MUHHUCTEPCTBO INPOCBEIEHUS POCCHIICKO¥ OEJEPALINU
MunucreperBo o6pasoBanus u Hayku Pecny6anku Tataperan
MyHuuunaibHoe 06pa3oBanne AeKceeBCKHil MYHHUHNAIBHBIN palioH
Pecny6anku Tataperan

MBOY «YyBawmckomaiinckas QOOIL»

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO

Pykosoaurens MO 3amectutenb qupekTopa 7t
U<\, Eroposa ULA. no YBR#/TopGynosa. H.H, \}(DCIIODOB 3
ITpotokon Nel ot 29.08.2023  TIpotokoxn Ne 1 ot 31.08.2023 - ITpukas No 40h‘c'f,r 31.08.2023

TOP LIKOJIbI

PABOYAS IPOTPAMMA
(ID 665484)

y4yebnoro npeamera «Xumusi. bazosbiii YPOBEHb»

Mist obyuaromxcs 8 — 9 kinaccos

c. UyBamckas Maiina 2023



HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30oBaHusl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM paboyell HporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMK MPENoJaBaHus y4eOHOro mpeaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo Xxumuu 1a€T TpEACTaBICHUE O LENAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYyYAIONIUXCSA CPEICTBAMU Y4EeOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
mpeayCMaTpUBAET PACHPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHHUE TIO
paznelaM M TeMaM MPOTrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHbIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTelIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHusl, a TakKe TpeOOBaHUHN K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUHU CIY)KHUT OCHOBOM s (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhI IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH,

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB HX CaMOCTOSTEIBHOW  Y4eOHOW JIEeSITEeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B IPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;

Croco0CcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B AKOJIOTHUYECKOE
oOpa3zoBaHue 00y4aOIINXCS.



JlaHHbIE HampaBlieHHs] B OOYYEHUM XUMUU OOECMEeUMBarOTCS crenu(uron
colepkaHMusi ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpa)kKeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTarne e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEero 0Opa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYATIBHBIX TMOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMHUMU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMUpPOBAHA HA OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3ydeHuro. Colep:kaHue CKIIAIbIBAETCA U3 CHCTEMBI
MOHSITUA O XMMHYECKOM BJIEMEHTE U BEILIECTBE U CUCTEMBbI IMTOHATUN O XUMHUYECKOU
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 MPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HAa OCHOBE TEOPETUUYECKHUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHUSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4E€HUS O CTPOCHUHU aTOMa U XUMUYECKOMN CBSI3H;

— TpEeACTaBICHUNU 00 DJIEKTPOJUTHUECKON JTUCCOIMAIIUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, pa3BUBAIOTCS TOCIJICIOBATEIIBHO OT OJHOTO
YPOBHS K JPYroMYy, BBITIONHSS (YHKIIMU OOBSCHEHHS W IPOTHO3MPOBAHMS
CBOWCTB, CTPOCHHS M BO3MOKHOCTEH MPAKTUUYECKOTO0 MPUMEHEHUS U TOJYyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHE TMPOrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABICHUS] O XUMHUYECKOW COCTABJISIOIICH HAYYHOM KapTUHBI MHpPA B JIOTUKE
€€ CHCTEeMHOW MpHUPOABI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METOJlaM TO3HaHUsl B Hayke. M3ydeHue XUMHUM MPOUCXOIUT C IPHUBICUYCHUEM
3HAHUW W3 paHee M3YYCHHBIX YYCOHBIX NpeaMeToB: «OKpyXKalomuid MHpY,
«bwuonorus. 5—7 knaccel» u «Pu3nKa. 7 Ki1accy.

[Ipy wu3yyeHHMH XUMHH TPOUCXOJHWT (POPMHPOBAHWE 3HAHWK OCHOB
XUMHUYECKOW HAyKH KakK O0JIaCTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUYECKON
NESITEIbHOCTA YEJIOBEKA M KAaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOHM KYJIBTYPHI.
3amadya yuyeOHOTro IpeaMeTa COCTOMT B (DOPMHPOBAHMH CHCTEMBbI XUMHUUYECKHX
3HAaHUN — BaKHEHUITHUX (PaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYCCKUX IOJIOKCHUH,
JOCTYIHBIX O00OOIIEHUH MHMPOBO33PEHUECKOTO XapakTepa, sA3blka HayKH, B
MPUOOIICHNN K HAyYHBIM METOJaM TIO3HAHWUS TPU H3YYCHUU BEIISCTB U
XUMHUYECKUX PEaKIid, B (QOPMUPOBAHUN M PA3BUTHH MO3HABATCIHLHBIX YMCHUN U
WX TPUMCHECHHH B Y4YCOHO-IIO3HABATCIBHONM H  Y4eOHO-HCCIIECIOBATCIILCKON
NeSTeIbHOCTH, OCBOCHHMH TIpaBHJI 0€30MacCHOr0 OOpallleHus C BEIIECTBAMHU B
MMOBCETHEBHOM JKU3HM.



[Ipy M3y4eHUM XMMHUM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKUEe LIeJIH, KaK:

— (opMupoBaHHE MHTEJUVIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHMIH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] HAa  CHUCTEMaTHYeCKOe MPUOOIIECHHE
oOydJaromuxcsd K CaMOCTOSITENIBHOM MO3HABATEIbHON JEATENbHOCTH, HAYYHBIM
METO/aM MO3HaHHs, (GOPMHUPYIOUIUM MOTHBALUIO U Pa3BUTHE CIOCOOHOCTEW K
XUMUU;

— obecrnieyeHue yclIoBUl, CIOCOOCTBYIOIINX MTPHUOOPETEHHUIO 00yYatOIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUA W CaMONO3HAHHUA, KIIOYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIETEHIMI), UMEIOUIMX YHUBEpPCAIbHOE 3HAUCHUE MJif
Pa3TUYHbBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o60miel (YHKIMOHATBHOM M  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSCHATH M OLEHUBATH SIBJICHUS
OKpPYXAaIOIEr0 MHpA, UCIHOJIb3Ysl 3HAHUS U ONBIT, MOJYYCHHBIC MPU H3YYCHUH
XHUMUH, TPUMEHATh HMX TpPH PEIICHHH TpoOJieM B TIOBCETHEBHOW IKU3HU W
TPYAOBOM JAEATEIBHOCTH;

— ¢opMmupoBaHHE Yy O0OyYaloOlUMXCsl T'YMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAaHUW JJs BBIPAOOTKH HSKOJIOTHUYECKH
11eJIeCO00Pa3HOro TOBEAEHUSI B OBITY U TPYHOBOW JAEATEIBHOCTH B LEIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAlUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JaJIbHEHIIETO
o0y4eHHUSI.

OOmiee 4ucaO YacoB, OTBEAEHHBIX MJS HM3YyYEHUs] XUMUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBanHms, cocTaBiseT 136 yacos: B 8 kiracce — 68 gacos (2
yaca B HeJel0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEINIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O METOAaxX MO3HAHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAs aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX e€auHMIl BemecTBa. Pacu€tel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usznueckux (TUIaBICHME BOCKA, TasHUE JIbJla, pAcTHpAaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICICTBHE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THIAPOKCH]IA
menu (II) mpu HarpeBaHuu, B3auMOIEHCTBUE Keme3a ¢ pacTBopoM conu Menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH MOBAPEHHON
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 31e€MeHT U HpocToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoje. O30H — aioTponHas MoAU(pUKALIS KUCIOpOaa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bogopon — »snmemeHT M mpocToe BewmecTBo. HaxoxaeHnue Bomopoaa B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbl. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannmueckux coenuneHuil. Oxcuabl. Kmaccuduxanus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa coseit. @uzndeckre U XMMHUUYECKUE CBOMCTBA COJIECH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE ¢ W3YYCHHE CBOWCTB KHCIOPOJa, HaOII0JCHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojercTBue Bogopoaa ¢ okcujgoMm meau (II)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOpPAaX KUCIOT U IIEIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANBbHBIX 3a/lad 1o TeMe «BakHeWlne KiIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(UKAIUN XUMUYECKUX 3JieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas u  JJiMHHOMEepuUoAHas  (HOpMbI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB TepBhiIX 20 XMMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHs Hayku W npaktuku. J[. MI. MeHnneneeB — y4€Hbld U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIU.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakinu pa3ioKeHHs, COeJUHEHHUS).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaATbl, TOPHBIC MOPOJIHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB IIEPBBIX TPEX MEPHUOJOB, KaJIMsl, KalbLHUs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaimsa XuMu4ecKuX peakiuii Mo pa3TudHbIM MpU3HaKaM (10 YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUYECKHE
YpPaBHEHUS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKUMHA M IOJOKEHHE XUMHUYECKOIO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTUYECKON JUCCOUUALNU. DIEKTPOIUTHI U HEJIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS PEAKIMA HMOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLEcCa AUCCOLMALUMU KHUCJIOT, IIEJIOYEd U COJei
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IIPUMEPBI  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsgHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (u3nueckue W XHMHYCCKHE CBOWMCTBA (00IIMEe Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUHEHHM B MpUpojae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIC CTEIICHU OKUCIEHUsS. A30T, paclpoCTpaHCHHUE B MPHUPOJIE,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHCJIOTa, €€ ToJydeHue, PU3MYECKUEe U XUMHUYECKHE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENsl Kjacca KHUCIOT W crheruduueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUYECKOe 3arpsi3HEHNUE OKPYIKAIOIIEH cpeibl COeUHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyxa, MOYBBl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u pochopHas kucinora, pusnuecKkue U XUMUUYECKHE CBONCTBA,
nosydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPATHHBIX YI00pESHUIA.

O6mas xapaktepucTtuka amemMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriiepoaa B npupoje. OKCUIbI yriieponaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rn00anbHOTO TMOTEIUICHHUS KIMMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ conu, X GU3NIeCKUe U XUMHUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, YrJIeBOIaX — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcuse kpemuus (IV) m kpemuueBoit kuciore. CHIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HKCIOJb30BAaHUE BUJIEOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, W3yUYCHHE XUMUYECKHUX CBOMCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX yAOOPEHHI, MOIyUYeHHE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUE Mozenein
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKMCIIOrO ra3a, MpOBEJEeHNE KauyeCTBEHHBIX peakuuid Ha kapOoHAT |
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTAUIMYECKass  pemérka.  ODNEKTPOXUMUYECKUH  psll
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBITTUICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HATpusi W Kanus. [IpuMeHeHue MIeIOYHBIX METAUIOB U MX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmume coequHeHHUs KaiblUs (OKCHUI, THUIPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOMCTBAa OKCHAA M THIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbl, TUIpOKCU bl U conu xkenesa (1) u sxenesza
(ITT), ux coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJdpllusi M HAaTpus C BOAOW (BO3MOXHO WCIIOIB30BAHUE BUEOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJIe
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMI HAa WMOHBI: MarHus, KaJblLus, AJIFIOMUHUS, LIMHKA, XKejie3a
(IT) u xene3a (I1I), meau (II), HabmroneHNE U ONMKMCaHUE MPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIICHNUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeunmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYXKarollel cpeabl (MpeaenbHas IOMycTHUMas
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammsi MEXIpEeIMETHBIX CBS3eM NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAy4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wmaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIH/I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, SAUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
MIOJIC3HBIC MCKOIIAeMBbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yNbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XO0Jie OOYy4YEeHHs XMMUU B €IMHCTBE Yy4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMHM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIM3AIIMN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIECHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUsS XUMHUYECKOW HAyKHM B IKWU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHUPOBOM M OTEYECTBCHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATEIbCKOM, TBOPYECKOM W JPYyrUX  BHUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYEOHBIX, I103HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOU JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHWE U IIOCTYIIKM CBOMX TOBApULIEH C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE MU XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKA W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOJTHOM CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MHGOPMALMOHHON M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C Yy4yeOHBIMHU TEKCTaMHu, CIpPaBOYHOMN
JTUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,



UHTEpEC K OOYYEHHIO M TO3HAHWIO, JIF0OO3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K camM0ooOpa3oBaHHIO, MPOEKTHOM U  MCCIENOBATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH U YPOBHsS OOy4YeHUS B
JaJIbHCUIIIEM

4) popMupoBaHHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE TMOCICIACTBUN U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) TPy/10BOro BOCIIUTAHUS :

UHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MPOQECCUil U Tpy/ia pa3IudHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHMBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHHUST 00pa3oBaHUs ¢ yU4ETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENTHOM MpodheCCUOHAIIBHOM JEATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(EeCCHOHATBLHOM Cpeie;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIEe KAaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
O6e3omacHoro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
pelIEHUs 3a/1a4, CBI3aHHBIX C OKPYKAIOIIEH MTPUPOTHON CPEAOH, ISl TTOBBILIECHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00albHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIACHISIOT 3HAUYUMbBIC JIA
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI M3 ITUX MPEAMETOB (POPMHPOBATH MPEICTABICHUE O ICIOCTHOM
Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIE NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHHUKAaTUBHBIE, PETYISITUBHBIC), KOTOpPbIE 00ECHeYrBaOT (POPMHUPOBAHUE
FOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO Y4yeOHOM
NeATEebHOCTH.



Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble 1oruyeckue aeiicTBuA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMU: PAaCKPBIBATh CMBICI XUMHYECKUX MOHSITHH (BBIAEIATH UX XapaKTEpHBIC
MPU3HAKW, yCTaHABIMBATh B3aMMOCBSA3b C JPYTMMHU MOHSITUSMH), HCIOJIb30BaTh
MOHATHUS JIS1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATH OCHOBAHUS U
KpUTEPUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHus (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIE), CHMBOJIMUYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh HIMPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC MPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI DJIEMEHTAa), XUMH4YecKas ¢dopMmysia U YpaBHCHHE
XUMHUYECKOW PEAKIMU — MPU PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3aj1adu, ¢ y4éTOM
ATUX MOJIEIBHBIX MPEACTaBICHUM BBISBISITh M XapaKTEPHU30BaATh CYIIECTBEHHBIC
MPU3HAKK U3YYae€MbIX 00OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUECKUX PEaKIuH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, IPUYHMHHO-CJICIACTBCHHBIC CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBnble uccienoBarejgbcKkue AeCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAaYECTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI I (DPOPMUPOBAHMS THUIIOTE3BI IO
IPOBEPKE MPABUIbHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOpETeHNE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMEHHEe HaOIogaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €r0 Pe3ynbTaT, (OpMYIUPOBaThH 000OIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISITH OTUET
0 MpojenaHHol padorte.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (OPM MPEICTABICHUS, MOTYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIONyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHUE MPUMEHSATh Pa3IMYHbIE METOJbI W 3alpoChl MPU MOUCKE U OTOOpE
uHOOpPMAIIMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMWMBIX ISl BBITIOJHECHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEIeAEHHOTO TUTIA, TPUOOPETEHNUE OTBITA B
0o0JaCTH  WCTONB30BaHMSI MHPOPMAINMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYypOil aKTUBHOT'O MCIIOJIB30BAHMSI PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BBHIOMPATh ONTUMANTBHYIO (hopMy TIpeacTaBiieHus nH)OpMAIUU H



WJUTIOCTPUPOBATh PEIIAEMbIE 33/]a4d  HECJOKHBIMUA CXEMaMH, JuarpaMMaMu,
OpyruMH popMaMu rpauKi U UX KOMOMHAIUSMU;

YyMEHUE WCHOJIb30BaTh M aHAJU3UpOBaTh B Mpolecce YydyeOHOH U
HCCIIEIOBATENBLCKON NEeSATEIbHOCTH MH(DOPMAIIMIO O BIUSHUM MPOMBIIIJIEHHOCTH,
CEIIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH MPUPOTHON
Cpenbl.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUs 3aJaBaTh BONPOCHl (B XoAe jauaigora U (Wiu) JUCKYCCHH) TIO
CyIIECTBY  OOCYXKJTaeMoW  TeMmbl, (QOpPMYIUpPOBATH CBOM  IPEJIOKEHHUS
OTHOCHUTEJIBHO BBITIOJIHEHHS TIPEJJIOKEHHOM 3a/1a4u;

YMEHUS  MPEJCTaBIATh  TOJYYEHHBIE  PE3ylbTaThl  I[MO3HABATEIILHOM
NEATeIbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTax; JeJiaTh MPe3eHTAIUI0
PEe3YyIbTATOB BBHITIOJIHEHUS XMMHUYECKOT0 JKCTIepruMeHTa (J1abopaTOpPHOrO OINBITA,
71a00paTOpPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHUS Y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEJILHOM M HCCJIEAOBATENbCKOW  JEATEIIBHOCTA  NPU  PELICHUU
BO3HHMKAIOIIMX TPOOJEeM Ha OCHOBE Y4€Ta OOIIMX WHTEPECOB U COTJACOBAHUS
no3unuii (00CYXIeHUsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbID», KOOPJAUHAIIUS
COBMECTHBIX JECHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBIMIOJTHEHHOM pabOoTHI U ApyTHE).

PeryasiTuBHbIC YHUBepPCAJIbHbIC Yy4eOHbIC NeHCTBHS:

YMEHUE CAMOCTOSITENILHO OMNPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeIIbHOCTD, BBIOMpaTh Hanbosee 3¢ (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
NO3HABATENbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBISATh WIM KOPPEKTUPOBATH
MPEUIOKECHHBIA AJITOPUTM JIEMCTBUM TPU BBINIOJHCHUM 3aJJaHUA C YYETOM
MOJIyYeHUS HOBBIX 3HAHUM 00 M3ydaeMblX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OLICHUBAaTh COOTBETCTBHE IMOJYYEHHOIO pPE3yibTaTa 3asBJICHHON LEIU, YMEHHE
MCIIOJIb30BaTh U AaHAJTU3UPOBATh KOHTEKCTHI, IPEIJiaraeMbl€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pE3yNBTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
CollepKaHMsl, YCTAHOBJICHHOTO JaHHOW (¢enepasbHON pabodeil mporpammoi,
BBIJICJISIFOT: OCBOEHHBIE OOYYaIOIIMMUCA Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NEHUCTBHM, crenupuyYecKue I TNPEAMETHONM 00macTh «XHUMHS», BHJIBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHUSA, €ro UWHTepIpeTaluu,
peo0pa30BaHUIO W MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIUSX.

K koHily oOyuenus B 8 ki1acce npeiMeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JOJKHBI OTpaXkaTh ChOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PpACKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSTHUN: aTOM, MOJIEKYJa,

XUMHYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOHASE U1 HEOJHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U



MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas J10Js1 XMMUYECKOTO JIEMEHTa B COEIUHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPUKalMs peakiuil: peakiuu
COCIMHECHUSA, PEaKIUU PA3JIOKECHUSA, PEAKUUH 3aMEIICHUS, pPEaKIuu
o0OMeHa, HK30- U SHJOTEPMUYECKUE PEaKLIMH, TEIUIOBOM 3P (EKT peakuuu,
SIpO aToMa, JJEKTPOHHBIM CJIOM aToma, aTOMHasi OpOUTa b, pPaguycC
aToMa, XMMHYECKAasl CBSI3b, MOJIAPHAS W HEMOJApHAs KOBAJIEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAas JOJsl BEIIECTBA
(MpoIeHTHAsT KOHIIEHTpAIIKs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHITUU U
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUIN XUMHUUECKUX PEAKIINI;

OTIPENICNIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWCJIEHMsI  DJIEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHUU IO
dbopmynaM, BHA XUMHYECKOW CBs3M (KOBWJICHTHasT U WOHHAs) B
HEOPraHMYECKUX COCTUHEHUSAX;

packpeiBath cmbica [lepuonuueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBAaTh IMOHMMAaHUWE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HUX MojoxkeHus B [lepmoamueckoil cucreme,
3aKOHOB COXpPAaHEHUs MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaIpo;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyio dopmy Ilepuonnueckoii
CUCTEMBbl XUMHUUYECKUX DJIIEMEHTOB: pa3iuyaTh [MOHATHUS «TJaBHAs
noarpynna (A-rpymma)» u «rmodounas noarpymnmna (b-rpymnma)y, Manbie u
OoJbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema xXuMHueckux odiemenrtoB [l W.
MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB | 3apsll sapa, 001ee Yucio dJIEKTPOHOB
U pacipeiesIeHUE UX MO IEKTPOHHBIM CIOSIM);

KJIaCCU(UIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIIOBOMY D (DEKTy);

XapaKTepu3oBaTh (OMHUCHIBaTH) OOLIME XUMHUYECKHE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXkKAsi OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT X Ka4ECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAaHHS XHUMUYECKUX MPEBpPALICHUN B
Pa3JIMYHBIX YCIOBUSX;



BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOr0 JJieMeHTa 1o Qopmyre
COCIMHEHHS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
[0 YPAaBHEHUIO XUMUYECKON PEaKIINu;

IPUMEHATh OCHOBHBIE OINEpaIliyd MBICIUTEIIBHONU JEATEIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, 00O0OIIeHUEe, CHCTeMaTH3aluio, KiacCU(UKaINIO,
BBISIBIICHUE MPUYUHHO--CJICJACTBEHHBIX CBSI3€H — ISl M3yUYEHHs] CBOMCTB
BEIIECTB W XUMHYECKUX PpEAKIUH, ECTECTBEHHO-HAy4YHbIC METOJbI
MO3HAaHUS — HAOJIOJIEHUE, U3MEPEHUE, MOJICTIUPOBAHUE, DKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cieioBaTh ~ NpaBWJiaM  TOJB30BaHUS  XUMHUYECKOM  TOCyIoH U
nabopaTopHbIM 00OpyJOBaHUMEM, a TakXKe TNpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOTHEHUIO
71a00paTOPHBIX XUMHUUYECKUX OTBITOB IO TOJYYCHUIO W COOUPAHUIO
razoo0pa3HbIX BeHIECTB (BOJAOPOJa M KHUCIOPOAA), MPHUTOTOBICHUIO
PacTBOPOB C OMPEICIIEHHOW MacCOBOM J0Jiel pacTBOPEHHOIO BEIIECTBA,
IJIAHUPOBaTh M TMPOBOAUTH  XUMHYECKHE  DKCIIEPUMEHTHI  TI0
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C TTOMOIIbIO0 MHAUKATOPOB
(makmyc, dheHondTaaenH, METUIOPAHX U IPYTHE).

K xoniy o6yuenus B 9 kiacce nmpeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHATHUH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEILIECTBO, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi peaKilysi, XUMHUYECKasi CBs3b, TEIUIOBON A(deKT
peakuud, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJNEKTPOJIUTBI, JJIEKTPOJUTUYECKAs IOUCCOLMALNS, pPEaKUUu HOHHOTO
oOMeHa, KaTauu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMBIE PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHME W  BOCCTAHOBJICHHE,
ajoTponusi, aMpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAs, MOHHAasi,
MeTaJUIM4ecKas), KpUCTaJUIM4ecKas pemeTKa, KOPpO3Hs METAJIOB,
CIUIaBbl, CKOPOCTb XHMHYECKOM PpEaKUHH, MPEICIbHO JOIMyCTUMAs
xoHueHTpauus [1JIK Bemecrtsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHWYECKUX IIOHATHU H
IMPUMEHSTH 3TU NOHATUS MPU ONKMCAHWH BEIIECTB U UX MPEBPALICHHU;
UCIIOJIb30BaTh XUMUUYECKYID CHUMBOJHUKY JUISl COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHI;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JMYHOrO COCTAaBa, IPUHAMICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIAcCy COEIMHEHUH 1o (opMynam, BUI XUMHUYECKOUH



CBA3M (KOBAJICHTHAsl, WOHHAs, META/NINYECKas) B HEOPraHUYECKUX
COEIMHEHHUAX, 3apsil MOHA [0 XMMHUYECKON (QopMylie, XapakTep cpeisl B
BOJIHBIX PAacTBOpPax HEOPraHUYECKUX COCIUHEHUH, TUI KPUCTAIIMYECKOU
PELIETKM KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHUMAaHUE: ONUCHIBATh M XapaKTepU30BaTh
Tabinunyto ¢opmy llepuoanyeckoil CUCTEMBI XMMUYECKUX SJIEMEHTOB:
pasznuyarh MOHATUS «rJIaBHasg noarpymnmna (A-rpynmna)» M «noOodHas
noarpynmna (b-rpynna)», Manele U OoJyiblIM€ TEPHOJBI, COOTHOCUTH
o003HayeHusi, KOTOpblE HMEIOTCS B TMEPUOAMYECKON Tabnuie, ¢
YUCJIIOBBIMU  XapaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XMMHYECKUX
AJNIEeMEHTOB (COCTaB W 3apsja  sjapa, oOIlee 4YHUCIO JJIEKTPOHOB U
pacrpesieieHue HMX MO0 DJJIGKTPOHHBIM CJIOsIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHWU CBOMCTB AJIEMEHTOB M HUX COCIUHEHUU B
npenenax MajblX MEPUOJIOB U TJIABHBIX MOATPYNN C YYETOM CTPOCHHS MX
aTOMOB;

KJIacCU(UIUPOBATH XUMUYECKUE DJIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMHYECKUE peakiuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B peEaklUU
BEIIECTB, MO TEIUIOBOMY 3(eKTy, M0 U3MEHEHHUIO CTEIEeHEeW OKUCIEHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30oBaTh (OMUCHIBATH) OOIME U CcHenupUYECKUEe XUMUYECKUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BELIECTB, MOATBEPKIas OIMNHCAHUE
IpUMEpaMU MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS JJIEKTPOJMTUYECKOW NHCCOLMAIMU  KHUCIOT,
1IEJI0YEH U COJIEH, TIOJTHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMA NOHHOTO
oOMeHa, ypaBHEHHUS pEakluid, MOATBEPKIAIONUX CYIIECTBOBAHUE
IE€HETUYECKON CBSI3U MEXK/y BEIIECTBAMHM PA3JINYHBIX KIACCOB;
PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUMA
MIOCPEICTBOM COCTaBJICHUS IEKTPOHHOIO OanaHca ITUX pPeaKlnii;
IPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHA,
BO3MOKHOCTH TMPOTEKAHMSI XMMHYECKHUX NPEBpAIllCeHUH B Pa3IUUHBIX
YCIIOBUSX;

BBIUHUCIISIT OTHOCUTEIBHYIO MOJEKYJISIPHYIO M  MOJIIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO [OJIO XHMHUYECKOrO JJIeMEeHTa 1o (dopMmylie
COEIMHEHHSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XMMHUYECKOHN peaKklny;

coONoaTh  MpaBWiIa  MOJB30BaHUS ~ XUMHUYECKOW  TOCyIoW |
nabopaTopHbIiM O0OpYJOBAaHHMEM, a TakXkKe MpaBWwia oOpalieHuss ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU T[I0 BBIIOJTHEHUIO



7a00paTOPHBIX XMMHYECKUX OIBITOB 10 TOJYYCHHIO W COOHUpaHUIO
ra3000pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIOTO ra3a);

MPOBOJAUTh  PEaKIUW, TOATBEPKIAIONMNEC  KAYECTBCHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OPOMHI-,
uoaua-, kapoonat-, ¢ocdar-, cuiMkar-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX pacTBOpPaX HEOPTaHUYECKHUX BEIIECTB;

NPUMEHSTH OCHOBHBIC OTEpAIlMH MBICIIUTEILHON ACATSIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHe, CHUCTEeMAaTU3AINIO, BBISBICHUE
IPUYHUHHO-CIICJICTBCHHBIX CBSI3€H — JIJI1 W3YYCHHS CBOWCTB BEIIECTB H
XAMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOABl TIIO3HAHHS —
HAOJIIOJICHHE, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIICPUMEHT (pCaIbHBIN U
MBICJICHHBIN ).



