHWE W M3YYEHUE CBOWCTB YTJIEKMCIIOTO Ta3a, MPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3yYEHHUE MPU3HAKOB HX
MPOTEKAaHMs, O3HAKOMJIEHWE C MPOAYKUMEH CUIMKATHOW MPOMBIILIEHHOCTH,
pEeLIEHUE SKCIEPUMEHTANBHBIX 3a7ad MO TeMme «BakHelline HeMeTallulbl U X
COEIUHECHUSD.

MeTaJLibl 1 MX COeITMHEHUS

OO01mast XxapakTepUCTUKAa XUMHUYECKUX PJIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepumomuueckor cucreme xumuuyeckux snemeHtoB [ .
MenpeneeBa u crpoeHus atoMoB. CTpoeHue MeTtaiuioB. MeTtamnyeckas CBS3b U
METAJUTMYECKAsT ~ KpUCTA/NIMUeCKass  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HanpsHKeHUH MeTauoB. OU3NYEcKre U XUMUYECKHUE CBOMCTBa MeTaiioB. O01mue
CHocoObl TONIydeHUs: MeTayioB. [loHATHE O KOpPPO3UU METAIIOB, OCHOBHBIE
CHOCOOBI 3aLTUTHI MX OT KOppo3uu. CIuiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[Ilenounsie MeTamabl: nonoxeHue B llepuoamyeckoil cucteMe XUMHYECKUX
anemeHToB . . MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
duznyeckre ¥ XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U
TUAPOKCUABl HAaTpusi W Kauus. lIpuMeHeHHe IIEeNOYHbIX METAIOB M HX
COCJIMHEHUMN.

[Ilenoyno3emenbHblE METAJUIBI MArHUM W KaJdbUHUM: TOJOXKEHUE B
[Tepuoanueckoit cucreMe xumuueckux 3siemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HAXOXJEHUE B Ipupojie. PU3NUECKNE U XUMUYECKHE CBOWCTBA MarHusi U



KaJibIusl. BaxkHeiime coeiuHeHust Kanblus (OKCU/, TUIPOKCU]T, cOJn). ZKECTKOCTD
BOJIBI 1 CITIOCOOBI €€ yCTpaHEeHUSI.

AutoMuHUN: TioioxkeHue B [leproinueckoi cUCTEME XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaXOXAcHWE B mnpupojge. Dusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHIA U TUIPOKCH]IA
ATIOMUHHS.

Kenezo: nonoxenue B [lepnoanueckoi cucreme XuMHUECKUX 3JE€MEHTOB /1.
. MenneneeBa, CTpOEHHE aToOMa, HAXOXKJIEHUE B npupoae. Pu3MyecKue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI M coin xkene3a (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHWE C oOpa3llaMy METAIOB W CIUIABOB, WX (PU3NYECKUMH
CBOICTBAMH, W3yUYE€HHE  PE3yJbTAaTOB KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSA OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIOJIL30BaHUE BHJICOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAHHE  BHUJIEOMATEPUANIOB), IPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKI[Mi HA MOHBI: MarHus, KaJIbIKs, aTIOMUHUS, IMHKa, sxkese3a (1)
u xenesa (), menu (Il), HaGmromeHNe W ommcaHWEe IMPOIECCOB OKpAIIMBAHUS
IJJaMEHH MWOHAMU HATpusl, Kalus W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCClIeI0BaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHUA ATTFOMUHUS U
TUIPOKCHUAA [IMHKA, PEUICHUE HKCIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHeunime
METAJIJIbl K KX COETUHECHUS.

XHMUA ¥ OKPYKAOLIAs cpeaa

BemecrBa u marepuansl B IOBCEIHEBHOW JKU3HM 4eJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoiipb npu
XUMUYECKUX 0KOTrax U OTPaBICHHUSIX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYyX awuled cpeabl (MpeaesibHas AOMyCTUMAas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Poias Xxumuu B perieHnn 3KoJI0rM4ecKux
npooseMm.

Xumuueckuii IKcnepumenm:

nu3ydeHue oO0pasioB MaTepuanoB (CTEKJIO, CIUIAaBBI METAJUIOB, MOJMMEPHBIE
MaTepualbl).

Meoscnpedmemmnule céasu

Peanuzanusa MeXNpeaIMETHBIX CBA3€M NpU M3YYCHUM XUMHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSATHS: HAy4YHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpWs, aHalu3, CHHTE3, KiIacCupUKaIKsa, TMePUOJUIHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeNb, SBJICHHUE, ITAPHUKOBBIN
ek, TeXHOIOTHS, MaTePUAIIbI.

dwu3nka: MaTepus, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHI, U30TOIIHI,
pPalOaKTUBHOCTb, MOJICKYJIa, ANEKTPUICCKUI 3apsi, MIPOBOTHUKH,
NOJYNPOBOIHUKH, JUDICKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHHE BEILECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KpUCTAITNYECKast
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE31b1, COTHIIE.

buonorus: ¢dortocuHTe3, nbIXaHWe, OMocdepa, PKOCUCTEMA, MHUHEPATLHBIC
yAOOpEHMS, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPO/IbI, MOJIE3HbBIE
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOTrPaMMbl OCHOBHOTO OOLIEro
o0Opa3oBaHus JOCTHUralTCs B XoJe OOy4YeHHMs XUMHUU B €JAMHCTBE YYEOHOW U
BOCIIUTATEJIbHOM JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMH POCCUUCKUMU
COLIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATBIMH B
oOuIecTBE MpaBUJlaMd M HOpPMaMHU TMOBEJIEHHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3AIINN 00yYarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaTbl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarOLIUXCS
PYKOBOJACTBOBATbCS CHUCTEMOW IIO3WTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacIIMpPEHUE OIbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOT0 BOCTIMTAHNS:

LEHHOCTHOTO OTHOILIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY
M HAay4YHOMY HAcCJIeUI0, MOHMMAHMS 3HAYEHUS XUMUYECKOM HAyKh B JKH3HU
COBPEMEHHOTr'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HHGOpMAIIHEH O
NEPENOBBIX JOCTUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) TPa’KIaHCKOT0 BOCTIMTAHMA:

IPEACTABICHUS. O COLMAIBHBIX HOPMax M IMPaBHIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4EOHOUCCIEA0BATENbCKOM, TBOPUECKOH U IPYTUX BUAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOW JCSATEIBLHOCTH TPU BBITIOJTHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 33]a4, BBIIOJIHEHUH XHMHUYECKHX SKCIEPUMEHTOB,
CO3/IaHUU Y4E€OHBIX TPOEKTOB, CTPEMJICHHS K B3AUMOIIOHUMAHUIO U B3aUMOIIOMOIIU
B MPOIIECCE ITON yueOHOM AesTENbHOCTU, TOTOBHOCTU OLIEHUBAThH CBOE MOBEJICHUE
U TOCTYIIKM CBOMX TOBApHILEW C MO3UMUMK HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIECTBUNA MOCTYKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33pPEHYECKNE TPEICTABICHNS O BEIIECTBE M XMMHUYECKOW DPEAKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM M COCTaBIISIOLIUE
OCHOBY /11 TOHUMAaHUsl CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHs MPUPOJBI, B3aHUMOCBS3AX YEJIOBEKAa C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TIOZHAHUH 3TUX 3aKOHOMEPHOCTEMN;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU I10
XUMHUHU, HEOOXOIUMBIE il OOBSACHEHHS HaOII0aeMbIX MPOIECCOB U SIBJICHUM,
N03HABATENbHON, MH()DOPMAMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEpPaTypod, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBAMHU HHQPOPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEHHI0O M TI03HAHMIO, JIO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM M  HCCIIEIOBATEIbCKON
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaTbHEHIIIEM;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE LIEHHOCTH JHW3HU, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 »WU3HHU, OCO3HAHWE MOCIEJICTBUNA U
HETPUATHE BPEIHBIX MPUBBIUEK (YHOTpeOIEHUS aIKOIoJisi, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH COONIOJICHUS] MpaBui OE30MaCHOCTH TMpU  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOU KU3HU;

5) TpyA0BOT0 BOCIIUTAHUS:

HWHTEpEeC K MPAKTUUECKOMY M3YUYEHHUIO TTpodecCuii U Tpyaa pa3IudHOro poja,
YBA)XEHHUE K TPYJLy U pe3ybTaTaMm TPYIOBOU JIEITEILHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUST  TPEIMETHBIX 3HAaHWH 1O  XWMHH, OCO3HAaHHBIA  BBIOOP
WHMBUAYAJIBHOU TPACKTOPHUHU IPOJIOHKEHUS 00pa30BaHUs ¢ yIETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIICCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIeHON nMpodecCHoHaNBHON IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHH,
TOTOBHOCTH QIalITUPOBATLCA B MPO(ecCHoHaIbLHOM Cpejie;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHONICHHE K TPUPOE KaK HCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYyUIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpa3a JKM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3UYECKOMY U TCUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJACHUS
npaBuiI 0€30MMaCHOTO MOBEJCHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUsX,
YIPOKAIOIIKNX 3/I0POBBIO U KU3HU JIFOIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, TMOJydaeMble MPU U3YUYCHHH XUMUH, IS
pEelIEHNs 3a/1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEION, JIUIS MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYyphbl, OCO3HAHHUS TJIOOAJIBHOTO  Xapakrepa
HKOJIOTUUECKUX TMPOOJEM M MyTed WX PEelICHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBATHCSA UM B IO3HABATEIIBHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe wMeranpenMETHBIX pe3yJbTATOB BBIACIAIOT 3HAYUMBIE A
dbopMHEpOBaHUS MUPOBO33pEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
rumnore3a, (axkt, cucTemMa, MPOIECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpEeAMETax W IO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX MPeaAMETOB (GOPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOU



HAay4YHOUW KapTHUHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE JeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJSITUBHBIC), KOTOphIE 00ecTeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO ydeOHOMU
JIEATSIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

YMEHUS HCMOJIb30BATh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS MPU OCBOCHHUU
3HAHUM: PACKPBIBATh CMBICI XMMHYECKUX TMOHATHU (BBIACIATh UX XapaKTEPHBIC
MPU3HAKW, YCTAHABJIMBATh B3aWMOCBSI3b C JAPYTMMHU IOHSTHUSMH), HCIOIb30BATh
MOHATHUS JJIs1 OOBSICHEHUS OTJIETbHBIX (PAKTOB U SIBJICHHUH, BBIOUPATh OCHOBAHUSI U
KpUTEpUH JUISl KJIAcCU(PUKAIIMU XUMHUYECKHX BEIECTB M XUMHUUYECKUX PEaKIUi,
yCTaHABIMBATh MPUIMHHO-CIICJCTBEHHBIEC CBS3U MEXIYy OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, AEAyKTUBHbBIC, TI0 aHAJIOTUH),
JIeJaTh BBIBOJBI U 3aKIOUYCHUS;

YMEHHE TPUMEHSITH B TIpOIleCCe IMO3HAHUS TOHATUSA (TIpEeIMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMBIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XMMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HaK (CHUMBOJ DJIEeMEHTa), XUMH4YecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PElIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECCTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISIBJISATh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U U
MIPOTHUBOPEUMS B U3yUAEMbIX MPOLIECCAX U SBJICHUSIX.

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUA.

YMEHHUE HCIOJIb30BATh IOCTABICHHBIE BOMPOCHI B KAa4€CTBE HMHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAUSCTBE OCHOBHI /TSI ()OPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUH;

NMPUOOPETEHUE OIbITa 110 IUTAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTar, GOopMyJIUpOBaTh 000OIIECHUS U
BBIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIECIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AaHAIM3UPOBATh W HHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUJIOB U (OPM TIpEACTaBICHUS, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIPaBOYHbIC
nocobus, pecypchl MHTepHeTa), KPUTHUUECKH OIICHHWBATh IIPOTHBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE MPUMEHATh Pa3Iu4Hble METOAbl U 3alpOChl MPU MOUCKE U OTOOpe
uH(OpPMAIIMU U COOTBETCTBYIONIMX JaHHBIX, HEOOXOIWUMBIX JJisi BBIMOJTHEHUS
y4eOHBIX W MO3HABATEIbHBIX 3a7[a4 OMPEIEIEHHOTO THUIIA, TPUOOPETEHUE OMBITA B
00JaCT  MCMOJB30BaHUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O MUCIOJb30BAHUS PA3IMYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMAIBHYIO (hOpMY MpeacTaBiIeHUs HHDOPMALIUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJaull HECIO0XXHBIMH CXEMaMH, JAuarpaMMaMu,
npyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY,

YMEHHE HCIOJIb30BaTh M AaHAJIU3UPOBAaTh B Ipouecce Yy4deOHOH u
UCCJIeIOBATENbCKON JEATENHHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOPTA HAa COCTOSHHE OKpY KaroLEed NpUpOJTHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBHUSA:

yMEHHUS 33]1aBaTh BOIPOCHI (B X0JI€ 1Uaora 1 (Uiu) JUCKYCCUU) IO CYIIECTBY
oOcyxnaeMol Tembl, (OPMyIUPOBaTH CBOU MPEIJTOXKEHUS OTHOCUTEIHLHO
BBIIIOJIHEHUS MTPEJIOKEHHOM 3a1a4u;

YMEHHSI  MPEACTABIATh  IMOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIbHOMN
NESATEIbHOCTY B YCTHBIX W TNHCBMEHHBIX TEKCTax; JieJaTh MPE3CHTAINIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOTO OIbITa,
1abopaTopHOIl pabOTHI IO MUCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU4EOHOTO MTPOEKTA);

yMEHUs y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIKUX NPoOJeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, OINpEeAeNeHHe KpPUTEPUEB IO OLEHKE KadyecTBa
BBIIIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbBIE YHHBepCcaJbHbIe Y4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSATENbHO ONPENeNsITh WENH JAEITeNbHOCTH, TUIaHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIHUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATENbHOCTh, BBIOUPAaTh Hanbosee 3(pPeKTUBHBIE CIIOCOOBI pelieHns y4eOHbIX U
MO3HABATENBbHBIX 337a4, CaMOCTOSITEIbHO COCTABIATh WJIM KOPPEKTUPOBAThH
MPEIJIOKEHHBIM QITOPUTM  JEUCTBUWM NPU BBINOJHEHUU 33JaHUN C YUYETOM
MOJIYYCHHUS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBIICHHOW LU, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUU 3aJaHUH.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTeIbHOrO
COJIEp)KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepaibHOM pabodeil mporpaMMoHu,
BBIICJIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIIOCOObI



JNEUCTBUM, BUAbl JEATEIBHOCTH IO TIOJYYEHUIO HOBOIO 3HAHUA, €ro
WHTEPIPETALNN, TPEOOPA30BAHUIO U MPUMEHECHHIO B PA3TUIHBIX YUCOHBIX U HOBBIX
CUTYyaIUsIX.

K xoHiy oOydeHus B 8 kjiacce rpeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHUH: aTOM, MOJICKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpPOSIHAS ¥ HEOJTHOPOJHAsI), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J0JIsl XUMUYECKOTO JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHHS, XHUMHYECKasl peakius, KiIacCH(pUKAIUs peaKIuid: peakiuu
COCIIMHEHMS, PEAKUHUU PA3J0KECHUA, PEAKUHU 3aMEUICHUSA, PEaKIHu
oOMeHa, 2K30- U HAOTEPMHUUECKHE PEaKIMH, TeIUIOBOM d(PpdeKT peakiuu,
SIpO aToMa, SJIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTallb, paAnyC aToMa,
XUMHUYECKasl CBA3b, MOJISIPHAS M HETMOJIAPHAs KOBAJICHTHAs CBSI3b, MOHHAS
CBSI3b, HWOH, KaTHOH, AaHWOH, PAacTBOpP, MaccoBas JOJIsI BEIIECTBa
(IpolieHTHAsI KOHIICHTpAIUsI) B PpacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKHX TOHSATHH U
MPUMEHSATH 3TU MTOHATHS MPU ONKMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JJIsI COCTaBJieHHs (popmMmyn
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIUN;

e OIpEIESATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENeHb  OKHUCJICHHMS  DJEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEIUHEHUH 10
dbopmynam, BHUJ XUMHUYECKOHW CBs3M (KOBAJIGHTHAs W WOHHAs) B
HEOPTraHWYECKUX COCIMHECHUSX;

e packpbiBaThb cmbica Ilepuognueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TNIEPUOJUUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHHUs B llepuomnueckor cucreme,
3aKOHOB COXPAHEHHUSI MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHa ABOraapo;

e OIKCBHIBATL W XapaKTepu3oBaTh TabmuuHyro dopmy Ilepuoamdeckoit
CUCTEMBl XHMMHWYECKUX OJJIEMEHTOB: pa3jiMyaTh IOHATUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)y, maneie U
OOJBIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuomuueckas cucTteMa XuMHYecKuX diemeHToB J[. U
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsia AApa, OOLIEE YNUCIIO AIEKTPOHOB U
pacrpeeseHue UX Mo 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIY WM COCTABY YYAaCTBYIOUIUX B PEAKIMU
BEILECTB, N0 TEIIOBOMY 3 PekTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE TPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHHU COOTBETCTBYIOIIMX XUMUYECKAX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMUYECKUX MPEBpallleHU B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »dJeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOU peaKkInu;

MIPUMEHSITH OCHOBHBIE ONEPAIIHU MBICIIUTEIIBHOU JIEATEIIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOOOIICHWE, CHCTeMaTH3aIuio, Kilaccu(uKamuio,
BBISIBJICHUE TPUYMHHO-CJIEJACTBEHHBIX CBA3EH — JJIsi WM3Y4Y€HHUs CBOWCTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAy4YHbIE METOMAbI
NO3HAHUSA — HAOJIOJIEHHe, W3MEpPEHUEe, MOJECIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

CJIeI0BaTh MPaBUJIaM MOJIb30BaHUs XUMUYECKOM MOCYI01 U Ta00paTOPHBIM
o0opyIoBaHUEM, a TaKXKe ImpaBuiIaM oOOpalleHHus C BEIIeCTBAaMU B
COOTBETCTBHUM C MHCTPYKIHMSMU IO BBINOJHEHUIO JIaDOpaTOPHBIX
XUMUYECKHUX OMBITOB I10 MOJYYEHUIO U COOUPAHUIO Ira3000pa3HbIX BEIIECTB
(BomopoJa M KHCIOPOJA), MPUTOTOBIEHUIO PACTBOPOB C OMPEIEIEHHOM
MacCOBOM J10JIEll pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATh U MPOBOIUTH
XUMHUYECKHE JKCIEPUMEHTHI MO0 PACIO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO MHAUKATOPOB (JIAKMYC, (heHONPTAICHH, METUIOPAHK

U ApyTHE).

K xoH1y o0ydeHus B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITNXCS YMEHUIN:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHSATHUH: XHMHYECKUI
AJEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, IPOCTOE BEILIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas PEaKlUs, XUMUYECKasi CBA3b, TEIIOBOU dPQeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HEAJNEKTPOJIUTHL, JJIEKTPOJIUTHYECKAs OUCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, Karaqu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBbIE pEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIIEHHE U BOCCTAHOBIICHHE, aJUIOTPOIIUS,
aM(pOTEepPHOCTb, XUMUYECKast CBS3b (KoBaJIeHTHas, MOHHAs,
MeTaJNInYeCcKas ), KpUCTaJUIMUecKas petéTka, KOppo3usi METaIIOB, CILJIaBhI,
CKOPOCTh XMMHUYECKOW peakiuu, MpeeabHO JOMyCTUMasi KOHIICHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUN U
MIPUMEHSTH 3TU MOHSATHUS MPU OMKUCAHUU BEILIECTB U UX MPEBPAILICHU;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBIICHHUS (HOPMYT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

OTPENENATh BaJIECHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJacCy CO€IMHEHU 1o (opmyiiaM, BUJ XHUMHUYECKOU
CB3M (KOBaJCHTHAs, WMOHHAsg, MeETauIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XxapakTep Cpelabl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEUIECTRA;

packpeiBath cmbica [lepuomumueckoro 3axkona /J[. M. Menneneesa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTepU30BaTh
tabnuunyto (opmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUA «TJaBHasg noarpynna (A-rpynmna)» U «modoyHas
noarpynma (b-rpynma)», mampie u  OOJbIIHE MEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPBIE UMEIOTCS B IEPUOAMUECKOMN TabIHUIIE, C YNCITOBBIMHU
XapaKTEepUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsii  Anapa, oOIlee 4YUCIO DSJIEKTPOHOB U paclpeiesieHue ux Mo
AIIEKTPOHHBIM CII0SIM), OOBSCHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COEIWHEHUN B Mpeaerax MallbIX NEpPUOAOB U
IJIABHBIX MOJArPYI C YYETOM CTPOEHUS UX ATOMOB;

KJIacCU(UIIMPOBATh XUMHUUECKHE DJIEMEHThI, HEOPraHUUECKHE BEIECTBA,
XUMUYECKUE peakiuu (M0 YKCIy U COCTaBy Y4YAaCTBYIOIIUX B PEaKIUu
BEILIECTB, MO TEIIOBOMY 3G (EeKTy, MO MU3MEHEHHUIO CTEMEHEW OKHUCICHUS
XUMUYECKUX 3JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME W crenuduueckrue XUMHUYECKHUE
CBOMCTBAa TIPOCTBIX M CJOKHBIX BEIIECTB, MOATBEPXKAAsl OIKMCAHUE
MpUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUK;

COCTaBJSAITb YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
HIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKINA HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3THMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;
MIPOTHO3WPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPANIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo Gopmylie COoeauHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO
XUMHAYECKON PEAKLINH;

coOII01aTh TIPaBUIIA MOJIB30BAHUS XUMUYECKON TIOCYI0N U 1a00paTOPHBIM
o0opynoBaHuEM, a TakKe TpaBuia OOpalleHuss C BEIIeCTBAaMU B
COOTBETCTBHUM C MHCTPYKIHMSMU IO BBINOJHEHHUIO JIaDOPaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yrieKucIoro ras3a);

MIPOBOJIUTH PEAKITUH, MTOATBEPKIAIOIINE KaUeCTBEHHBIN COCTAB PA3TUYHBIX
BEIIECTB: PACMO3HABATh OMNBITHBIM MyTEM XJOPUI-, OpOMHI-, UOIUMI-,
kapOonat-, docdar-, cunukar-, cynbdar-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUME B BOJHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MPUMEHSATH OCHOBHBIC OTIEPAIIUU MBICIIUTEIILHOMN NEeITETbHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, 0000ICHNEe, CHCTEMATH3alINIO, BBISIBIICHHE PUYNHHO-
CJIEJICTBEHHBIX CBSI3€M — JJIi U3yYEHHs] CBOMCTB BEUIECTB U XMMHYECKUX
peaKnmii, €CTECTBEHHO-HAYYHbIC METOABl TO3HAaHUS — HaOII0ICHHE,
U3MEpPEHHEe, MOACIIUPOBAHUE, IKCIIEPUMEHT (peaTbHbIA U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosmnuecTBo yacos
Ne HaumeHnoBaHue pa3iesioB u duekTpoHHbIe (LM pPOBbLIE)
KonTpoJsbHble IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI

Pasnea 1. IleppoHavyanbHble XUMHYECKHE NIOHATHS

Xumus — BaykHas 00J1acThb

C€CTCCTBO3HAHUA U

1.1 . 5 2 https://m.edsoo.ru/A3R9T4T6X
HpaKTI/ILIeCKOI/I ACATCIIBHOCTHU

YCcJIOBCKa
B
12 CIICCTBA 1 XIMHIHECKHC 15 1 https://m.eds00.ru/JOMOVEYSED
peaxknuu
Wroro no pazneny 20

Paznen 2. BaxHeiiime npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB

Boznyx. Kucnopon. Ilonstue

2.1 6 https://m.edsoo0.ru/Q5A8K5W8Y
00 okcumax
B LTI

2.2 OAOPOA. LIOTHTHE © 8 1 https://m.edsoo.ru/C4H8K6T8E
KHUCJIOTaX U COJIIX
Bopa. Pacteopsl. IlonsiTue

2.3 5 1 1 https://m.edso0.ru/F1X701B0Q
00 OCHOBAHUAX
OCHOBHBIE KJIaCCHI

2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/L3F4R7GOT

COEIMHEHUN

Hroro no pazneny 30



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

Paznen 3. Ilepnoanueckuii 3axkon u [lepuoguyeckasi cucrema xumndeckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMoOB.

Xumuueckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTE/IbHbIE PC€aKIUH

[Tepuoanueckuii 3aKOH U
[lepuoanueckas cuctema

3.1 XHMHYECKHX dJIeMeHTOB /I,
N. MenaeneeBa. CTpoeHue
aroma

XUMHYECKas CBA3b.
3.9 OKHUCITUTEIILHO-
' BOCCTAaHOBUTEJILHBIE

peakuuu
Uroro no pazpeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

15

68

https://m.edso00.ru/C911K8POM

https://m.edso0.ru/W8CO0T2E7K

https://m.edso0.ru/A3F7K3G1G



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KUIIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (LM (pPOBbHIE)
Kontpoasnsie IIpakTunueckue
n/n NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3nen 1. BemecTBo 1 XuMu4ecKHne peakun
[ToBT 0 7
1.1 OPEHHE 1 YILYOICHIE SHAHHH 5 1 https://m.eds00.ru/GIMSWOIST
OCHOBHBIX Pa3J/IeNIoB Kypca 8 Kiacca
OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX
1.2 ! P 4 https://m.eds00.ru/R3Z9QBGAG
peakiui
DNEKTPOTUTHYECKAS JUCCOITUAITHS.
1.3 P 8 HHat 8 1 1 https://m.edsoo.ru/D5R5V404A
XUMHUYECKUE PEaKIMH B PACTBOpPaxX
Hroro no pasneny 17
Pa3nea 2. HemeTaabl 1 HX cOeINHEHUS
OO6m1as XxapakTepuCTUKa XUMUUYECKUX
2.1 B P P 4 1 https://m.edsoo.ru/FOWINIF5V
aneMmeHToB VIIA-rpynmnsl. ["anorenst
OO1m1ast XapaKTePUCTHKA XUMHYECKIX
2.2 anemeHToB VIA-rpymnmsl. Cepa u eé 6 https://m.eds00.ru/S7TL7MIL7S
COETUHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKIX
2.3 anemeHToB VA-rpymisl. A3oT, pochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
WX COCJMHEHUS
OO6mras XxapakTepuCTUKa XUMUUECKUX
2.4 anemeHToB |VA-rpynmel. Yriuepon u 8 1 2 https://m.edsoo.ru/Q2W5H2K5Y
KPEMHUH B X COCAMHCHHUS
Htoro no pazaeny 25


https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Pa3gen 3. MeTaiibl M HX COCIUHEHUS

3.1 OO1me cBoiicTBa METAIIIOB 4 https://m.eds00.ru/C1C6H6T2M
3.2 Baxkneiime MeTajuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/I8G6J7R9U
Hroro mo pazneny 20
Pa3nes 4. Xumus n oKpy:Kapomas cpeia
B
4.1 CHICCTEA 1 MATCPHAIIDL B AHIHH 3 https://m.eds00.ru/Z3S8T10Q8K
YyeIroBeKa
Hroro no pasneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBHIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME


https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A




IHHOYPOYHOE INTAHUPOBAHHUE

8 KIIACC
Kosmn4yecTBo 4acoB
Ne Hdara yleKTpOHHbIE N (poBbHIE
Tema ypoka Kontpoasnbie IIpakTuyeckue
n/n Bcero H3y4eHusi o0pa3oBaTeJIbHBIC peCypChl
padoThI padoTsbI
IIpenqmer xumun. Ponb xumuu B
1 KHU3HU YenoBeka. Tena u 1 https://m.edso0.ru/J4C2V8M9V
BEIIECTBA
ITo € 0 MEeTOJax 03
2 FUITHE O MCTOMAX TOSHARMA B 1 https://m.edso00.ru/P108A5C6T
XUMHH
[IpakTnueckas padora Ne 1
«IIpaBuna paboTsl B
3 1ab0paTOpUN U MIPUEMBI 1 https://m.edso00.ru/O5G3EOD8Y
oOpaiiieHus ¢ 1abopaTOpHBIM
000pyI0BaHUEM)
q .
4 HCTRIC Betlecta 1 eMech . 1 https://m.edsoo.ru/X1A2E3M8R
CriocoObI pa3enieHust cMece
[IpaxTuyeckas padota Ne 2
«Paznenenue cmecent (Ha
5 Aenettite cmeceit (H . 1 https://m.edso0.ru/R6W6Z8F9X
MIpUMEPE OYUCTKH IMOBAPEHHOMN
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/J7R108H1L
XUMUYECKHUE IIEMEHTBI. 3HAKH
7 (CMMBOJIBI) XUMUYECKUX 1 https://m.edsoo.ru/W3U6Q6D7W
3JIEMEHTOB
[IpocTeie u cnoXHBIE BENIECTBA https://m.edsoo.ru/H2W7W8P3A
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/EODIL5N1IN



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N

10

11

12

13

3aK0H ITOCTOSHCTBA COCTaBa
BeIeCTB. XUMUYecKas opMyIa.
BanenTHOCTE aTOMOB
XAMUYECKHUX DJICMECHTOB
OrtHocuTeNnbHas aTOMHAs Macca.
OTHOCHUTENBHAS MOJICKYJIIpHAs
macca

MaccoBas qoist XUMHYECKOTO
dJIEMEHTA B COCIMHECHUH
KomuuectBo BemecTBa. Moib.
MousipHast macca

https://m.edsoo.ru/I3Y2G1R4C

https://m.edso0.ru/FON3S0A9I

https://m.edsoo.ru/J6A9W4P1J

https://m.edso00.ru/C2J5K415X

14

15

16

17

18

duznueckue U XUMUYECKUE
sIBJICHUs. XUMHUUYECKasl pEaKLIUs

[Ipu3Haku u ycinoBus
MPOTEKAHUSI XUMHUYECKUX
peakuui

3aKoH COXpaHEHHUsI MaCcChl
BEIIECTB. XUMUYECKUE
ypaBHEHUS

Brraucnenus KkoaumdecTBa, MacChl
BEIIECTBA [0 YPAaBHEHUSIM
XUMHUYECKUX PEAKIUN

Krnaccudukanus XuMHIecKux
peakiuii (coeuHeHus,
pasiioKeHus, 3aMeICHUS,
oOMeHa)

https://m.eds00.ru/S2R3H7N6C

https://m.edsoo.ru/Z3F4A8K60

https://m.edsoo.ru/P7V8A5Z3D

https://m.edsoo0.ru/\WW9S8Y 77227

https://m.edsoo.ru/KOP1L4R1W



https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W

19

20

21

22

23

24

M. B. JIoMOHOCOB — y4€HBIi-
sHIMKIIoNeaAuCcT. O000IeHne 1
CUCTEeMAaTU3aIHsI 3HAHHHA

Kontponbras pabora Nel mo
Teme «BemecTBa u XxuMudeckue
peaKImm»

Bo3nyx — cmecsk razos. Cocras
Bo3ayxa. Kuciopon — anemeHT
u mipocTtoe BemiectBo. O30H

duznyeckne 1 XUMHUECKHE
CBOICTBaA KHCIOpOa (peakuuu
okucieHus1, ropenue). [lonstue
00 oxcuaax

Crioco0bI TONTydeHust KUCIOPo1a
B Jaboparopuu u
IIPOMBIIIIEHHOCTH. [IprMeHeHnue
KHCIIOpO/Ia

TeroBoit 3¢ ekt XuMUIECKOo
peaxiyu, IOHSITHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- ¥ SHIOTEPMHUUECKIX
peaxmmsax

https://m.edsoo.ru/C2T2E6W6V

https://m.edsoo.ru/D6E9Q4E9H

https://m.edsoo.ru/M6A7YOW7S

https://m.eds00.ru/O0Q4H1U5T

https://m.edsoo.ru/F8Q2D2X3H

https://m.edsoo.ru/Z6H4G9D8W

25

TorumBo (HedTh, yrois u
MeTaH). 3arpsi3HCHHUE BO3/yXa,
CTIIOCOOBI €T0 MPEeTOTBPAIICHUS

https://m.edsoo.ru/Y2Y4M4H1B

26

[Ipaktuyeckas padora Ne 3 o
teme «llomydenue u cobupanue
KHCJIOPO/a, U3yYEHHE €TI0
CBOMCTB»

https://m.edso0.ru/J2X0TOAOD



https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D

27

28

29

Bonopoa — snemeHT u npocrtoe
BemiecTBo. HaxoxeHue B
pupoae

dusnyeckne U XUMHIECKHE
CBOMCTBA BOAOPOAA.
[Ipumenenue Bogopoaa

TloHsATHE O KMCIIOTAX U COJISIX

https://m.edsoo.ru/ISD2B5D7A

https://m.edsoo.ru/Q0A7R7W60

https://m.edsoo.ru/N711U1E4]

30

CriocoObI mosryyeHust BO0pOia B
naboparopuu

https://m.edsoo.ru/F4AW6U5050

31

32

33

34

35

36

[IpakTrueckas padota Ne 4 mo
teme «I[lonyuenue u cobupanue
BOJIOPOJIa, U3yYEHHUE €TO
CBOWCTBY

Momnsipablii 00bE€M ra3oB. 3aKOH
ABoraapo

Brruncienusa o0néma,
KOJINYECTBa BEIIECTBA ra3a 1o
€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA UM 00BEMY

Brrunciienus 005MOB ra3os IO
YPaBHECHHIO PEaKIIU Ha OCHOBE
3aKOHAa 00OBEMHBIX OTHOIIEHHH
rasoB

du3nyeckre 1 XUMHYECKHE
CBOMCTBA BOJbI

CoctaB ocHoBanuii. ITousatue 00
WHJIUKATOpax

https://m.edsoo.ru/A8D2B602Z

https://m.edsoo.ru/W4Y1W4W8C

https://m.edsoo.ru/LOW2K908I

https://m.edsoo.ru/M7G2D2E3H

https://m.edsoo.ru/F3S5H7H9U

https://m.edsoo.ru/I9M1C5U8J



https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J

37

38

39

40

41

42

43

44

45

46

Boga kak pacTBopHUTEb.
HaceimieHHbIe ¥ HEHACHIIICHHBIC
pacTtBopsl. MaccoBast onst
BEIIECTBA B paCTBOPE

[IpakTryeckas padora Ne 5 o
teMe «lIpuroroBnenue
pacTBOPOB C ONPEIEIEHHOU
MAacCOBOM J0JIE pacTBOPEHHOTO
BEILECTBA»

Kontponbnas pabora N2 mo
teme «Kucnopoz. Boxopon.
Boga»

OKcHIBL: COCTaB,
KkiaccuduKalus, HOMEHKIIATypa

[Tonyuenune n xumMmu4eckne
CBOMCTBA KHCJIOTHBIX, OCHOBHBIX
1 aM(OTEepHBIX OKCHUIOB
OcHOBaHUS: COCTaB,
KJaccu(uKanusi, HOMEHKIATypa
[TonydeHnue u xuMuyeckue
CBOMCTBa OCHOBAHUI

KucnoTsr: cocTas,
KJaccuduKanus, HOMEHKIIaTypa
[Tonyuenue n xummn4eckue
CBOMCTBA KUCJIOT

Conu (cpennue): HOMEHKIATypa,
CHOCOOBI NOTYYEHUH,
XUMHYECKHE CBOMCTBA

https://m.edso00.ru/S7Z0N3W2D

https://m.edsoo.ru/LOV7U6I6H

https://m.edsoo.ru/Y3C8C9C8Z

https://m.edsoo.ru/D1A6N2B9L

https://m.edsoo.ru/ESUSH1WS8V

https://m.edsoo.ru/C9Z0E9N8V

https://m.edsoo.ru/W5V20Q8K1E

https://m.edsoo.ru/F4AP2A0C3V

https://m.edso0.ru/B5C1L3L6M

https://m.edsoo.ru/J4AB9Q5E1X



https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X

47

48

49

50

o1

52

[TpakTrueckas padota Ne 6.
PemreHne skciepuMEHTAIBHBIX
3a1a4 1o reMe «OCHOBHbIE
KJIACChl HEOPTaHUYECKUX
COCTUHEHUI

I'eneTnueckas CBsA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COEIUHEHUN

O00011eHrEe 1 cUCTEMAaTU3aIHI
3HAHUH

KonTponbnas padora Ne3 no
TeMe "OCHOBHBIE KJIAaCCHI
HEOPraHWYECKUX COCAMHEHUN"

IIepBble ONBITKH
KJIaCCU(UKALUU XUMHUYECKUX
anemeHToB. [IonsaTre o rpynmax
CXOZHBIX JJIEMEHTOB

[Tepronnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYECKUX djiemeHToB /1. 1.
Menneneena

https://m.edsoo.ru/E9QX4K8F7W

https://m.edsoo.ru/HOU5D6A0C

https://m.edsoo.ru/Q6GIN5L4B

https://m.edsoo.ru/W6J7L5I5P

https://m.edsoo.ru/R4S7TM4M9N

https://m.edsoo.ru/A1B9F0V6C

53

54

55

[Tepuopl, TpyMIIbI, MOATPYIIIBI

Crtpoenne atomoB. CocTaB
aTOMHBIX sifiep. M30Tors!

CrpoeHue 371eKTPOHHBIX
000JI0YEK aTOMOB DJIEMECHTOB
[Tepuonuueckoit cucremsr /. 1.
Menneneesa

https://m.edsoo.ru/W30116R2U

https://m.edso00.ru/C9Q907Z3C

https://m.edsoo.ru/O0F6Y5C8B



https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B

56

57

58

59

XapakTeprucTUKa XMMUYECKOTO
3JIEMEHTA 110 €0 MOJIOKEHUIO B
ITepunonnueckoii cucreme /1. U.
Meneneena

3nauenue [lepuoanueckoro
3aKOHa JIJIsl Pa3BUTHUSI HAYKU U
npaktuku. [. . MenneneeB —
YU€HBIN, NEAAror U rpakAaHuH

PesepBubIil ypok. O600meHIE 1
cucTeMaTh3anus 3HaHUH /
Bcepocculickas npoBepodHas
pabora

Kontponbnas pabora Ne4 o
teme «CTpoeHue aToma.
Xumudeckas CBsI3b» /
Bcepocculickas npoBepo4Has
pabota

https://m.edsoo.ru/A9C319Z25W

https://m.edsoo.ru/K3S31400V

https://m.edsoo.ru/B9V1I14W6A

https://m.edsoo.ru/L2L4K005Q

60

61

62

63

64

65

66

9J'ICKTpOOTpI/II_[aTeJ'IBHOCTL
adaTOMOB XUMHYCCKHUX 3JICMCHTOB

HNonnas xumudeckas CBsI3b

KoBanentnas oJIApHas
XUMHNYCCKas1 CBA3b

KoBanentHas nenonsipHas
XUMHYECKas CBA3b

CreneHp OKUCIIEHUA

OKHUCIIUTEIBLHO-
BOCCTAHOBUTEJbHBIE PEAKIIUU

OxuciIuTeIIn 1 BOCCTAHOBUTEIIN

https://m.eds00.ru/S6R802X9B

https://m.eds00.ru/R201T6L4S

https://m.edso0.ru/G9N4H4J6F

https://m.edsoo.ru/R5Q417S5K

https://m.edsoo0.ru/S8U900D4B

https://m.edsoo.ru/KOW20Q5Y1C

https://m.edso0.ru/M3D0P4C9Y



https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y

PesepBubIil ypok. O6001IeHIE 1
CUCTEeMAaTH3alNs 3HAHUI TI0 TeMe

67 1 https://m.eds00.ru/S2R4S8M7N
«CTpOeHI/Ie aTomMma. XI/IMI/IquKaﬂ
CBA3b»
p i VDOK.
68 e3epBHEIH ypok. Obodmenne n 1 https:/m.eds00.rw/SIR1B1LEQ
cucreMaTtui3anys 3HaHUuu
OBIIEE KOJIMYECTBO YACOB IO 8 ; .

ITPOITPAMME


https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KUIIACC

KoaunuecTBo yacos
Ne Hara JJIeKTPOHHBbIE HU(POBHIE

Tema ypoka Kontpoabnbie IIpakTnuyeckue
n/n Bcero u3y4eHusi 00pa3oBaTeJbHbIC PECYypPChI

padoThI padoThI

[Tepronuueckuii 3aK0OH.

IT
cproITECkad cuctema 1 https://m.edsoo.ru/W4Y5P2F9X

XHUMHYECKHUX 31eMeHTOB /JI. H.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMUMHYECKUX

2 . 1 https://m.edsoo.ru/V8K9C1C4R
AJIEMEHTOB TIEPBBIX TPEX

epuoaoB

Knaccudukanus u
3 HOMEHKJIaTypa HEOPTaHHUYECKUX 1 https://m.edso00.ru/Q9Y1Y7Z00

BCIIICCTB

Bunpl xXuMu4ueckou CBSI3U U
4 THIIBI KPUCTAJUIMYECKUX 1 https://m.edsoo.ru/R9T4R3J2H
pemETOK

Konrtponsnas padora Nel mo

I
TeMe «110BTOPEHHC 1 1 1 https:/m.edso00.ru/R3U4P4C6M

yriyOJieHre 3HaHUN OCHOBHBIX
paszienoB Kypca 8 Kiaccay

Krnaccudukaryst XuMU4ecKux
6 peaxIuii o pa3IuIHbIM 1 https://m.edsoo.ru/H6L106U8O
pU3HAKaM

Ilonsrue o CKOpOCTH

. 1 https://m.edso00.ru/Y8B8UBO4I
XUMHUecKol peakuuu. [lonstue



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I

10

11

12

13

14

15

0 TOMOTEHHBIX M T€TEPOTCHHBIX
peaKImsx

ITorsATHE O XUMHYECKOM
paBHOBecHuu. DakTophl,
BIIMSAIOIINE HA CKOPOCTh
XUMHUYECKOHN peaKkiuu u
IMOJIOKCHUE XUMHUYSCKOIO
paBHOBECHS

OKuCIUTENTHHO-
BOCCTaHOBUTEJbHBIE PEAKIIUU
Teopust PIEKTPOAUTUYECKOMN
nucconuanui. CHUIIbHbBIE U
ciabble JIEKTPOTUTHI

HoHHbIe ypaBHEHHSs peaKkIuil

XHUMHUYECKHE CBOMCTBA KUCIOT U

OCHOBAHHMH B CBETE
MpeICTaBICHHUI 00
3JIEKTPOJIUTUYECKOMN
JIACCOLHAIIUN

XUMHUYeCKHEe CBOMCTBA COJICH B
CBETE MpeACTaBIeHUN 00
AJICKTPOJIUTHYECKON
JIACCOIAAIAN

[TonsTHE O THAPOIU3E COoeit
O0o001IeHNE U CHCTEMATH3ALIHS
3HAHUH

https://m.edso00.ru/S5K8G2A3K

https://m.edsoo.ru/G9K901B1A

https://m.edsoo.ru/BOO3F108F

https://m.edsoo.ru/HIN3L8Y7G

https://m.eds00.ru/T3G0X4B9I

https://m.edso00.ru/S1P2W3Q2V

https://m.edsoo.ru/X9Q4S7R5D

https://m.edsoo.ru/B3H90Q0WON



https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N

16

17

18

19

20

21

22

23

[TpakTrueckas padota Ne 1.
«Penienne s3xkcrepuMeHTaIbHBIX
3a1au»

Kontponbnas pabora N2 mo
TeMe «DIEeKTPOTUTHIECKAast
Ecconranus. XuMUIeCKUe
peaKiuu B pacTBOPAX»

OO6m1ast xapakTepucTHKa
rajoreHoB. XUMHUYECKHUE
CBOMCTBa Ha IIpUMEpPE XJI0pa

XnopoBogopoa. ComnsiHast
KHCJIOTa, XHMAYECKHE CBOWCTBA,
MOJTyYeHHE, TPUMECHEHHE

[IpakTuueckas padora Ne 2 o
teme «lloyuenue consaHoM
KHCJIOTBI, U3y4eHHE €€ CBOMCTBY»

Boruncnenus no ypaBHEHUsAM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEarcHTOB JaH B
n30BITKE

OOm1ast xapaKTepuUCTHKA
anemeHToB VIA-rpynmsl

AnnorponHbie MOAUGUKAITIT
cepbl. HaxoxaeHue cepsol u e€
COCAMHEHUI B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPHI

https://m.edsoo.ru/Y2C9M4K4K

https://m.edsoo0.ru/A3E5Y 1KA4F

https://m.edsoo.ru/L9Q3U2Z0U

https://m.edsoo.ru/VOY2L8Y0S

https://m.edsoo.ru/\V405C7J3Y

https://m.edsoo.ru/R8R0OJ1L5A

https://m.edsoo.ru/USK5E8DOV

https://m.edso00.ru/P8X9L2R2Y



https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y

24

25

26

CepoBozmopo, CTpoeHue,
¢busnvecKkrue 1 XUMUYECKHE
CBOMCTBA

Oxkcunpl cepsl. CepHas KUCIOTAa,

(I)I/ISI/I"IGCKI/IC U XUMHWYCCKHEC
CBOﬁCTBa, IIPUMCHCHUC

XHUMUYECKUE PEAKIIHH,
JIeXkaIIe B OCHOBE
MIPOMBIIIJIEHHOT'O ClI0co0a
MOJIyYEHUS] CEPHOU KUCIIOTHI.
XUMHUUECKOE 3arps3HEHUE
OKpY>Karolleu cpeapbl
COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/D1K1F5U6P

https://m.edsoo.ru/K2C0D1Y5W

https://m.edsoo.ru/V6V8J2S2H

27

28

Beruunciienue MaccoBoit 1ou
BBIXOJ1a IPOAYKTA pEaKIUU
OOmiast xapaKTepUCTHKA
anemeHToB VA-Tpynmsl. A30T,
pacrpocTpaHeHHe B TIPUPO/IE,
bu3nvecKre 1 XUMHUECKUE
CBOMCTBA

https://m.edso0.ru/TSH5M5C6Q

https://m.edsoo.ru/J9X6K5E5P

29

30

31

AMMmuak, ero Gu3nvYecKue u
XUMHYECKHE CBOMCTBA,
MOJIy4eHHE U IPUMEHEHHE
[IpakTuueckas pad6ora Ne 3 o
teMe «llonmyyenue ammnaka,
W3y4YEHUE €r0 CBOMCTBY»
A3oTHas KHCIO0Ta, €€
¢buznyecKkue 1 XuMHUYECKHe
CBOMCTBA

https://m.edsoo.ru/A2J3E515U

https://m.edsoo.ru/H8BA8A5G8V

https://m.edsoo.ru/A4S5F4UO0M



https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M

32

33

34

Hcnonws3oBaHne HUTPATOB U
COJIE aMMOHHS B KQUECTBE
MUHEPATBHBIX yI00PEHHUIA.
XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpeapbl
COCIMHEHUSIMU a30Ta

®dochop. Okeun docdopa (V) u
dbocdopHas KucioTa,
(buznyecKre U XUMUYECKUE
CBOMCTBA, IIOJIy4CHHUE

Hcnonb3oBanue gocaToB B
Ka4yecTBE MUHEPAIbHBIX
ynobpeHnuii. 3arpsisHeHHE
MIPUPOHOM cpelbl pocdaTamu

https://m.edso00.ru/G7Y4Q1J6P

https://m.edsoo0.ru/Q5B0G1N3R

https://m.edsoo.ru/M4G5H1P30

35

Yruepon, paciipocTpaHEeHuUE B
npupoze, Gpuzndeckue u
XUMUYECKHE CBOMCTBA

https://m.edsoo.ru/A9C8F1A4I

36

37

38

Oxcuppl yriaepoaa, ux
bu3nvecKre 1 XUMHUECKUE
CBOMCTBa. DKOJIOTHYECKHUE
poOIeMBl, CBSI3aHHBIE C
okcugoM yriepoaa (1V)
VYrosibHas KUCIIOTA U €€ CONH

[IpakTuueckas padbora Ne 4 o
teMme "[lonydyeHue yriexkucioro
ra3za. KauecTBeHHas peakuus Ha
kapOoHaT-HOH"

https://m.edsoo.ru/P6U7M4K9T

https://m.edso00.ru/T501S0F1T

https://m.edsoo.ru/P6WIOWG6A4C



https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C

39

40

41

42

HepBOHa‘IaJ'IBHHe MOHATHS 00
OpraHn4CCKUX BCIICCTBAX KAK O
COCAUHCHUAX YyTJICpoda

Kpemuuii u ero coeguHeHust

[IpakTnueckas padorta Ne 5.
Pemrenne skciepUMEHTAIBHBIX
3aj51a4 1o TeMe «BakHelmmue
HEMETAJUIBI 1 UX COSIUHEHUS
Kontponbnas padora Ne3 o
Teme «Baxkuele HeMeTalIbl
W UX COCTUHECHUS

https://m.edsoo.ru/G506H6X1E

https://m.edsoo.ru/S2F3Z4G3N

https://m.edsoo.ru/Y8B8R2E1]

https://m.edsoo.ru/K1E4W5F5D

43

44

45

46

OOm1ast xapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —
MeTauioB. Meraideckas
CBSI3b U METAJNTUNYECKast
KPUCTAJUINYECKAsl PELIETKA.

dusuueckue cBOCTBa METAJVIOB

XUMHUYECKHE CBOMCTBA
METAJIJIOB. DJIEKTPOXUMUYECKUI
PsI HAIPSDKEHUN METAJLIOB

OOu1re cnocoObl NOTYYEHHUS
MeTauioB. CIljIaBhl.
Brruncnenus no ypaBHEHUSIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB COACPIKUT
MIPUMECH

IlonsTue o KOppO3nur MCTAJUIOB

https://m.edsoo.ru/Q5M8X3Z6L

https://m.edso0.ru/M7GO0F6W6K

https://m.edsoo.ru/F9S7U4G5C

https://m.edso0.ru/U4T6B8L6C

47

Il{enouHbIC METAIIBI

https://m.edsoo.ru/ESNOF6H7A



https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A

OKcuIbl ¥ THIPOKCHUIBI HATPUS

48 https://m.edsoo.ru/Q5F4A8Z0U

U Kaust
€JIOYHO3EME € MeTa -

49 m qu M HBHUH METAILITBL https://m.edso0.ru/R9G4H2L5S
KB 1 MarHui
Baxuelinine coefuHEeHU

50 A g https://m.edso0.ru/B5B6SO0F6R
KaJIBIIHAS
O000I11IeHIE U CUCTEMATU3AIUS

51 . https://m.eds00.ru/Z8S2E1Y6W
3HAHUI
K 61 o8

52 COTKOCTD BOABL I CHIOCODRT €€ https://m.edsoo.ru/U4F1V1P9K
YCTpaHCHUS
[IpakTuueckas padora Ne 6 o

53 TeMe "YKEcTKOCTh BOIBI U https://m.eds00.ru/T6E9U2I13W
METOJIbl €€ ycTpaHeHUs"

54 AnroMuHuR https://m.eds00.ru/02U1T4S00
AMmdoTepHBIE CBOMCTBA OKCHIA

55 (orep a https://m.eds00.ru/T7Z619U3S
Y THAPOKCHIA

56 Keneso https://m.edso0.ru/I2ROK4COE
OKcHIBI, THAPOKCUIBI K COJIH

57 bl THAPOKCHA https://m.eds00.ru/U2B213V0Q
xenesa (1) u sxemesa (111)
O0001IeHre 1 cUCTEMAaTU3aIUI

58 H} . https://m.edsoo.ru/W6NOH8L7X
3HAHUN
ITpakTuyeckas padora Ne 7.
Perntenue skcriepuMeHTaIbLHBIX

59 p . https://m.eds00.ru/J1IMAT7L4X
3a7a4 1o teMe «Bakueimnne
METaJUIBl U UX COEAUHEHUD)
Brrurcnenus mo ypaBHEHUSIM

60 XUMUYECKUX PEAKIUH, €CIIH https://m.edso0.ru/F2G001Y0K

OAVH U3 pCarcHTOB J1aH B



https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K

M30BITKE WIIN COAEPIKUT
npuMecu. Berancienus
MacCOBOH J0JIU BbIXOZa
MIPOAYKTA PEaKIINU

O0001IEeHE ¥ cUcTEMaTU3alUA

61 B 1 https://m.edsoo.ru/W9F8E9L5N
3HAHUHI
KonTponbnas padora Ne4 no

62 TeMe «Bakneiie MeTaibl U 1 https://m.edsoo.ru/F1IEOK9H7N
X COCOUHCHU )
B

63 criecrba t NfaTep ARt B 1 https://m.edsoo.ru/T4P9U7D4B
IIOBCCAHCBHOU XU3HHN YCJIOBCKA
X

64 HMquCKoevgarp%HeHHe 1 https://m.eds00.ru/COU70O0M3X
OKpY>KaroIIel cpebl
P

65 OJIb XHMIH B petletiui 1 https://m.eds00.ru/K9X9A8TOM
AKOJIOTHYECKUX MPoOIeM
P I . 06006

66 C3CPBHDI YPOX © ?l cHme H 1 https://m.eds00.ru/T5K5V6J3C
cucreMarui3anud 3HaHUU
PesepBHelIitl ypok. O6001IeHNE 1

67 . 1 https://m.edsoo.ru/Y2B8C4H2E
CHCTEMATH3alA 3HAHUN
PesepBubIil ypok. O6001eHIE 1

68 N 1 https://m.eds00.ru/B3P1R2T3V
CHCTEMATH3alAs 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 68
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN TPOT'PAMMBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJIbHOﬁ nporpaMmbl OCHOBHOI'O o01Iero 06p330BaHHH

1

11

1.2

1.3

1.4

1.5

1.6

1.7

ITo Teme: <<HepBOHa‘-IaJIBHBI€ XUMHWYCCKUC ITIOHATHUSA»

pacKpheIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHI: arom,
MOJIEKYJIa, XUMHUYECKHH 3JEMEHT, IPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOpPONHAs W HEOJHOPOIHAs), BAJICHTHOCTD,
OTHOCHTENbHAsl aTOMHAasi W MOJEKYISpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAsi Macca, MaccoBasi OIS XUMHYECKOTO
AIIEMEHTa B COEIMHEHUH, MOJISIPHBIH 00BEM, XUMHUYECKasi peaKius,
KJaccu(UKalUs  peakuuil: peakuud COEAMHEHHs, peaKIHuu
pa3NIOKEHUs, PEaKIUH 3aMElIeHHs, peaknud oOMeHa, 9K30- |
SHJIOTEPMHUYECKHE PEAKINH, TEIUIOBOU 3(PQeKT peakuuu, pacTtBop,
MaccoBasi 10JIs BenlecTBa (IPOLCHTHAsI KOHIIEHTPAIus) B pacTBOpe
WUTIOCTPUPOBATh B3aHMOCBS3b OCHOBHBIX XMMHUYECKHX HMOHATHH U
HNPUMEHSTD 3TU MOHATHS PU ONIMCAHUH BEIIECTB U UX MTPEBpaILEHHH
UCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY JJIsi COCTaBJieHUs (popmyi
BEILIECTB ¥ YPAaBHCHUI XMMUYECKUX PEaKIHi

pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO Y4Y€HHs, 3aKOHa
ABoraapo

ONpeNeNiATh BaJICHTHOCTh AaTOMOB JJIEMEHTOB B  OHHapHBIX
COC/IMHEHUSIX

KJaccu(UIUpPOBaTh XUMHUUYECKUE PEAKUMU (IO YUCIY U COCTaBy
YYaCTBYIOUINX B PEAKIH BEUIECTB, 110 TEIIOBOMY 3(deKry)
BBIUUCIISATh OTHOCUTEIBHYIO MOJICKYJSPHYIO U MOJSIPHYIO MAaccChl

BEILIECTB




1.8

1.9

1.10

2.1

2.2

2.3

2.4

2.5

2.6

2.7

BBIUUCIISITh MAaCCOBYIO JIOJIFO XMMHYECKOTO 3JIEMEHTa 1O (GopmyIie

COEIMHEHMS,
BBIYHUCIISITH MAaCCOBYIO JIOJTIO BEIIIECTBA B paCTBOPE

IPUMEHSTh €CTECTBEHHOHAYYHbIE METO/ bl I03HaHUs — HAOII0ICHUE,
U3MEpPEHUE, MOJEIUPOBAHUE, OKCIEPUMEHT  (peajbHBI U

MBICJICHHBIN )
ITo Teme: «BaxkHeimme npeACcTaBUTENN HEOPTaHUYECKUX BEIIECTBY»

PaCKpbeIBaATh CMBIC]I OCHOBHBLIX XHWMHYCCKUX MOHSATHH: OKCH[I,

KHCJI0Ta, OCHOBAaHHC, COJIb

ONpCACIATh IMPUHAAIC)KHOCTh BCHICCTB K Ol'[peI[e.HéHHOMy KJIaCcCy

coelMHeHui o popMysiam
KJIaccu(UIIMPOBATh HEOPTaHMUECKUE BEIIECTBA

XapaKkTepu30BaTh (OMHCHIBaTh) OOILIMEe XWMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMUYHBIX KJIACCOB, MOATBEPXK/Iasi OIIMCAHUE NIPUMEpPaMHU
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XHMHUYECKUX
peakuuii

IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXHOCTU IPOTEKAHHUS XUMHUYECKUX

npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

cleoBaTh IMpaBWJIaM TOJB30BAaHUS XHMHUYECKOM TOCYIOH U
1abopaTopHBIM 000PYJIOBaHHUEM, a TaKXKe MpaBHIIaM OOpaIICHUsS C
BEUIECTBAMH B COOTBETCTBHUHM C HMHCTPYKIMSMH IO BBIIOJHEHHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB MO MOJIYYEHUIO U COOMPAHHIO
ra3zo00pa3HbIX BEIIECTB (BOAOPOA M KHUCIOPOa), MPUTOTOBICHUIO
pacTBOpPOB C OIPEACIEHHOM MAacCOBOM JOJE€d pacTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATH U MPOBOJUTH XUMHUYECKUE IKCIIEPUMEHTHI
[0 PAaclO3HAaBAaHUIO PACTBOPOB LIEIOYEH M KHUCIOT C IOMOIIBIO

WHIUKATOPOB (J1Takmyc, (heHoadTaaenH, METHIIOPAHX U IPYTHe)
IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHYECKOUN pEaKIuu

ITo teme: «llepmoanueckuii 3akoH u Ilepumonmueckas cucrema
xumudeckux snemeHtoB Jl. M. MenneneeBa. CTpoeHHne aTOMOB.

Xumuyeckas cBsi3b. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN»

3.1

PACKpPbIBATh CMBICIT OCHOBHBIX XUMHWYCCKHX TTOHSTHH: AApPO aToMa,

AIIEKTPOHHBIN CJIOW aToMa, aToMHas OpOuTalb, paguyc aToMma,



XUMUYECKasl CBA3b, MOJSIPHAs M HEMOJSpHas KOBAJCHTHAs CBS3b,
AIEKTPOOTPHUIIATEIbHOCTh, WOHHAsI CBsI3b, WOH, KaTHOH, AHHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ1acC CI/I(l)I/IIII/IpOBaTI) XUMHNYECCKHE 3JIEMCHTBI

3.3

3.4

3.5

3.6

OIKCHIBATH U XapaKTepH30BaTh TabamuHyto Gopmy Ileproamueckoit
CHUCTEMBbl XMMMYECKHX 3JIEMEHTOB: pPa3iNyaTh MOHATHUSA «TJIaBHAA
noarpynna (Arpynma)» u «mobounas mnoarpymnmna (brpymma)y,

«MaJIpIe» U «OOJIBIINE nepruoabI

packpsiBaTh cMbica [lepuoanueckoro 3akona JI.M. Menneneena:
ACMOHCTPUPOBATH IIOHUMAaHUC HepI/IOIII/I‘{eCKOfI 3aBUCHUMOCTH
CBOICTB XMMHUYECKUX DJIEMEHTOB OT UX [OJOXKEHUS B

Ilepuonuueckoi cucreMe

COOTHOCUTh 00O3HAUCHHs, KOTOpbIE MMEITCSI B  TaOIHIE
«Ileppoguueckass  cucrema  XuUMHYeCKHX  aiemeHTtoB .U
MeHnyieneeBay ¢ YUCIOBBIMHU XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMUYECKHX JJIEMEHTOB (COCTaB W 3apsn sjapa, oOIiee 4YHciio

9JICKTPOHOB U paClpeACIICHUC UX I10 JICKTPOHHBIM CHOHM)

OoIpeaciiATb  CTCIICHb OKHCJICHHUA  3JICMCHTOB B 6I/IHapHI>IX

COCAMHCHUAX

3.7

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

OTPENIEATh BUJ XUMHYECKOW CBs3M (KOBAJIGHTHAs W WOHHAs) B

HEOPTaHNYCCKUX COCIUHCHUAX

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeILHON NPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHUs

1

11

ITo Teme: «BeniecTBo 1 XUMHUYECKas peAKLUs»

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: pacTBOD,
AIIEKTPOJIUTBI, HEIIEKTPOJIUTHI, DJICKTPOIUTHYECKAS JUCCOLUALNS,
peakIuyu MOHHOTo OOMeHa, KaTalau3aTrop, XMMHUYECKOe paBHOBECHE,
o0Opatumble u HeoOpaTHUMBble peaxkuuy,
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHUCIJIUTETD,
BOCCTAHOBUTENb, OKHUCICHHE W BOCCTAaHOBIEHHUE, aAJUIOTPOINS,

aM(pOTepHOCTh, XHMHYECKas CBs3b (KOBAJICHTHAs, HOHHAS,



1.2

MeTaJuIMuecKas), KpUCTaUIM4ecKasi peléTka, CIUIaBbl, CKOPOCTb
XHMHYECKOW peaKkuu
I/IHHIOCTpI/IpOBaTI) B3aUMOCBA3b OCHOBHBIX XUMHNYCCKHUX HOHSITI/Iﬁ nu

MPUMCHSATH 3TH MMOHATHA TP OITMCAHUHN BECUICCTB U UX HpeBpaHIGHI/II\/JI

1.3

14

1.5

2.1

COCTAaBJIAThL YPAaBHCHUA 3JICKTpOJII/ITI/I‘-IeCKOﬁ Jucconuanuu KHUCIIOT,
1IEJI0Ye M COJICH, TOJIHBIE M COKpAIIEHHBIE YPaBHEHUSI PEAKIUMA

HOHHOr0 0OMeHa

PacCKpbIBATb CYIIHOCTD OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPEJICTBOM COCTaBJICHUS AJIIEKTPOHHOTO OajaHca 3TUX peaKluid
MPOBOJUTH PACUYETHI IO YPABHEHUIO XMMUYECKON peaKinu

ITo Temam: «Hemerammel U MX coeguHEHUS» M «MeTalibl M HX
COECTUHEHHSY

XapakTepu3oBaTh  (OMHCHIBaTH) 00mMe U crenuduueckue
XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKAAs

OMMHMCAHUC TIPUMCPAMHU MOJICKYIISIDHBIX W HOHHBIX ypaBHeHHfI

COOTBECTCTBYIOIINX XUMHUYCCKUX peaKuMﬁ

2.2

COCTaBJIATH YPABHCHHUA peaKuHﬁ, MNOATBCPKAAIOINX CYICCTBOBAHUC

TeHETUYSCKOM CBSI3U MCXKIAY BCIICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

2.4

2.5

IMPOrHO3HUPOBATH CBOMCTBA BCUICCTB B 3aBCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTHU NIPOTCKAHUA XUMHUYCCKUX HpeBpaIIIeHI/Iﬁ B pas3JIMYHbIX

YCIIOBHUSAX

CJI€aoBaTh IIpaBUJIaM II0JbB30BaHUA XHUMHYSCKOM HOCYI{Oﬁ n
J'Ia60paTOpHBIM O60pyI[OBaHI/IeM, a TaKKC IIpaBUJIaM 06pameHH51 C
BCIICCTBAMH B COOTBETCTBHH C HHCTPYKOHAMH I10 BBIITOJHCHHIO
J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB IO MOJYYCHHUIO U CO6I/IpaHI/IIO

ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTIEKUCIIOTo Tra3a)

NPOBOJUTh PEaKIWHU, IOATBEPKAAIONINEC Ka4eCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomun, womua, KapOonat, docdar, cunmkar, cynbdar,
THJPOKCUINOHBI, KATHOHBI aMMOHHSI, HOHBI U3yYCHHBIX METAJLIOB,

MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEIIECTB

[To Teme: «XuMHUS 1 OKpY’KarOIas Cpeiar

3.1

pacKphIBaThb CMBICI OCHOBHBIX XuMu4yeckux moHatuil: [IJIK

BCUICCTBA, KOPPO3UA MCTAJLJIOB



3.2

HpI/IMeHHTB OCHOBHBIC OHepaI_[I/II/I MBICHI/ITCJIBHOﬁ ACATCIIBHOCTU —
aHaJu3 W CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEeMAaTH3aIlUIo,
BBISIBJICHHUC HpI/I‘II/IHHO-CJIGI[CTBCHHLIX CBSI3€I>’1 — I I/I3y‘-IeHI/IH
CBOICTB BEIIECTB M XMMHUYECKUX PEAKIUi; €CTeCTBEHHOHAYYHbIE
METOJIbI TIO3HAHWS — HAOIIOJCHWE, H3MEPEHHE, MOJCIMPOBAHHE,

HKCIIEPUMEHT (peaibHbI U MBICJICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

8 KVIACC

Kon
1

11

1.2

1.3

14

1.5

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

IlepBoHavaIbHBIE XUMUYECKUE TTOHATHS

[Ipeamer xumuu. Poiab XuMuM B )KU3HU 4YeJOBEKA. XUMUS B CHCTEME HayK.
Tena u BemecTBa. GU3NUECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE

BEILIECTB

IlousTue o MCTOJaX IMO3HAaHUA B XUMHH. YucTele BECIICCTBA U CMCCH. Crioco65s1

paszeleHust cMecen

ATOMBI U MOJICKYIJIBI. Xumuueckrue »iaeMeHTbl. CHMBOJBI XHMMHYECKHX

aneMeHToB. [IpocThie U cioxHbIe BeulecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE

Xumunyeckas popMyiia. BaJeHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcuTeNnbHas  aTOMHas — Macca.
OtHocuTenbHAass MOJIEKYJsIpHass Macca. MaccoBasg [0JId  XMMHYECKOTO

9JICMCHTAa B COCJMHCHU U
KonunuectBo BelllecTBa. MoJb. MOJ'IHpHaH macca. B3auMocBs3b KOJIM4YECCTBA,

Macchl W YHMCIIa CTPYKTYpPHBIX €IMHHUI] BemiecTBa. Pacué€rel mo dopmynam

XUMHWYCCKHUX COCI[I/IHGHI/Iﬁ

1.6

1.7

®du3nuecKrue U XUMHUUYECKHUE SIBJICHUS. XMMUYECKasi peakiusi U €€ MpU3HaKH.
3aKOH  COXpaHEHHMs  MacChl  BeHIecTB.  XHMMHUYECKHE  YpaBHEHUS.
Knaccudukanus  XuUMHYECKUX  peakuuid  (COCAMHEHHUS,  Pa3lIOKEHUs,

3aMelIeHMs], 0OMEHa)

XWMHUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IIOCYyHOH, C
npaBujIaMu paboOTHI B Ta00OpaTOpUU U TpUEMaMU OOpaIIeHUS ¢ JIA00PATOPHBIM
o0opy/sOoBaHUEM, H3Y4YEHHE M OIucaHue (U3MYECKHX CBOMCTB 00pa3LoB
HEOPraHUYECKUX BelIecTB, HaOmoAeHHe (Qu3nuecknx (IUIaBJICHHE BOCKA,
TasiHUE JIbJ1a, PACTUPAHUE caxapa B CTYINKE, KUIICHUE U KOHJEHCAIUsI BOJIbI) U
XUMHUYECKHX (TOpeHHe CBEeYM, MPOKAIMBAHME MEIHON  MPOBOJIOKH,
B3aMIMOJICHICTBHE MeNla C KHUCJIOTOW) SIBICHWH, HAONIOJCHWE W OIMHCaHUE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakIuil (pasnokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOpUAOM Oapus, pasioKeHue

rugpokcuna menu(ll) mpu HarpeBanuu, B3aMMOAECHCTBHUE XkKelle3a C pacCTBOPOM



comu Meau(ll), m3yuenmne cnoco6oB pazzesieHus cMecei (C TOMOIBI0 MarHUTA,
(buIbTpOBaHMUE, BHIAPUBAHUE, TUCTUIUIALMS, XpoMaTorpadus), mpoBeaeHNe
OYNCTKHN HOBapeHHOﬁ coJju, HaGJIIO,Z[eHI/Ie U OIIKMCAHUC PEC3YJIbTATOB
MIPOBEJICHUS OMBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3/ITaHUE

Mojieiel MOJIeKYJI (1ILIapOCTEP>KHEBBIX)

2.1

2.2

2.3

2.4

2.5

Baxwueriuye npencraBuTeNn HEOPraHMYeCKuX BEILECTB

Bosnyx — cmech razos. Cocra Bo3nyxa. Kuciaopon — anemMeHT u mpocrtoe
BeulecTBo. HaxoxaeHue kucimoposaa B npupoae, PU3nYecKkue U XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue kucinopoja. CrnocoOsl
MOJTy4yeHUsl KHUcCIopoja B JabopaTopud W MPOMBINUIEHHOCTH. KpyroBopor

Kuciopoa B npupoae. O30H — amoTponHas MOIUpUKAII KHCIOPOoaa

TennoBoil 3¢ ekt XUMUUECKOM peakuuu, TePMOXUMHUYECKHE YpaBHEHUS,
9K30- M SHIOTEPMHUUECKHUE peakuu. TOIUIMBO: yrojb U METaH. 3arpsi3HeHue

BO3/1yXa, YCUJIEHHE MTaPHUKOBOTrO 3P deKTa, pa3pylIeHHe 030HOBOIO CJIOS

Bonopon — anemeHT u npocroe BemecTBo. HaxoxkaeHue Booposa B IpHPoOIE,
¢usnueckre M XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOObI MOTyYeHHS.

Kucnorsl u conu
Monsipablii 00BEM ra3oB. PacuéThl 10 XUMUYECKUM YpaBHEHUSIM

®dusznyecknue CcBoWMCcTBa BoAbl.. Boma kak pactBopuTenb. PacTBOpHI.
HaCBIHIeHHI)IC 1 HCHACBINICHHBIC paCTBOPHEI. PaCTBOpI/IMOCTL BCIICCTB B BO/JIC.
MaccoBasg 1o BellecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanust. Ponp pacTBOpoB B Npupojie U B KU3HU ueioBeka. Kpyrosopor
BOABI B TMpHUpoAe. 3arpsisHEHHE MPHUPOAHBIX BoA. OxpaHa U OYHUCTKA

MIPUPOJHBIX BOJT

2.6

2.7

2.8

Knaccudukanus neopranmdecknx coeamneHuid. Okcunbl. Krnaccuduxarms
OKCHJIOB: coJieo0Opa3ywoimue (OCHOBHBIC, KHCIOTHbIE, aM(OTepHbIe) U
HecoseoOpasyromue. Homenknarypa okcugoB. dusnueckue U XUMHUYECKUE

CBOMCTBaA OKCHIOB. HOJ'Iy‘lCHI/Ie OKCHJOB

OcHoBanms. Krnaccudukanus ocHOBaHWHM: MmMIETOYM W HEPACTBOPUMBIC
ocHoBaHus. HoMenknatypa ocHoBaHuid. ®U3nyecKkne 1 XUMUUECKHE CBOMCTBA
ocHoBaHuil. [lonydyenne ocHoBaHuU

Kucnotel. Kimaccudukanust kucinor. Homenknarypa kucinor. @usnyeckue u

XUMHUYECKHE cBoiicTBa KuciaoT. Pan aktuBHoctn MetaiuioB H.H. Bexerosa.

[Tonmyuyenue kucaor



2.9

2.10

2.11

Comu. Homenknarypa coseil. @u3nyeckre U XMMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit
I'emeTnaeckas CBA3b MCXKIY KilaCCaMU HEOPTaHNYCCKUX COGHI/IHGHI/Iﬁ

XUMHYECKUN SKCIEPUMEHT: KAuYEeCTBEHHOE ONPEIECICHUE COJEp KaHUs
KHCJIOpOJIa B BO3IyXe, MOJIydeHUE, COOMpaHue, paclio3HAaBAaHUE U M3yUCHUE
CBOICTB KHCJIOpOAa, HAOJI0IEHUE B3aUMO/ICUCTBHUS BELIECTB C KUCIOPOAOM U
YCIIOBUSI BOSHUKHOBEHHSI U IIPEKPAILIEHUs TOpeHus (IToKapa), 03HAKOMIICHUE C
oOpa3mamMu OKCHIOB W OIKMCAaHUE WX CBOWMCTB, MOJY4YCHHE, COOMpaHHE,
pacro3HaBaHHe M U3YYE€HHE CBOWCTB BOJIOpOJa (TOPEHHE), B3aUMOICHCTBUE
BOJIOpOAA C OKCHUIIOM meau(ll) (BO3MOXHO HCIIOJIL30BaHUE
BUJICOMATEPHAIIOB), HAOOIEHUE OOpPAa3IOB BEIIECTB KOJIUYECTBOM | MOJIb,
UCCJIEJIOBAaHUE OCOOCHHOCTEM PACTBOpPEHMsI BEUIECTB C  pa3IM4HOMN
pPacTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C OMPEACIEHHON MacCOBOM
JIOJIE pacTBOPEHHOTO BEIIECTBA, B3aUMOIECHCTBUE BOABI C METAJTIAMH
(HaTpueM U KajblMeM) (BO3MOXKHO MCIOJB30BaHUE BHUACOMATEPUATIOB),
ONpENIETICHUE PACTBOPOB KHCIOT M IIEJIOYEH € IMOMOIIBI HHAUKATOPOB,
UCCIICIOBaHNE OOpPA3I[OB HEOPTaHWYECKUX BEIIECTB Pa3UYHBIX KJIACCOB,
HaAOJIIOJIEHUE W3MEHEHUs OKpacKh HMHIUKATOPOB B PACTBOpPAaX KHUCIOT U
nienouei, n3yuenue Biaumozeiicteust okcunaa meau(ll) ¢ pactBopom cepHoit
KHCIIOTBI, KHCJIOT C MeETaJUlaMH, peakIuil HEeUTpaau3aluu, TMOJydeHHE
HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO MeTajula JpPYyruM U3
pacTBOpa COJM, PEIIEHUE SKCIEPUMEHTANBHBIX 3a7a4 10 Teme «BaxHeimme

KJIACChl HEOPTraHUYECKUX COCITUHEHUID)
[lepuonnueckuii 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHne aToMoB. XUMUYeCKas CBsI3b. OKUCIUTEIHHO-

BOCCTAHOBUTCIIBHBIC PCAKIINHN

3.1

3.2

[TepBble MONBITKM KiIacCU(UKALUMU XUMUYECKHUX d3JeMEeHTOB. I[loHsTHE O
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE U IIEI0YHO3EMENbHbIE METalIbl,
rajoreHbl, WHEpTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yioT amM(poTepHbIe

OKCHUABI U TUAPOKCHUIbI

[Tepuonnueckuii 3akoH. Ilepumomnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
.M. MenneneeBa. KopoTkonepuonHas ¢ UIMHHONEPUOAHAS (POPMBI
[Tepuoanueckoit cucrtembl xumuueckux odnemMentoB J[.M. Mengeneesa.
[Tepuoast u Tpymnmbl. OUIUUECKUI CMBICT MOPSIKOBOTO HOMEpPA, HOMEPOB

IIEPHOJIa U TPYIIIBI DJIEMEHTA



3.3

3.4

3.5

3.6

Crpoenue aromoB. CoctaB aToMHbIX siiep. M3oTonbl. DnexkTponbl. CTpoeHue
JJIEKTPOHHBIX 000J0YeK aTOMOB IMepBbIX 20 XUMHUYECKUX SJIEMEHTOB
Ilepuonnueckon cucremsl .M. Menneneesa. XapakTepuCTUKAa XUMAYECKOTO

AJIEMEHTA MO ero nosuoxeHuto B Ilepuoanueckoii cucreme [I.11. Menneneesa

3aKOHOMEPHOCTM M3MEHEHHUs pPaauyca aTOMOB XHMHUYECKUX 3IIEMEHTOB,
METaJUIMYECKUX WU HEMETAJUIMYECKUX CBOMCTB MO TpYINIaM M IEepUOAaM.
3nauenue [lepuoanmdeckoro 3akoHa u Ilepuogudeckoil CUCTEMbl XUMUYECKHUX
JJIEMEHTOB I pa3BUTUA HAyKU U npakTuku. .M. MenzaeneeB — y4éHsblii u

rpakiaHuH

Xumuyeckasi cBsi3b. KoBaneHTHas (MoyisipHasi M HEMOJSIpHAsl) CBS3b.

SJIGKTpOOTpI/IL[aTeHBHOCTB XUMHYECKHUX 3JIEMEHTOB. MIoHHAas CBA3b

Crenenb okucneHus. OKHCIUTEIFHOBOCCTAHOBUTCIHHBIC pCaKknuu. Hpoueccm

OKHCJICHUS B BOCCTaHOBJICHU. OKUCIUTENN U BOCCTAHOBUTEIIN

3.7

9 KUIIACC

Kon

XVUMUYECKUH SKCIIEPUMEHT: H3Yy4Y€HHE OOpa3loB BELIECTB METAIOB U
HEMCTAJIOB, B38.HMO,[[€IZCTBHG THUAPOKCHUA ITMHKA C pacTBOpaMH KHCJIOT H
LIEJI0YEeH, IIPOBEACHNUE ONIBITOB, WITIOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIX peaKLII/Iﬁ (FOpCHI/IC, PCaKnuun pa3jioxKCHUs, COCI[I/IHGHI/IH)

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUS

1.1

BemectBo n xumunyeckas peakuus. [losropenune

[lepuonnueckuii 3akoH. Ilepuoanueckas cUCTEMAa XUMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMUYECKUX JJIEMEHTOB NEPBBIX TPEX NEPUOJOB, Kalus, KaJIbLHUSI U HUX
COEIMHEHHI B COOTBETCTBUM C IOJOKEHHEM 3JeMeHTOB B [lepnoanueckoii

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJbl XMMHUYECKOW CBS3H. THUIBI KPUCTAIIMYECKHX
pEemETOK, 3aBUCUMOCTb CBOWCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOU
pelweTK M BHJA XUMHUYECKOH cBs3u. Kiaccudukanus M HOMEHKIATypa
HEOpPraHMYECKUX BELIECTB (MEXIyHApOJHAas U TpUBHAJbHas). XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCAIIMXCS K Pas3IMYHBIM KJIaccaM HEOPraHMYECKUX

COCI[HHGHHﬁ, TCHCTHUYECKAs CBA3b HCOPTaHUYCCKUX BEIICCTB




1.3

Knaccuukanus XMMUYECKHX PEaKIUi M0 pa3IMYHbIM MPU3HAKaM (110 YHCITY
U COCTaBy y4YacCTBYIOIIMX B PEAKIMU BEILECTB, MO TEIUIOBOMY 3(p(eKTy, 1o
M3MEHEHMIO CTETIEHEH OKHCICHHUS XUMHUYECKUX 3JIEMEHTOB, IO OOPAaTUMOCTH,
[0 YYacTHIO KaTaju3aTopa). OK30- U JHIOTEPMHUYECKHE pEaKIHH,

TCPMOXUMHUYCCKNEC YPAaBHCHUS. Ilonstue o CKOpPOCTH XUMHYISCKOM p€akuuu

1.4

1.5

1.6

1.7

2.1

[Tonsatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakuusx. [loHsaTue o
TOMOTEHHBIX W TETEPOreHHbIX peakuuax. lloHATme O XUMHUYECKOM
paBHOBecuM. (DaKTOpBI, BIUAIOLIME HA CKOPOCTb XMMHUYECKOM peakuuu U

ITOJIOKCHHUE XUMHUYCCKOI'0O PaBHOBECHA

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE  PEAaKLMHU,  JIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHUE ypaBHEHUH
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUM € MCIONb30BAHUEM METOJA

QJICKTPOHHOT'O Oananca

Teopus 3JIEKTPOIUTHUECKON JUCCOIMAIIMU. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katunonsl, aHnoHbl. MeXaHU3M AUCCOIMAIIMH BEIICCTB C PA3IMYHBIMU BUIAMHU
XHMHHGCKOP’I CBJsI3H. CTCHCHB OUCcoraIinm. CI/IJIBHLIG 148 CJIa6BIe B.HQKTpOJII/ITBI.
Peakiiun mornHoro oomMeHa. Y cloBUs MPOTEKaHUSI PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpAILIEHHbIE MOHHBIE ypaBHEHHUs peakuuid. CBOWCTBA KHUCIOT,
OCHOBaHMM W COJE€l B CBETE TMPEACTABICHUN 00 DSIEKTPOITUTHUECKOM

AucCcouralnuu. KauectBenHbie p€aKun Ha HOHBI. IlonsiTue 0 TUAPOJIU3C coJieit

XUMHYCCKUMN OKCIICPUMCHT: O3HAKOMJICHUC C MOACIISIMU KPUCTAIMYCCKUX
PEeIETOK HEOPTaHWYECKUX BEIIECTB — METAIOB MU HeMeTayioB (rpadura u
ajyiMaza), CJIO0XKHBIX BEUIECTB (XJIOpHJa HATPHs); UCCIEI0BAaHHE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOH pPEaKIHHh OT BO3ACUCTBHS PAa3IUYHBIX (DaKTOPOB;
WICCIIEJIOBAaHUE  DJIEKTPONPOBOMHOCTH  PAacTBOPOB  BEIECTB,  Ipolecca
JMCCOLMALMN  KUCIIOT, Inenodeili M coiell (BOSMOXKHO HCIOJIb30BaHHE
BHUJIEOMATEPUAIIOB); IPOBEIECHUE OIBITOB, WUIIOCTPUPYIOIUX IPU3HAKU
MIPOTEKaHUs peakluii HOHHOTo 0OMeHa (00pa3oBaHuUE 0CaJIKa, BbIJEJIEHHUE ra3a,
o0pa3oBaHUE BObI); ONBITOB, WIIOCTPUPYIOIIUX NMPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIMN (FTOpEHUE, peaKIIUK Pa3I0KEHUs, COETUHEHMS);
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C IOMOIIBI0 KayeCTBEHHBIX

peakuuii Ha HOHBI; pellleHUe SKCIIePUMEHTAIbHbIX 3a/1a4
Hewmeranisl 1 ux coenrHEeHUS

OOmast xapakTepucTuka TamoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,

XapakTepHble cTerneHu okucieHus. CrtpoeHue U (¢uU3NYECKHE CBOMCTBA



MPOCTBIX BEUIECTB — TraJIOT€HOB. XMMHUYECKUE CBOMCTBA HA MPUMEPE XJopa
(B3amMoJIelicTBHE C METa/UIaMH, HEMETaUIaMH, IIeI09aMu). XJIOPOBOIOPO/I.
ConsiHasi KUCIIOTa, XUMHUYECKHE CBOMCTBA, IMOJy4YeHUE, MPUMEHEHHE.
[elictBue xJjiopa M XJOPOBOJOPOJA HAa OpPraHM3M 4YesnoBeKa. Bakueiine

XJIOPUABI U UX HAXOXKICHUC B IPUPOAC

2.2

2.3

2.4

2.5

OO6mas xapaktepuctuka 37meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeNeHH oKucieHus. CTpoeHue u pusnueckue CBONCTBa
MPOCTBIX BEIIECTB — KHUCIOpOJAa U Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCJIOpOJia M cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOI, CTPOCHHUE,
¢usnveckne M XUMUYecKrue cBoWcTBA. OKCHIBI CEpbl KaK MPEACTaBUTEIN
KUCJIOTHBIX OKCUAOB. CepHas KUCIIOTa, (pU3NUECKUE U XMMHUYECKHE CBOMCTBA
(oOmme xKak mpeaCcTaBUTENS Kacca KUCIOT U creruduieckre). XUMHIECKUE
peakKIyy, JeXkallue B OCHOBE IPOMBIIIJIEHHOTO CIIOCO0a MOIy4EHUs] CepHOU
kucnothl. [Ipumenenue. Conu cepHOM KHMCIOTBI, KaueCTBEHHAs PEaKIMs Ha
cynbdar-uoH. HaxoxeHue cepsl 1 €€ coequHEeHUi B mpupoje. XUMHUYECKoe
3arpsiI3HEHUE OKPY’KAIOIIEH Cpelbl COEAMHEHUSMHU Cepbl (KUCIOTHBIE JOXKIM,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €0 MPeA0TBPAIlCHUS

OO6mas xapakTepucThuka 3JieMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHbIC CTENEHU OKUCICHUS. A30T, pPaCHpOCTpaHEHUE B
npupo/e, puznyeckne u XuMudeckue cBoicTa. KpyroBopot a3ora B npupo/ie.
AmMmuak, ero (Qusmueckue W XUMHUYECKHE CBOMCTBA, TMOJIyueHHE U
npuMeHeHne. Coiau aMMOHHUS, UX (DU3MUYECKHME U XUMHUYECKUE CBOICTBa,
npuMeHeHne. KauecTBeHHas peakiusi Ha MOHbI aMMOHHMSL. A30THAsI KUCIIOTa, €€
MoJiyuyeHue, pu3ndeckue U XMMHYecKre cBoicTBa (001Ire KaK npecTaBUuTeNs
Kjlacca KHUCIOT M crnenuduueckue). lVcnonab3oBaHWe HUTPATOB U coJied
aMMOHHS B KauecCTBE MHUHEpAIbHbIX yI0OpeHuil. XuMHuecKoe 3arps3HeHue
OKpY>KaIOIIEeH Cpebl COEIMHEHUSAMH a30Ta (KUCIOTHBIE JT0K]U, 3arpsi3HEHNE

BO3]IyXa, OYBBI U BOJJOEMOB)

®ocdop, anmnorponHbie Moaudukanuu dpocdopa, pusnueckue U XUMHIECKHE
cBoiictBa. Oxcun ¢ocdopa(V) u docdhopHas kuciora, Qusnyeckue u
XMMHYECKHE CBOWCTBa, monydeHue. Mcnonp3oBanue (ochaToB B KayecTBe

MUHEPAIbHBIX YA0OpEHH
OO6mas xapaktepuctuka 371eMeHTOB |IVA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIC CTENEHH OKHCIEHHA. YTJIepoJ], aUIOTPOIHbIC

Moau(pUKAIMK, paclpoCTpaHEHHE B Tpupone, (GU3NYECKUe U XHUMHUYECKHE




2.6

2.7

2.8

cBoiicTBa. Ancopobuus. Kpyrosopor yraepona B npupoje. OKCHabl yriepona,
X (QU3NYECKHe W XUMHYECKHE CBOWCTBA, JICHCTBUE Ha >KUBBIE OPTaHU3MBI,
MOJTy4YeHHE U IPUMEHEHHE. DKOJIOrnYecKre mpoOaeMbl, CBI3aHHbIE C OKCHIOM
yrnepona(lV); runoresa rio0albHOTO MOTEIUICHUS KIMMAaTa; MapHUKOBBIN
addext. YrompHas KUCIOTa U €€ CONd, UX (PU3NUECKHE M XUMHYECKHE
CBOMCTBa, MOJIydeHHEe U npuMeHeHne. KadecTBeHHas peakinus Ha KapOoHAT-
uoHbl. Vcnonp3oBanne kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIICHHOCTH U

CEJILCKOM XO3SIUCTBE

[TepBoHavanbpHBIC TOHATHS 00 OPTAHMYECKUX BEIECTBAX KAK O COCAMHEHUSIX
yriaepoja (MeTaH, 3TaH, STWJIEH, alleTHJICH, 3TaHOJ, TJIHUIEPHUH, YKCyCHas
kucioTa). X coctaB m xumudeckoe crpoeHue. IloHsATHE O OHMOIOTHYECKH
BKHBIX BEINECTBAX: XUpax, OElKax, YriaeBoJaXx — M UX POIH B JKHU3HH
YyeoBeka. MarepuanbHOE €IWHCTBO OPraHUYECKUX U HEOPTraHWYECKHUX

COEeIUHEHUN

Kpemunuii, ero Qusnueckue W XUMHUYECKHE CBOHCTBA, IMOJNyYCHHE U
npumeHeHnne. CoenHEeHHUs] KpeMHHsS B npupone. OOmue npencraBieHus 00
okcuae kpemHus(1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCTIOJIb30BAHKE
B ObITy, MEAWIIMHE, TPOMBINIUICHHOCTH. BaHeHmme CcTpouTeabHbIe
MaTepuasbl: KepaMuKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. [Ipobmemsr
0€30MacHOTO HCIOJIb30BAHUS CTPOUTEIIBHBIX MaTEPHAIIOB B TOBCEIHEBHOM

KHU3HU

XUMHUECKUI IKCIEPUMEHT: U3yuyeHHe 00pa3lloB HEOPraHWYECKHUX BEIIECTB,
CBOMCTB COJITHOM KHCJIOTBI; IPOBECHNE KAYECTBEHHBIX PEAKINN Ha XJIOpUA-
WOHBl W HaOJIOJIEHHE NPU3HAKOB MX IMPOTEKAHHUS; OMNBITHI, OTpakKarollue
(u3nyecKkre U XMMHYECKHE CBOMCTBA TaJIOTEHOB U UX COEAMHEHUN (BO3MOMXHO
UCIIOJIb30BAaHUE BUIEOMATEPHUATIOB); O3HAKOMJIEHHE C OOpa3lamMu XJIOPHI0B
(ramoreHuI0B); O3HAKOMJIEHHE C oOpa3laMu cepbl W €€ COCIUHCHUSIMHU
(BO3MOXXKHO HCIHOJIb30BaHHWE BHJIEOMATEPUAIOB); HAOIIOJEHHE Tpolecca
oOyriauBaHUs caxapa MoJl IeUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOI KHUCIIOTHI;
U3y4eHHe XUMHUYECKUX CBOMCTB pa30aBIeHHOM CepHOIl KUCIOTHI, IPOBEACHUE
KaueCTBEHHOM peaknuu Ha cynb(aT-MoH U HaOMIOJeHHe MpHU3HaKa eé
MPOTEKAHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMH a30Ta, pocdopa u ux
COCTMHEHHH (BO3MOXKHO HCITOJIb30BAaHUE BHJIEOMATEPHAIOB), 0OpaszmamMu
a30THBIX U (ochHOpPHBIX YA0OpEHMI; TOTyYeHUe, COOMpaHue, paclo3HaBaHue
U M3Y4YeHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX peakluil Ha MOH

aAMMOHHA U (bOC(I)aT-I/IOH U HU3ydCHHUC IIPU3HAKOB HX IPOTCKAHUA,



3.1

3.2

B3aUMO/JICHICTBIE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEbIO (BO3MOMXKHO
UCIOJb30BAHUE BHMJEOMATEPUANIOB); M3YyYEHHE MOJENIEeH KPUCTAIUIMYECKUX
peméTok anMasa, Tpadura, (QymIepeHa; O3HAKOMIIEHHE C MPOIECCOM
azicopOIMU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IIPOTHBOra3a; MOJy4yeHHe, COOMpaHHue, paclO3HABAaHUE U M3YyYCHHE CBOWCTB
YIJIEKHCIIOTO Ta3a; MpOBe/eHHE KadeCTBEHHBIX peakuuid Ha KapOoHaT- U
CWIMKAT-UOHBI U W3yYECHHE IIPU3HAKOB MX IIPOTEKAHUS; O3HAKOMIICHUE C
MPOLYKIMEW CHIMKATHOW IMPOMBIIIJIEHHOCTH; PEIIEHUE SKCIIEPUMEHTAIBHBIX

3aJ71a4 110 TeMe «BakHenIe HeMeTaUIbl U UX COEAUHEHUS
Meraniel 1 UX cCOeTMHEHUS

O6IJ_Ia$I XapaKTepI/ICTI/IKa XUMHUYCCKUX DJIECMCHTOB — MCTAJIJIOB HA OCHOBaAHHUU
ux nojoxeHus B Ilepumoanueckor cucteMe xumuyeckux snemeHntoB JI.M.
MenneneeBa u ctpoeHus: atomoB. CTpoeHHe MeTauioB. MeTrayuinueckas CBs3b
U MeTaJUIMYecKas KpHUCTallIMdecKass pemeéTka. OJIEKTPOXUMUYECKUH Pl

HaIIPSHKEHUN METAJIOB

dusznyuecKkue 1 XUMUYECKHEe CBOMCTBAa MeTaJuIoB. O0IIMe CrIoCOOb MOTydeHHUs
MeTauioB. [loHATHE 0 KOPPO3UK METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT
Koppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE

B OBITY U IPOMBIIIJIEHHOCTH

3.3

3.4

3.5

3.6

[I{emounble MeTauibl: nosnoxeHue B [lepuoanueckoil cucteMe XMMHYECKUX
aneMeHToB JI.11. MenzeneeBa; CTpOEHUE UX aTOMOB; HAXO0XKIEHUE B IIPUPOJIE.
duznyeckre 1 XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
U TUAPOKCUABI HATpusl U Kanuda. [IpuMeHeHue IIenoYHbIX METAJUIOB U UX

COEIUHEHUN

IIlenouno3eMenbpHBIE METAIIbl MAarHUM M KajJbIlUM: IIOJIOXKCHHE B
[Iepuonnueckont cucremMe xumuueckux dnemeHtoB .M. Menneneesa;
CTPOCHUE UX AaTOMOB; HaXOXKICHHE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBa MarHusi U Kajuplius. BakHeilline coelMHEHUs KallbLUs (OKCHUI,

TUIPOKCH, o). KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS

AnromuHuil: nonoxenue B Ilepuonuueckoil cucteMe XUMHUUECKUX 3JIEMEHTOB
J.M. MenneneeBa; CTpoeHHe aTOMa; HaxXxOXXIACHUE B mpupone. Pusndyeckue u
XUMHUYECKHE CBOMCTBa amoMHMHUA. AMQOTEpHBIE CBOWCTBA OKCHIA U

TUAPOKCHU A aJIIOMHUHUA

Keneszo: nonoxkenue B [lepuoanueckoit cucteMe xumuiyeckux snementon J1.1.

MeHneneeBa; CTpOGHUE aToMma; HaxoxzaeHue B mnpupone. dusnyeckue u



3.7

4.1

4.2

4.3

XUMUYECKHUE CBOMCTBA xene3a. Oxcuipl, ruapokcuabl U conu xenesa(ll) u

xkene3a(lll), ux cocras, cBOCTBA 1 TIOJTyYCHUE

XUMUYECKUH IKCIIEPUMEHT: 03HaKOMJIEHHE C 00pa3liaMy METaJIJIOB U CILIaBOB,
X (U3NYECKUMHU CBOMCTBAMHU; U3YUEHHE PE3yJIbTATOB KOPPO3UH METAIIIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHoCTeH
B3aUMOJICHCTBUSL OKCHUJA KalblUs M HATpusi C BOAOW (BO3MOXKHO
UCIOJIb30BAaHNE BHJCOMATEPUAIIOB); UCCIIEIOBAaHUE CBOWCTB JKECTKOW BOJBI;
mmpoLecca TOpPEHMsI Kejle3a B  KHCIOpoAe (BO3MOXKHO —HCIIOJIB30BAHUE
BUJIEOMATEPHAIIOB); MPU3HAKOB NMPOTEKaHMsI KAUECTBEHHBIX PEAKIMI Ha HOHBI
(Maruus, Kanplys, amoMuHus, nuHka, xenesa(ll) u xenesa(lll), memu(ll);
HaOJII0/IEHUE U ONMCaHKE MPOLIECCOB OKPALIMBAHUSA IUIAMEHH HOHAMU HATpPHUS,
Kamus W KanblMs  (BO3MOXHO  HMCIOJB30BAaHUE  BUAECOMATEPUAJIOB);
uccliieloBaHle aM(OTEPHBIX CBOWCTB I'MAPOKCHIA AJIOMUHUS U TMIPOKCUAA
LIMHKA; pEIICHNE SKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «BaxkHelne MeTauibl

U UX COCIUHEHUS»
XUMHUS U OKpYy’Karolas cpena

HoBsie maTepuansl 1 TeXHOJOTMU. BellecTBa 1 MaTepuaibl B OBCEIHEBHOM
YKU3HM YelloBeKa. XUMHUS U 310pOBbe. be3omnacHoe ncnonb30BaHue BEMIECTB U
XUMHUYECKHUX peakiuil B ObITy. [lepBas momols Mpu XUMHUYECKUX OXKOTax U

OTPAaBJICHHUAX

OCHOBBI  JKOJIOTMYECKOW  TPAaMOTHOCTH.  XHMHYECKOE  3arpsi3HCHHE
okpyxkatotei cpeapl [IJIK. Poib Xxumun B perieHrnr SKOJIOTUIECKUX TTPOOIeM.
[IpupoanHble UCTOYHUKU YTIEBOAOPOAOB (Yroyib, MPUPOAHBIA Ta3, HE(TH),
IPOAYKTHI X TIepepabOTKH, UX POJIb B OBITY M MPOMBIIIICHHOCTH

XUMHUECKUH SKCIIEPUMEHT: 3yueHHe 00pa3lioB MaTEPHAIIOB (CTEKIIO, CTLIABHI

METaJIJIOB, TOJIMMEPHBIE MAaTEPHAJIbl)



IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHUS

Kon
NpoBepPsieMoro
TpedoBaHMS

1

11

1.2

1.3

2.1

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJbTaTaM
0a30BOro ypoBHsI 0CBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI
NMPOrpaMMbl OCHOBHOT0 0011ero oopaszoBanusi Ha ocHoBe PI'OC

IIpencraBnenue:

O TI03HAaBa€MOCTH SBJICHUH NPUPOABI, MOHUMaHHE OOBEKTHUBHOMN
3HAYMMOCTU OCHOB XMMMYECKOW HayKH Kak 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa O0IEeil KyJIbTyphl M HPAaKTUYECKOH
NESTEeNbHOCTH YEeJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOIIECTBA;

IMOHUMAaHHEC MECTAa XUMUH CPEAN APYI'UX CCTCCTBCHHBIX HAYK

0 HAYYHBIX MCTOAAX IMO3HAHUSA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUA BCHICCTB H H3YYCHUA
XHMHUYCCKUX peaKuHﬁ; YMCHHUEC HCIHOJIB30BAaTb MOJACIN  IJIA

O0OBSACHEHHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax npodeccuoHaTBLHOMN IEATeTFHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMU Ha JOCTHIKECHHSIX
XMMUYECKOH HAyKH, YTO MO3BOJHUT OOYYarOIIUMCSl pacCMaTpUBATh
XUMHIO Kak chepy cBoeld Oyaymed mnpodeccroHaIbHOR
NESTENbHOCTH W  CHeNaTh OCO3HAHHBIM BBIOOP XHUMHH Kak
npodMIBHOTO MpeaMeTa NpU Mepexoje Ha YPOBEHb CPEIAHEro

obmiero oopazoBaHus

Bianenue cucreMoll XMMHUYECKMX 3HAHUM U yMEHHUE IPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BOXHEUIINE XUMHUYECKUE TMOHSATHS: XUMHUECKUH DIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CI0KHOE BEIECTBO, OJHOPOIHAS U
HEOJHOPOJIHAsT CMECh, OTHOCUTEIIbHBIC aTOMHAsi W MOJICKYJISIpHAs
MaccChl, KOJMYECTBO BEIIECTBA, MOJb, MOJIIPHAS Macca, MOJISPHBIN
00BEM, OKCH, KHCIIOTa, OCHOBaHHE, COJIb (CPEemHsis), XUMUYECKas
pCakuud, pCaKuuu COCAWMHCHUA, PCAKIOWK Pa3IoXKCHUA, PCaKIHUN
3aMEIeHUs, PEaKIUK O0OMEHa, TEIUIOBON A(QPEKT peakiuu, K30- U
SHJIOTEPMHUUYECKUE PEAKIIUH, PACTBOP, MACCOBAS JIOJISI XUMHUYECKOTO

QJIECMCHTa B  COCAMHCHHUH, MACCOBasA JOJd W IIPOLCHTHaA



2.2

2.3

KOHILICHTpALKs BELECTBA B PACTBOPE, AAPO aTOMA, JIEKTPOHHBIHN CIOM
aTomMa, aToMHas OpOHTanb, paJuyc aToMa, BAJIEHTHOCTb, CTEEHb
OKHUCJIEHUS, XUMHUUYECKAs CBS3b, JIEKTPOOTPHULIATEIBHOCTD, MOJISIPHAs
Y HEIOJISIPHAsl KOBAJIEHTHAs CBSA3b, MOHHAS CBSA3b, METAJUIMYECKAs
CBSI3b, KPUCTAJUTMUECKAs pelIETKa (aTOMHas, HOHHAS, METaJTTHIeCKasl,
MOJIEKYJISIpHAsi), MOH, KaTHOH, aHHOH, 3JIEKTPOJIUT U HEIIEKTPOJIUT,
AJNIEKTPOJIUTUYECKAST JUCCOIMAIIMS, PEaKIUd HOHHOTO OOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKUUH, OKUCIHUTEIb U
BOCCTAHOBUTEJb, OKHCJIEHUE W BOCCTAHOBIICHUE, JJIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE DEeaKIuHy,
CKOPOCTb XMMHMYECKOW peakuuu, kartanusarop, I[IJIK, xopposus
METaJJIOB, CILJIaBBbI

OCHOBOIIOJIATal0IINe 3aKOHbl XWMHH: 3aKOH COXPAaHEHHsI MaccChl,
nepuoguyeckui 3akoH .M. MenneneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOTaJpo

TEOPUM  XUMHUHU:  ATOMHO-MOJIEKYJISIpPHAsE  TEOpHs,  TEOpHs

BHGKTpOJII/ITH‘ICCKOﬁ JUucconuanmmn

3.1

3.2

3.3

3.4

BrnaneHnne ocHoBaMM XHMHUYECKOM Ir'paMOTHOCTH, BKJIIOYAIOIICH:

yMEHHE TMpPaBWIbHO HCIOJb30BaTh H3YYCHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHClIe MHUHEpalbHble YIOOpEHHS, METaJUIbl U
CIUIaBbl, TPOJYKTHl MepepaboTKH  MPUPOJHBIX  HCTOYHHUKOB
YTJIeBOIOPOAOB (yTJasi, MPUPOTHOTO raza, He)TH) B OBITY, CETHCKOM
XO35MCTBE, HA TMPOU3BOJACTBE U IOHUMAHUE 3HAYECHUS IKUPOB,
OenKoB,  YIJIEBOJOB JJIsi  OpraHM3Ma  4YEIIOBEKa;  YMEHHE
MPOTHO3UPOBATh BJIMSHHE BEIIECTB M XMMHUYECKUX MPOIECCOB Ha

OpraHM3M YeJIOBeKa U OKPYKAIOIIYIO IPUPOJHYIO CPEIy

YMCHUEC UHTCIPUPOBATE XMMHWYCCKHUEC 3HAHHA CO 3HAHUAMH APYTIUX

y‘{CGHLIX npeaAMETOB

HaJIN4Muc OIIbITa pa6OTBI C Pa3IMYHbIMHU UCTOYHUKAMHA I/IH(I)OpMaI_II/II/I
10 XUuMHuM (Haquaﬁ MU HAYYHO-TIOIIYJISIpHAA JIUTCPATypa, CJIOBApH,
CIIpaBOYHHKHU, I/IHTCpHCT-pecprBI)

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(I)OpMaI_[I/IIO O BCHOICCTBAxX, HX
NpeBpalICHUAX U MMPaKTUYICCKOM NPpUMCHCHUHU W  YMCHUC

HCIIOJIb30BaTh €€ IJIs peICHUA y‘le6HO'HO3HaBaTCJ'IBHBIX 3aga4



7.1
7.2

Biianenne ocHOBaMU INMOHATUHHOIO ammapara X CHUMBOJIUYECKOIO
A3bIKAa XMMHHU JUISL COCTABICHUs (POPMYJT HEOPTaHUUYECKUX BEILECTB,
YPAaBHEHUN XUMUYECKMX pEaklMii; OCHOBAMU XUMHUYECKOHN

HoMeHknatypsl (IUPAC u TpuBnaibHOif)

YMeHHne 0O0BSICHATH CBS3b MOJOKECHHS deMeHTa B [lepuonnueckon
CUCTEME C YHCIIOBBIMU XapaKTepI/ICTI/IKaMI/I CTpOGHI/ISI aTOMOB
XUMUYECKAX DJIEMEHTOB (COCTaB W 3apsia sapa, OOIIee YHCIIO
AJNIEKTPOHOB), pacHpeieieHUEM HIICKTPOHOB IO JHEPTeTUYECKUM

YPOBHAM aTOMOB II€PBBIX TpéX NEprUoa0B, Kalluid U KaJIbIUA

IIpencraBnenne O  NEPUOAMYECKOM  3aBHCHMOCTH  CBOMCTB
XUMHUECKUX 3JIEMEHTOB (panyc aTOMa, MJIEKTPOOTPULIATEIBHOCTS),
IIPOCTBIX M CIOKHBIX BEHIECTB OT TIIOJOXKEHUS DIEMEHTOB B
[lepuonuueckoit cucteme (B MajbIX MEpUOJAX U  IJIABHBIX
MOJArpYyNIax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

YMmeHue kinaccupuIpoBaTh:

XHUMHWYECKUEC 3JICMCHTHI

HCOPTaHNYCCKUC BCIICCTBA

7.3

8.1

8.2

8.3
8.4

9.1

9.2

XUMHYECKHUE PEAKITUN

YMeHHue onpenessirTh:

BaJICHTHOCTh M CTETICHb OKHUCJICHHSI XUMUYECKHIX JJIEMEHTOB, 3apsi]
HOHa

BHJI XUMHUYECKON CBS3M W THUIN KPUCTAJUIMUYECKOW CTPYKTYpHI B
COCAUHCHHSIX

XapakTep Cpelibl B BOJHBIX pACTBOpaX BEIIECTB (KUCIOT, OCHOBAHUIA)
OKMCJIUTENh H BOCCTAHOBUTEIIb

YMeHune xapakTepru3oBath (GU3MUECKUE U XUMUYECKUE CBOMCTBRA:
MPOCTBIX BEIIECTB (KUCJIOPOJ, O30H, BOJOpOA, Tpadur, ammas,
KpeMHUu#, a3or, (docdop, cepa, XJIop, HATPUH, Kalawii, MarHWi,
KaJIBIIMA, aJTFOMUHHM, JKEJIe30)

CIIOKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PAacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOIOPOJ, OKCHIBI W THIPOKCHIIBI
MetamwioB |I-IlA rpynm, amomunams, menu (I1), nuaka, xenesa (Il u

I11), okcuast yrnepoaa (11 u 1V), xpemuus (1V), azora u pocdopa (111



u V), cepot (IV u VI), cepuucras, cepHas, a30TuUCTas, a30THas,
dbocdopHas, yrojbHasi, KpeMHHEBasI KHCJIOTA U MX COJIH)
MPOTHO3UPOBATh M  XapaKTEpPU30BaTh CBOWCTBAa BEIIECTB B

3aBUCUMOCTH OT UX COCTaBa U CTPOCHHA, NIPUMCHCHUC BCUICCTB B

33 3aBUCUMOCTH OT HMX CBOKMCTB, BO3MOXHOCTb TPOTEKaHUS
XUMHYECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHHUE COCTaBISITh MOJICKYJISIPHBIE M HOHHBIC YPAaBHEHUS PEaKIUi,
B TOM YHCJIC:
10.1 peakuii MOHHOTO OOMeHa
10.2 OKHCJIUTEIPHO-BOCCTAHOBUTEIBHBIX PEAKIIHA
102 WUTIOCTPUPYIONINX XUMUYECKUE CBONCTBA W3YYCHHBIX KIIACCOB
' (Tpymin) HEOPraHMYECKUX BEIIESCTB
104 MTOATBEPKIAIOIINX TEHETHYECKYIO B3aMMOCBSI3h MEXTy HUMHU
11 YMeHue BBIYUCIATH (TIPOBOAUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJSIPHYIO M MOJISIPHYHO MaccChl BEIIECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO DJIEMEHTA B COSTMHCHHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00beM ra3oB
114 M0 YPaBHECHUSM XHUMHUYECKHX PEaKIUi W HAXOJUTh KOJIHYECTBO
' BEIIECTBA, 00BEM M MacCy peareHTOB WIIH MPOTYKTOB PEaKIIuU
12 Bnanenue (3HaHMe OCHOB):
OCHOBHBIMH  METOJIaMH HAY4YHOTO TOo3HaHWs (HabOmroneHue,
191 U3MEpPEHUE, IKCIICPUMEHT, MOJICTTMPOBAHNE) TP U3yUCHHH BEIICCTB
' U XUMHYECKHUX SIBIICHUH; yMeHHE C(HOpPMYIHpOBATH MPOOJIEMy H
MIPEUIOKUTH ITYTH €€ PeIICHHSI
122 0e3omacHOil pabOThIl C XMMHUYECKHMHU BEIICCTBAMH, XMMHUYECCKOMN
' MOCYION U JIaopaTOPHBIM 000PYAOBaHUEM
npaBujIaMu 0€e30IacHOro oOparteHus c BEILIECTBAMU,
HCIIOJIb3YEMBIMH B TIOBCETHEBHOM KM3HU, MTPABWIIAMHU TIOBEJICHUS B
193 HeNsix cOepekeHHs 370POBbsl U OKPYXKAIOUIeH MPUPOIHON CpPEIbI;

IMIOHHMAaHHUC BpCaa (OHaCHOCTI/I) BOB,I[GIZCTBHH Ha JXMBBIC OPraHU3MbI
OHpeIIeHéHHBIX BCIICCTB, CII0C000B YMCHBUICHUA u

MPEAOTBPAIIECHUS X BPEIHOTO BO3ICUCTBUS




13

131

13.2

13.3

Hamune MNPAKTUYCCKHUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBICHUA

CICAYIOMUX XUMHUYCCKHUX SKCIICPUMECHTOB!

U3ydeHHe ¥  ONUCaHWe  (PHU3MUYECKUX  CBOWCTB  BEIIECTB;
O3HAaKOMJIEHHUE C (PU3NIECKUMHU U XUMUYECKUMU SBIICHUSIMU; OTIBITHI,
WITIOCTPUPYIOIIKE PU3HAKU MPOTEKAHUS XUMHUECKUX PEaKIUi
U3yudeHHe crocoO0B pa3AeieHus cMecen

MOJIyYeHHUE KHUCIIOpOJla W M3yYeHHE €ro CBOWCTB; TOJIYYCHHE
BOJIOPOJIa U U3yYEHHE €r0 CBOMCTB; MOJyuyeHHE YTIEKUCIOro ra3a u
U3yYeHHE €ro CBOWCTB; IOJy4eHHE aMMHaKa W H3Y4YCHHE €ro

CBOWCTB

13.4

IIPUTOTOBJIEHUE pACTBOPOB C OINpPENEIEHHON MacCOBOW JoJel

PacTBOPEHHOTO BEIIECTBA

135

13.6

13.7

13.8

IPUMEHEHWE  HMHAMKATOpoB  (JlakMyca,  METWIOpaHXka |
denondranenna) 1 onpeneIeHus XapakTepa Cpeibl B pacTBopax

KHUCJIOT U LIeJIouel

HUCCIICAOBAaHHUEC U OIIMCAaHHC CBOWCTB HCOPraHNM4YCCKUX BCHICCTB
Pa3IMYHBIX KJIACCOB; U3YUCHUC B3aUMOJCHUCTBUS KUCIIOT C METajljilaMu,
OKCHJaMU MCTaAJIJIOB, pPacTBOPUMBIMUA n HCPACTBOPHUMbIMHU
OCHOBAaHHMsAMH, COJIIMH, IIOJTYYCHHE HCEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHHUC OJHOro w™McErtajaja JApyruM M3 pacTBoOpa COJIH,
HUCCICIO0BAaHUC aM(I)OTepHLIX CBOICTB TUAPOKCHUIAOB AJIFOMUHUSA U

IUHKA

PCHICHUC SKCIICPUMCHTAJILHBIX 3a/1a4 110 TEMaM: «OCHOBHBIC KJIaCChI
HEOPTaHUYCCKUX COCI[PIHCHPIﬁ»; <<9J'IeKTp0J'II/ITI/I‘ICCKaH
JAUCCOLM AL «Baxwneiimye HeMeTaaabl U HX COCAUHCHUAY,

«Baxneie MeTaIbl M UX COCTUHEHUS

XMMHUUYECKHE  OKCIIEPUMEHTHI,  HUIIOCTPUPYIONIHE  MpPU3HAKH
NPOTEKaHUs peaKUMii HOHHOTO OOMEHa; KaueCTBEHHBIE PEaKIIUU Ha
NPUCYTCTBYIOIME B BOJHBIX PACTBOPAax MOHBI: XJIOPHI-, OpomMHuI-,
uomua-, cynedar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THAPOKCUI-UOHBI, KATHOHBI aMMOHHS1, MarHusi, KaJbIIKs, AIIOMUHHS,

xenesa (2+) u xenesa (3+), menu (2+), UHKA

14

YmMmeHnue:




141

NPEICTaBIATh PE3yJbTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeIbCTB, I'padUKOB M TaOJIUI] M BBIABIATH SMIUPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATb CBA3HU MCXKIAY pCaIbHO Ha6J'II-O)IaeMI)IMI/I
XUMHUUYCCKMMU ABJICHUSAMHU M IIPOOCCCaMH, IIPOUCXOAAINNMU B

MaKpo- U MUKPOMHpE, OOBACHATH MPUYMHBI MHOTOOOpa3usl BEIIECTB



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 [lepBoHayaJIbHbIE XUMUYECKHE ITOHSATHS
1.1 UYucTele BemecTBa U cMecu. CiocoObl pa3ziesieHus: cMecei
19 ATOMBI M MOJEKyJbl. XUMHYECKHE »3JeMeHTbl. CHMBOJBI XHMHUYECKHX
' 251eMeHTOB. [IpocThIe U C10XKHBIE BELIECTBA.
13 Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHMHYECKHUX 3JIEMEHTOB.
' CrerneHb OKUCIICHUS
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENIBHAs aTOMHas Macca.
1.4 OtHocuTenbHast MOJIEKyJIsApHas Macca. MaccoBast 10151 XUMHYECKOTO 2JIEMEHTa
B COEIMHEHUU
L5 KommuectBo BemectBa. Monbs. MonspHast macca. MonsipHblid 00BEM Ta3oB.
' B3aumocBs3b KOJIMYECTBa, MAaCChl U YHCIIa CTPYKTYPHBIX €IMHUI BEIIECTBA
16 dusnueckre U XMMHUYECKUE SIBICHUA. XUMHUYECKas peaklus U e€ IMpU3HaKu.
' 3aKOH COXpaHEHMsI MAacChl BEIIECTB. XMMHUECKUE YPAaBHEHUS
5 ITepuognueckuii 3akoH U Ilepuonuyeckas cucTeMa XMMHUYECKHX 3JIEMEHTOB
1. Mengaeneea. CTpoeHHE aTOMOB
Ilepnonnueckuii 3akoH. llepuogmyeckas cHcTeMa XUMHUYECKHX JJIEMEHTOB
2.1 .M. MenneneeBa. [lepronbl u rpynnbl. OU3HYECKUI CMBICIT TOPSIAKOBOTO
HOMEpa, HOMEPOB MEPHOa U IPYIIbI AJIEMEHTa
Crpoenue atoMoB. CoctaB aToMHBIX sifep. M3oTomnbl. Dnektponsl. CTpoeHue
2.2 AJIEKTPOHHBIX 000I04eK aToMOB TMepBbIX 20 XUMHUUECKUX 3JIEMEHTOB
ITepnonnueckoii cucrems! .M. Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUECKHUX 3JIEMEHTOB NEPBBIX TPEX
NEepUOAOB, Kalus, Kainplus (paguyca aToMOB, 3JIEKTPOOTPULATEIbHOCTH,
2.3 METAJIMYECKMX M HEMETaJNIMYEeCKHMX CBOMCTB) M HX COEAMHEHUH B
COOTBETCTBUHM C IIOJIO)KEHHEM »3JieMeHTOB B Ilepuoguueckoil cucreme u
CTPOEHHEM HX aTOMOB
3 CrpoeHue BemecTsa
Xumnueckass cBsi3b. KoBajieHTHas (HOJsipHass M HEMOJISIpHAs) CBS3b.
3.1 DNEKTPOOTPULIATEIIBHOCTh ~ XMMHMYECKMX  JJI€MEHTOB. MoOHHas  CBA3b.

Meraminueckas CBSI3b



3.2

Tunel KpUCTAINIMYECKUX PEIIETOK (aTOMHAasi, HMOHHAs, MeTajuIMdecKas),
3aBUCHUMOCThH CBOMCTB BELIECTBA OT TUIA KPUCTAIIMYECKOW PEIIETKH M BHUIIA

XUMHYECKOM CBI3U

4.1

4.2

4.3

Baxuerimme mnpeacraBuTeNM HEOPraHMYECKHX BellecTB. HemeTtamibl U ux

coeiMHeHMs. MeTaniabl M UX COeAUHECHUS

Knaccugpukamuss u HOMEHKIIATypa HEOPTaHHMYECKUX COCAMHEHH: OKCHIIOB
(coneobpa3syromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecoJieo0pa3yrolre; OCHOBaHUM (LIENOYM M HEPAaCTBOPHUMBIE OCHOBAHMUSA);
KUCJIOT (KUCIOpOJCOJepKalie | OECKHUCIOPOAHBIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCITBIX)

@dusnueckue W XUMHYECKHE CBOWCTBA TMPOCTHIX BEHIECTB-HEMETAIIOB:
BOJIOPO/1a, XJIOpa, KUCI0POa, Cephl, a30Ta, pochopa, yriepoa, KpeMHHUS
dusnyeckre ¥ XUMUYECKHUE CBOWMCTBA MPOCTHIX BEINECTB-METAJLIOB: JIUTHS,
HATPUS, KaJIWs, MarHUS M KaJIbLUs, ATFOMUHUS, Kele3a. DIEKTPOXUMUUECKUH

pAI HAPSKEHUM METAJIIOB

4.4

®Ou3nYecKue U XMMUYECKHUE CBOMCTBA BOIOPOOHBIX COCAUMHEHHMI HEMETAJIJIOB:

XJIOPOBOJIOPO/IA, CEPOBOOPOIA, AMMHAKA

4.5

4.6

4.7

4.8

4.9

dusnveckue ¥ XMMHUUYECKHE CBOMCTBA OKCHAOB HemetayuioB: cepsl (1V, VI),
azora(ll, 1V, V), docdhopa(lll, V), yrnepoma(ll, 1V), kpemuusa(1V). Tlonyuenue
OKCHJ/IOB HEMETAJIJIOB

Xumnueckue cpoiictBa okcuao: metauioB |A-IIA rpynn, nunka, meau(ll) u

xenesa(ll, 11). [TonyueHre OKCHIOB METAIIIIOB

XHUMHUYECKHE CBOWCTBA OCHOBAaHUH M aM(pOTEPHBIX THIPOKCUIOB (Ha IpUMEpe
TUAPOKCUIIOB aJIOMUHHUA, JKene3a, [uHKa). [lomydeHne OCHOBaHUU U
aM(}OTEPHBIX THIPOKCUIOB

OO01mure XUMUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOAOPOTHOM,
CEPHHUCTOU, CepHO, a30THOH, (hochopHOM, KpeMHHEBOU, yroiabHOU. Ocobbie
XMMHYECKHE CBOWMCTBA KOHIEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT.

HOJ'Iy‘-ICHI/Ie KHUCJIOT

OO6mue xuMHYecKre cBOCTBa cpenHux coieil. [lonydenue coneit

4.10

[Tonyuenue, coOupaHue, pacro3HaBaHWE BOAOPOJA, KHUCIOPOAa, aMMHUAKa,

YTIIEKHCIIOTO Ta3a B JIA00paTopuu

411

[Tony4yenne amMmmuaka, CEpHOW U a30THOM KUCIIOT B IPOMBIIIIIEHHOCTH. O01Iune

CIIOCOOBI MMOJY4YCHUA MCTAJIJIOB



4.12

5.1

5.2

5.3

5.4

5.5

I'eneTnyeckas CBSI3b MCKAY KilaCCaMU HCOPTraHUYCCKUX COGI[I/IHCHI/Iﬁ
XuMuyeckue pcakuuu

KJ'IE[CCI/I(I)I/IKaI_II/ISI XHUMHUYCCKUX peaKLII/Iﬁ 110 pa3JIMYHBIM IIPU3HAKAM: 110 YUCITY U
COCTaBy YYACTBYWOIIHMX B pPCEaKIHU BCUICCTB, IO TCIIJIOBOMY B(I)CI)GKTy, 110

W3MEHECHHIO CTCIICHEH OKHMCICHUS XUMHUUECKUX DJIEMCHTOB

TermnoBoit 3¢h(deKT XUMHUYECKON peakiuu, TEPMOXUMHUYECKHE YpaBHEHUS.
DK30- U 3HIOTEPMUYECKUE peakluu. TepMOXUMUYECKUEe YpaBHEHHS
OKHUCIUTEIFHOBOCCTAHOBUTEIIbHEIE pCaKuuru. OKHCIIUTEIIN U BOCCTAaHOBUTEH.
[Ipouecchl  OKMCIEHHSI W BOCCTAHOBJICHMS.  ODIJIEKTPOHHBINM  OanaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEIHLHON PEaKIIUN

Teopus JIEKTPOIUTHUECKON qucconranuu. KatnoHbl, aHHOHBI. DJIEKTPOIUTHI
1 HeRNEKTPOIUThl. CUiIbHBIE U clabbie 2NeKTPOoauThl. CTeneHb IUCCOIMALIUN
Peakiuu nonHoro oomeHa. YclioBUS MPOTEKAHUS PEaKIuidi HOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKLIUU

XHUMHS ¥ OKpYyXKarolas cpeaa

6.1

6.2

6.3

6.4

6.5

Bemectsa u Marepuansl B IIOBCEJHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHUYECKHUX PEaKUMH B jabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb ITPHU XUMHUYCCKUX OKOI'aX U OTPABJICHUAX

XUMUYECKOE 3arpsi3HEHHE OKpYyKaroIed cpefapl (KUCIOTHBIE  JOXKIH,
3arpsi3HEHHE MOYBBI, BO3JyXa U BOJAOEMOB), CIIOCOOBI €ro MPeaoTBPALCHUS
[Ipenenbuas pomyctumasi koHneHTpauusi BemectB (I1JK). Ponp xumuum B
pPEIICHUH DKOJOTHYECKUX TpolieM. YCuieHWe MapHUKOBOTO 3ddekTa,

pa3spymi€cHUC O30HOBOI'O CJI0s

[Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUN B
OBITY, MEIMIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM Xo3siiicTBe. [IpuMeHnenue
METAJJIOB W CIUIABOB (CTallb, YYTYH, IIOPATIOMUHHI, OpoH3a) B OBITY U
MIPOMBIIIUICHHOCTH X COeTMHEeHHM. [[oHsATHE 0 KOPPO3UU METAIIJIOB, OCHOBHBIE
CIocoOBI 3aUTHI X OT KOPPO3UU

[IpupoaHble HCTOYHUKHU YTIEBOJOPOAOB (Yrojib, MPUPOAHBIN ra3, HE(Tb),
MPOJIYKTHI X nepepadboTku (0EH3UH), UX POJb B OBITY M MPOMBIILIEHHOCTH
[lepBoHavanbHbIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAK O COCIMHEHHSIX
yriepoaa (MeTaH, 3TaH, STUJICH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAst KHCIIO0Ta).
[TonsiTre 0 OMOOTMYECKH BayKHBIX BEILIECTBAX: KUPAX, OCIKaX, YIIIEBOIaX — U UX

POJIK B ) KU3HH YCTIOBCKA



7.1
7.2
7.3

PacuéTsr:
o opmyrIaM XUMUYECKUX COCTUHEHHH
Macchl (MaccoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

Mo XUMHUYCCKUM YpPaBHCHHUAM



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






