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IMNOACHHTEJIBHAS 3AIINCKA

IIporpamma Mo XHUMHMH Ha YPOBHE OCHOBHOro ofmero oO0pazoBaHHA
COCTaBIEHA Ha ocHoBe TpeOoBaHHHA K pe3yabTaTaM OCBOEHHA OCHOBHOH
oGpazoBaTenbHOI MporpaMmel 0CHOBHOTO ob1ero o6pazoBaHHs, P EJIC TABJIEHHBIX
B @®I'OC 000, a Takke Ha ocHoBe egepanbHoil padodeil nporpaMMel
BOCTIMTAHHA H ¢ YYETOM KOHLIELIHH MperoiagaHHA yueGHoro rnpeameTa « X HMHA»
B 00OpazoBaTenbHBIX opraHH3alHax PoccHiickoi Degepalnni

TMporpamma o XUMHH Ja€T MpefcTaBiIeHHe o Lemax, obmieil cTpaTertH
o0y4ueHHA, BOCIIMTAHHA H pa3BHTHA oOyvYalIHXcA cpeacTBaMH yueOHOro
npeaMeTa, yCTaHaB/IHBAET o0f3aTeNbHOE rpeaMeTHOe COJIEpAKaHHE,
rnpeaycMaTpHBaeT pacrpefeileHHe €ro Mo KiaccaM H CTPYKTYpHpPOBaHHE IIO
pasjenaM H TeMaM [porpamMMbl 110 XHMHH, OINpPEIENAer KOJHYECTBEHHbIE H
Ka'ec TBeHHbIe XapaKTePHCTHKH coflepAcaHHA, peKOMeEHTY MY 10
IMOCIEOBATE/IBHOCTE  H3YYEHHA XHMHH ¢ Y4ETOM  MEKIPEIMETHBIX H
BHYTPHIIP€AMETHBIX  CBA3€il, JOrHKH y4edHoro rmpoilecca, BO3PacTHBIX
ocobeHHocTell  OOyUaAlOMIMXCA, OMNPEIENdeT BOSMOKHOCTH [IpeaMeTa 1A
peamzalHy TpeboBaHHII K pe3yabTaTaM OCBOEHHA OCHOBHOH o00pazoBaTelbHOH
rnporpaMMbl Ha YpOBHE OCHOBHOTO obmjero obpasoBaHHA, a Takcke TpeOOBaHMI K
pesyabTaraMm o0y4ueHHA XHMHH Ha YPOBHE Ljenell H3y YeHHA [Ip eMeTa H 0CHOBHEBIX
BHOB V4eOHO-TTO3HABATENbHOH [AeATelbHOCTH ofyvyalomeroca Mo OCBOSHHIO
yueGHOro cojiepaaHHs.

3HaHHEe XHMHH CIYAHT OCHOBOH 1A (opMHpoOBaHHA MHPOBO33peHHA
obyuaromierocs, ero IpeacTaBiIeHHIT 0 MaTepHAIBHOM eJHHCTBE MHpa, BaKHY IO
ponb HrpalT QopMHpPYeMble XHMHEH MpeacTaBleHHA © B3aHMOIIPeBpal]eHHAX
SHEPTHH M 00 3BO/IOL[HH BEIECTE B MPHPOJlE, O IMyTAX pemieHHs riobanbHbIX
rnpobneM yCTOMYHBOrO Pa3BHTHA 4eNOBeYecTBa — ChIPbLEBOi, 5HepreTHYecKoil,
I eBOIT H 3KOJIOrHYecKoi GezoracHocTH, rp o61eM 3/1p aBOOXpaHEHHH.

IzydeHHe XHMHH:

criocoGCTBYET  pealH3allMH  BO3MOMKHOCTEH  JUId  caMOpa3BHTHA  H
(hopMHp OBaHHA KyIbTYPhl THYHOCTH, €€ ofm e H QyHKIHOHATLHO rPaMOTHOCTH,

BHOCHT BKJIajl B (hopMHpOBaHHE MBIIIJIEHHA H TBOpPYECKHX criocobHocCTe
oOyuaromHxcda, HaBLIKOB HX CcaMOCToATeNbHOIl yueOHOH JeATelbHOCTH,
SKCIIEPHMEHTAIBHBIX H  HCC/EI0BATENbCKHX VYMEHHH, HEoOXOJHMBIX Kak B
TOBC €JHEBHOI JKH3HH, TaK H B Mpod)ecCHOHANIBHOIT AeATeIBHOCTH;

3HAKOMHT €O CrelH(HKOH HAay4YHOro MBIIIIEHHA, 3aK/ajbIBAET OCHOBBI
LIEJIOCTHOTO B3rIAZla Ha €JHHC TBO MIPHP Okl H Y€/I0BEKA, ABINAETCA OTBETCTEeHHbIM
3TaroM B OPMHPOBAHHH €CTEC TBEHHO--HAY YHOH rPpaMOTHOCTH 00y YAl NHXCA;



criocoGeryeT QOpMHP OBAHHIO LEHHOCTHOI'O OTHOWIEHHA K €CTECTBEHHO-
-Hay MHBIM 3HAHHAM, K ITPHP 07le, K YeT0BeKY, BHOCHT CBOH BKJIAJ B 3KOJIOTHYECKOE
obpasopaHHe o0OyYaKOIHXCA.

JaHHele HanpabBneHHA B o0y4eHHH XHMHH o0ecrnevHBaroTCA CrieLpHK o
cofiepkKaHHA  yuebDHOro IMpeaMera, KOTOPBIH  ABNAETCA  [EJarorH4eckH
aJlalTHP OBaHHBIM OTp axkeHHeM §a30B0i HAVKH XHMHH Ha OTp e[leIEHHOM 3Tarle eé
P a3BHTHA.

Kypc xunvin Ha ypoBHe ocHOBHOro obujero ofpazoBaHHA OPHEHTHPOBAH Ha
ocBoeHHe o0yYalomHMHCA CHCTEMBI TM€pBOHAYAIBHBIX TMOHATHI XHMHH, OCHOB
HeOpraHHYecKoH XHMMHH H HEKOTOPbIX OT/Ie/IBHBIX 3HAYHMBIX  TTOHSTHI
OpTaHHYeCK Of XHMHH.

CIpyKTYpa COflepKaHHs IMpOIpaMMbl 110 XHMHH ¢dopMHpOBaHa Ha OCHOBE
CHCTEMHOTO MofAxoAa K eé msydeHHI0. Cojep/KaHHe CKIabIBAeTCAd H3 CHCTEMbI
TMOHATHE 0 XMMHYECKOM 3JIEMEHTE H BEUIECTBE H CHCTEMBI NMOHATHI 0 XHMHYeCK OH
pearamH. O06e 3TH cHCTeMbl CTPYKTYPHO OpPraHH3OBaHbl I10 MPHHLMIIY
MOCAEN0BATETBHOTO Pa3sBHTHA 3HAHHI Ha OCHOBE TEOPETHYECKHX TMpecTaBlIeHHH
Pa3sHOro VP OBHA:

— A@TOMHO--MOJIEKY JIAPHOT'0 ¥ YHEHHA KAK OCHOBBI BCET'0 eC TECTBO3SHAHMA,

— Ileproamnaeckoro 3akoHa J[. I1. MeHgeneesa KaKk 0OCHOBHOTO 3aK0Ha XHMHH.

— YVUE€HHA 0 CTPOEHHH aToMa H XHMH1eCKOH CBA3H,

— mpefcTaBaeHHiT 00  ANEKTPONHTHYECKOH [HCcCOLMalMH  BEIECTE B
pacTBOpax.

TeopeTHyeckHe SHAHHA paccMaTPHBAKOTCA Ha OCHOBE 3IMITHPHYECKH
MOMYYeHHBIX H OCMBICTIEHHBIX (JaKTOB, pasBHBAIOTCA IMOCIEI0BAaTEIbHO OT OIHOIO
YPOBHA K JIpyromy, BbinofHAA (QyHKUHH 0o0BACHEHHA H [IPOTHO3ZHPOBAHHA
CBOICTB. CTPOEHHA H BO3IMOKHOCTEH MPaKTHYECKOTO MpHMEHEHHA H T10Ty1eHHA
H3YYAEMBIX BEMIECTE.

OcpoeHHe TMporpaMMbl T10 XHMHH criocodcTByeT  GopMHpOBaHHIO
MPECTABIEHHA 0 XHMHYECKOH COCTABIAIOMEH HAYYHOH KapTHHBI MHPA B JIOTHKE
€€ CHCTeMHOIl MpHpOARl, LIEHHOCTHOTO OTHOLIEHHA K HAay4YHOMY 3HaHHIO H
MeToaM To3HaHHA B Hayke, H3yueHHe XHMHH TPOHCXOIHT ¢ TPHBIEYEHHEM
3HAHHIT M3 paHee H3VUeHHBIX Y4eOHbIX mMpeaMeroB: «OKpyXKaOIIHII MHP»,
«Buonorua. 57 knaccel» H «@H3HKa. 7 KJaccy.

IIpy M3yYeHHH XUMHH [IPOHCXOAHT (opMHpOBaHHE 3HAHHIT OCHOB
XHMHYECKOH HayKH Kak o0JIacTH COBpEMEHHOID €CTecTBOZHAHHA, MpaKTHYeCKOH
JIeATENBHOCTH YENOBEKAa H KaK OJJHOro H3 KOMITOHEHTOE MHPOBO KyJNbTYpbL
3agaua y4yeOHOro mpeMeTa COCTOHT B (DOPMHPOBAHHH CHCTEMbl XHMHYECKHX
3HaHH — BawHel X QaKToB, MOHATHIL 2aKOHOB H TEOPETHUYECKHX ITOJ0MKeHHIT,
NOCTYMHLIX 0000meHH T MHpOBO33pEHYECKONo XapakTepa, A3BIKA HayKH, B



npuobuieHHH K HayyHbIM METOJAM [103HAHHA [PH H3IVYEHHH BEU[ECTB H
XHMHTECKHX peakiil, B dopMHpOBAHHH H Pa3BHTHH [103HABATENBHBIX YMEHHI H
HX TPpHMEHEHHH B YyueOHO-Mo3HaBaTENbHOH H  y4eDHO-HCCIE0BaTENbCK OH
AeATeNEHOCTH, OCBOeHHH MpaBHn OesoracHoro obpamjeHHA ¢ BellecTBaMH B
MOBC eAHEBHOH KH3HH,

IlpH H3yueHHH XHMHH HA YPOBHE OCHOBHOro obmjero obpa3oBaHHA BaAHOE
3HAYeHHE NMPHoOpeH TaKHe LeH, Kak:

— dopmHpoBaHHEe HHTEIEKTYalbHO pPa3BHTOI JIYHOCTH, TOTOBOI K
camMoobpa3oBaHHIO, COTPYAHHYECTBY, CAMOCTOATEIBHOMY TPHHATHIO pelIeHHI,
cr1oco0HOI aJalTHPOBaTLCA K ObICTP O MEHAIOMIHMCA Y CIOBHAM KH3IHH,

—  HarnpaeieHHOCTh OOYYEHHMA HAa  CHCTEMATHYECKOE  TIpHoOm eHHE
o0yvaonpEcad K CaMOCTOATENBLHOH IM03HABATENbHOHN IeATEeNbHOCTH, Hay4HbIM
METOaM T03HaHHA, (POPMHPY OIHM MOTHBALHIO H pa3BHTHE criocoOHOCTEH K
XHMHH,

— obecrieyeHHe YCI0BHI, criocobcTBY IHX MPHOOP eTeHHK 00YYauHMHCA
OMBITA pasHooOpasHON JIeATeNbHOCTH, MO3HAHHA H CaMOIMO3HAHHA, KJTIOYEBBIX
HaBLIKOB (K/IHYEBBIX KOMIIETEHL[HIT), HMEHIIHX YHHBEpPCaIbHOE 3HAYEHHE J|JIA
PasJHYHBIX BHAOB JEeATEIbHOCTH,

— ¢opmupoBanHe obmeli ¢yHKIHOHAIBHOI M eCcTeCTBEHHO-HAaYy4HOF
rpaMOTHOCTH, B TOM 4YHCI€ VMEHHMH 00BACHATE H OLICHHBATL ABJICHHA
OKPYZAKAKMIEN0 MHPaA, HCIOAbB3YA 3HAHHA M OMBIT, MMOJYYEHHBIE TPH H3YYeHHH
XHMHH, TPHMEHATh HX TPH pemeHHH IpodneM B IOBCEIHEBHOH MAM3HH H
TPYAOBOH JA€ATENBHOCTH,

— ¢opMmHpoBaHHEe Yy OOYYANHXCA T[YMAaHHCTHYECKHX  OTHOLIEHHIT,
MOHHMAaHHA L[eHHOCTH XHMHYEeCKHX 3HaHMI 714 BeipaboTKH 3SKONOTHYECKH
LenecooOpa3sHOro TIOBEAEHHA B OBITY H TPYAOBOH JEATEJIbHOCTH B LIETAX
COXpaHEHHA CBOEro 37J0POBbA H OKPYAKar el [pHp oHOI cpefb;

— pasBHTHE MOTHBALHH K 00y4eHHIO, crocoOHOCTell K CaMOKOHTPOJN H
CAMOBOCITHTAHHIO HAa OCHOBE VCBOEHHMA o0NeveNnoBeveckX LIEHHOCTel,
rOTOBHOCTH K OCO3HAHHOMY BbiGopy mpodiia H HarpasJieHHOCTH JajbHeHIero
o0y1eHHA.

O0mee w9HCIO HWacoB, OTBEAEHHBIX /1A H3VUEHHA XHMHH Ha YpOBHE
ocHoBHOTO o0mero obpa3oBaHuA, cocTaBnsaeT 136 uacos: B 8 kinacce — 68 yacos (2
qaca B Hexemo), B 9 Knacce — 68 yacop (2 yaca B HeJjeno).



COAEPKAHHE OBYUEHHS

8 KJIACC

IleproHayaIbHbie XHMHYEeCKHe IOHAT HA

TMpeamer xvHH. Posilk XHMHH B H3HH 4el0oBeKa. XHMHA B CHCTEME Hayk.
Tena u BemecTBa. DiBHYUEcKHe CBOMCTBAa BemecTB. ATperaTHo€ COCTOAHHE
peuiecTB. [ToHATHE O METOjaX IMO3HAHHA B XHMHH. YHCThie BeHIECTBAa H CMECH.
Crroco0Obl paszeneHHa cMecer.

ATOMBI H MOJNEKYJbl. XHMHYECKHE 3JeMeHTbl. CHMBOBI XHMHYECKHX
3meMeHTOB. [IpocThie H cnokHBIE BemecTBA. A TOMHO-MOJIEKY/IAPHOE V UeHHE.

XumHueckas Gopmyna. BaneHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3akoH T[MOCTOAHCTBA cocTaBa BemecTB. OTHocHTenbHad aTOMHas Macca.
OTHOcHTE/IBHAA MoJIeKy pHad Macca. Maccopas 10/ XHMHYECKOr0 3JIEMEHTA B
€ O€JTHH eHIHH.

Komvuectso pemectsa. Monb, MonapHas macca. BsaHMocBA3h KOJIHYECTBa,
Macchl H WHCJAA CTPYKTYPHBIX e€IHHHI] BemjecTBa. Pacuém mo dopmynam
XMMHYECKHX COEIHHEHHH.

DzHYeckHe H XHMHYECKHE ABNeHHA, XHMHYECKaA peakiia H €€ MpH3IHAaKH.
3aKOH cOXpaHEHHA Macchl BEH[ecTB. XHMHYecKHe ypaBHeHHA. KnaccHdukaipia
XHMHYECKHX peakLHil (coeqHHEeHHA, pa3/loKeHH, 3aMeleHHs, oOMeHa).

Xumuneckuit ykcnepumenm:

3HAKOMCTBO ¢ XHMHuYeckoll rocyoil, npapuinamy padotst B nabopaTopHH H
npHéMaMH obpameHa ¢ 1abopaTopHbIM 000py/I0BaHHEM, H3YYeHHE H OMHCaHHe
(rzHyeckx  cpoficTE  o0paslioB  HeopraHH4ecKHX BelecTB, HabniojeHHe
(isHYeckHx (rUaBneHHe BOCKa, TadHHE JIbJla, pacTHpaHHE caxapa B CTYIIKe,
KHITeHHEe H KOHJIeHCal[sl BOJbl) H XHMHYecKHX (ropeHHe cBeuH, IpOoKalliBaHHe
MEJIHOH MpPOBOJIOKH, B3aHMO/IeHCTBHE Mea ¢ KHCI0TOoH) ABIeHHH, HabioieHHe H
OlHcaHHe [MPHIHAKOB MMPOTeKaHHA XHMHUYeCKMX peakuHii (pazioseHue caxapa,
B3aHMOIeIICTBHE CePHOIH KHCIO0THI ¢ XJIopHOoM GapHdA, paszioikeHHe THAPOKCHIA
meaH (IT) rpu HarpeBaHHH, B3aHMOJIEIC TBHE JKENlesa ¢ pacTBOpoM coiH Meau (I1),
H3yUeHHe CcIoco0oB pasfeneHHa cMecell: ¢ MOMONIBI0 MarHHTa, (QHILTPOBaHHE,
BbINApHBaHHE, JHCTHUMALIHA, XpoMaTorpadus, NMpoBe/leHHe OYHCTKH TI0Bap eHHOI
cond, HabmofjeHHe H  OMHCAHHE  pPeIyIILTATOB  IIPOBeJeHHs  OIbITa,
HIUTIOCTPHPYIOIMIEr0 3aKOH COXpaHEHHA Macchl, CO3JlaHHE MOJEIeH MOJIEKY ]I
(map ocTepAHEBBIX ).

BaxueHIIHe MpeJcTABHTeJIH HeOPTAHHYEeCKHX Bell[eCTB

Bosgyx — cmecs razos. CoctaB Boszgyxa. Kucnopoa — 3/1eMeHT H [IPOCTOE
BemecTBo. HaxokaeHue KHciopoda B MpHpoze, (H3HYECKHe H XHMHYECKHE
cBoiicTea (peaxiiiH ropeHus). OkcHibsl. IlpumeHeHHe kucrnopofa. Criocolsl



MonyyeHHa KHcaopojga B nadopaTopHH W rnipombimiiaeHHoctd, Kpyrosopor
KHcJIopoAa B rpHpoae. O30H — anaoTporHad MOgHGHKALIHA KHCIop ofa.

Tertopoit 3 ekt XHMHYECKOH peakiLHH, TEPMOXHMHYECKHE YPaBHEHHA,
9K30- H 3HAOTEPMHYECKHE peaki[MH, ToIUIHBO: yroib H MeTaH 3arpA3HeHHe
BO3/IY XA, YCHIEHHE MapHHKOBOTO 3dpeKTa, paspy meHHe 030HOBOTO /104,

Bopopon — snemMeHT H rpocToe BemjecTBo. HaxoseHHe Bojopoja B
npupojie, (H3HYeckHe M XHMHYECKHE CBOIICTBA, TIPpHMEHEHHE, Crioco0bl
noayueHHs. KHCI0Ts! H coNH.

MonapHBIi 00BEM razos. PacuéTel Mo XHMHYECKHM YPaBHEHHAM.

dusHyeckHe cpoficTea BoJbl. Bojla Kak pacTBopHTEnb  PacTBOpHL
HacbimenHble H HeHacbhlleHHbIE PacTBOPbl. PacTBOPHMOCTH Bel[ECTB B BOJE.
Maccogsas 7014 BENeCTBAa B pacTBope. XHMHYECKHE cBoficTBa Bo/ibl. OCHOBaHHA.
Ponb pacTBOpoB B MpHpoOJEe H B KH3HH ueloBeka. KpyroesopoT Boasl B MpHpoae.
3arpA3HEHHE NPHPO/IHBIX BO7l. OXpaHa v 0YMCTKa MPHPOJIHBIX BOJL,

Knaccudrxaima HeopraHHvyeckHx coefuHeHHH. Owxcupl. Knaccudrxaipis
OKCHZIOB:  coneoOpasyroumie  (OCHOBHBIE, KHC/OTHbIE, aM(oOTepHbIE) H
HecodeoOpasyiomiHe. HomeHknatypa okcHAoB. @Di3HYeckHe H XHMHYeCcKHe
cBOicTBa OKCHAOB. TToyUueHHe OKCHIIOB.

OcHopanua. Knaccudmxaiia ocHOBaHMIT: MmMENOYMH H HEpacTBOPHMEBIE
ocHoBaHHA. HomeHknatypa ocHoBaHHH., DH3HUYecKHME H XHMHYECKHE CBOHCTBa
ocHoBaHHI. [lonyveHHe oCHOBAaHHMIT.

Kucnomi. Knaccudmxaipin kucmor. HomeHknatypa kucnoT. PH3HYECKHE H
XHMHYECKHE CBoiicTBa KHcnoT. Pag akmieHocTH MetarioB H H. beketora.
ITonmy4aeHHe KHCnOT.

Cony. HomeHrnmatypa conefl. DH3HYecKHe H XHMHYECKHE CBOMCTBa coleil
ITomyuenHe coneii.

INeHeTHYECKaA CBA3b MEKAY KIAcCaMH HEOP FAHHYECKHX COEIHHEHHIT,

Xumuneckuu Ixcnepumerm:

Ka4eC TBEHHOE OIMpeJIe/IEHHE COlepKaHHA KHCIOpOo/a B BO3IYXE, IMOTyYeHHE,
co0HpaHHe, pacro3HaBaHHe H H3IYYeHHE CBOHCTB KHcIopoma, HalnmiojerHe
B3aHMOJICHCTEHA BEWIECTE ¢ KHCIOPOAOM M YCJIOBHA BO3HHKHOBEHHA H
npekpameHHA ropeHHA (Mokapa), O3HaKoMJIeHHE ¢ o0pasLaMH OKCHIOB H
OIMHCAHHE HX CBOICTB, IoayueHHe, co0HpaHHe, pacrosHaBaHHE H H3YYeHHE
cBOICTE Bogopofda (ropeHHe), B3aHMoOeiicTBHe Bojopoda ¢ okcHaoM memH (II)
(BO3MOKHO HCIO/B30BAHHE BHEOMAaTepHanoB), HadmojeHHe 00pa3LioB BEUIECTE
KOIIHYeCcTBOM 1 Moub, HcclleoBaHHe ocoDeHHOCTell pacTBOpeHHA BELeCTE C
pasHYHOH pPAacTBOPHMOCTHIO, TPHIOTOBJEHHE PacTBOPOB ¢  OMNpeEAEnEHHOH
MAac COBOH JoNneH pacTBOPEHHOIO BEIIECTBa, B3aHMOIECTEBHE BOIBI ¢ METAIIaMH
(HaTpHeM H  KalbelHEM) (BO3MOKHO  HCTIONB30BAHHE  BHIEOMATEPHAJIOB),



HceaegoBaHHe  o0pasiLioB  HEOPraHHYECKHX  BEUIECTB  pPas/MuHbIX  K/acCoB,
HalarogeHHe H3MeHeHHA OKPacKH HHAHKATOPOB B pacTBOpax KHCIOT H I]enouei,
H3yueHHe B3anMozercTeHa okcHiga mend (II) ¢ pacTtBopom cepHOH KHCIOTHI,
KHCJIOT ¢ MeTa/lllaMH, peaklHi HeHTpaaH3aLH, I0Jy1eHHE HepacTBOPHMBIX
OCHOBAaHHH, BbITECHEHHE OJHOI0 MeETanida JPYrHM H3 pacTBOpa COJH, pelleHHE
SKCIIepHMEHTANBHBIX 3a7jau 1o TeMe «BakHelillHe Kiacchl HeopraHHYecKHX
C OBJTHH eHHIT .

Ilepuoguueckuii 3axkoH H IlepHoguueckas CcHCTEMA XHMHYeCKHX
yiemenToB JI. H. Mengeaeesa. CTpoenHe aToMoB. XHMHYeCKas CBS3b.
OKHCJIHT eJIb HO-BOCCTAHOBHT e IbHbIE PeaKIHH

IlepBble MOMBITKH KlaccHPHKAHMH XHMHYECKHX 50eMmeHToB. [loHATHE O
IPyNrax CcXofHbIX 3NeMeHTOB (L[ETOYHbIE H U[&T0YHO3EMENbHbIE METalUlbl,
raJoreHsl, HHepTHBIE ra3bl). 2IeMeHThl. KOTopele 00pa3yoT aM(oTepHbIE OKCHIBI
H THP OKCHIbI.

Ilepromeckaiii sakoH. llepHoaHvecKan cHcTEMa XHMHYECKHX 31eMeHTOB [
1.  Mengeneesa.  KoporkoriepHojgHas M JUIMHHOMEpHOAHAA  (pOPMBI
Ileproanveckoii cHcTeMbl XHMHYecKHX 31eMeHTOB /1. 11 Menneneesa. [Tepronsi
H IpyInibl. DPH3HYECKHH CMbIC] T[MOPAJKOBOr0 HOMEpa, HOMEpPOB IEpHOLA H
TPYIIEL ATIEMEHTA.

Crpoerue aTomoB. CocTas aToMHBIX Aznep. HzoTorel. SnekTpoHsl. CTpoeHHE
3NEKTPOHHEIX  00oloveKk aToMOB TepBeix 20 XHMHYECKHX  3JIEMEHTOB
Ileprognyueckoit cucrembr JI 1. Menneneesa. XapakTepHCTHKa XHMHYECKOIO
3IIEMEHTA I10 €ro rnoaokeHH B IlepHoaHyeckoil cucteme . I1 Menneneesa.

3aKoHOMEPHOCTH H3MEHEHHA pagHyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUHYECKHX H HEMEeTa/NIHYecKHX CBOICTB 10 IpyImiaM H MepHogam.

3nauere [Tepromiteckoro sakoHa H [lepHoaHyeckoil cHCTEMbl XHMHYECKHX
SIEMEHTOB IS pasBHTHA HaykHd H npaktiky. [ I1. Menjenees — yu€HbId H
Ip aKIaHHH.

XHumHyeckad cBA3b. KoBaneHTHas ([onApHads H  HENOJAPHAA) CBA3L.
DNeKTp 00TPHLIATENBHOC T XHMHIECKHX 2JIeMeHTOB. [1oHHaA ¢BA3b.

CrenieHb  okHcaeHHA.  OKHC/MTENRHO--BOCCTAHOBHTENBHBIE P eaKLHH.
IIporiecchl OKHCIEHHA H BOCCTaHOBIeHHA. OKHCIHTENH H BOCCTAHOBHTEIH.

Xumuneckuit sxcnepumenm:

m3yueHHe o0pa3l0B BelIeCTE METa/UIOB H HEMETA/UIOB, B3aHMOEHCTBHE
THAPOKCHAa LHHKA ¢ pacTBOpaMH KHCJIOT H IenoYeH, MpoBeeHHE OILITOB,
HIUTIOCTPHPYIOIMMX — TPHMEpPbl  OKHC/IHTENBHO-BOCCTAHOBUTENIBHBIN P eaKiiHii
(ropenue, peakiiHH pa3/okeHHA, ¢OeHHEHHA).,

Mexcnpe drmemuste c6As



Peamisala MEKINPEAMETHBIX CBA3ZEH IMPH H3VYEHHH XHMHH B 8 Kiacce
OCYIECTRIASTCA Uepe3 HCIONL30BaHHE KakK o0MmHX eCcTecTBeHHO--HayYHEIX
MOHATHIH, TaK H MOHATHH, ABIAKMIMXCA CHCTEMHBIMH /1A OTAEIbHbIX MPEAMETOB
€CTeCTBEHHO--HaY MHOro LIHKIA.

O6mHe ecTecTBEHHO--HAY UHbIC TIOHATHA. HAy4HBIA (akT, ruroresa, TeopHA,
3aKOH, AaHaluM3, CHHTe3, KiaccH(pHKalLMg, TepHOJHYHOCTh, Halo/leH e,
3KCIepHMEHT, MOJIEIHp OBaHHe, H3Mep eHHE, MOJ1e/b, ABTEHHE,

DH3HKa: MaTepHs, aToM, 3JEeKTPOH, IPOTOH, HeTPOH, HOH, HYKIHJ,
H30TOMbI, paJHOAKTHBHOCTh, MOJEKYa, 3NeKTPHYECKHIl 3apAz, BEIIecTBO, Telo,
00BéM, arperaTHoe cOCTOSHHE BeljecTea, ra3, H3HYeCKHE BENHYHHBI, €IHHHL[bI
H3Mep eHHA, KOCMOoC, I1aHeThbl, 3B€3/1bl, CoNHIIe.

Buonorusa: doTocHHTes, AibixaHHe, OHochepa.

l'eorpadua: ammocdepa, rugpocdepa, MHHepaibl, TOpPHbIE T[1OPOILL.
IOJIE3HbI € HCKOMAaEMbI €, TOIVIMBO, BOJJHBIC PECYPChI.

9 KJIACC

BerecTBO M XHMMHYE CKAS PeaK KA

Ileproanveckuii 3axoH. [lepHognieckas cHcTeMa XHMHYECKHX 3/1eMeHTOB [J1.
1. MeHpeneesa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XHMHYECKHX 3JIEMEHTOB IIEPBLIX TPEX T[MEPHOMAOB, KalHA, KalblHA H HX
COEHHEHHH B COOTBETCTBHH ¢ [IOJIO/KEHHEM 37ieMeHTOB B [lepHoaHueckoi
CHCTEME H CTPOEHHEM HX ATOMOB.

CTpoeHHe BemlecTBa: BHbl XHMHYECKOH CBASH. THITHI KPHCTAJUTHYECKHX
PelEToK, 3aBHCHMOCTE CBOIICTB BEI[ECTBA OT THITA KPHCTA/UIHYECKOH peméTkH H
BHIa XMMHYECKOH CBA3H.

Knaccuduxaima H HOMEHKIIATYpa HeOopraHHYecKHX BelecTB. XHMHYeCKHe
CBOMCTBA BEIM[ECTB., OTHOCAIMMXCA K pazJIHYHBIM KlaccaM HeopTraHHYeCKHX
CO/IHHEHHI1, FreHeTHYeCKad CBA3b HEOPraHHYECKHX BELECTE.

Knaccupmxaima xHMHYeCKHX peaKiiHil Mo pasIHIHLIM MpH3HAKaM (Mo THeIy
H COCTaBY Y4YacTBYKNIHX B peaKiMH BEL[eCTB, 10 TerUioBomy 3(dexTy, 110
H3MEHEHHIO cTereHeH OKHCIEHHA XHMHYeCKHX 3J1eMEHTOB, ro odpaTHMOCTH, I10
VHaCTHIO KaTaiHsaTopa). DK30- H SHAOTEPMHYECKHE PEaKLMH, TEPMOXHMHYECKHE
ypaBHEHHA.

TToHaTHE © CKOPOCTH XHMHUecKOM peakuuH. IToHAaTHe 006 obpatHMBIX H
HeoOpaTHMBIX XHMHYECKHX peakipax. [ToHATHE 0 NOMOreHHBIX H TeTep OreHHBIX
peakipiax. [ToHaHe o katammse. [loHATHE 0 XHMHYECKOM paBHOBECHH, (DaKTOphI,
BAMAKOIMHE HA CKOpPOCTh XHMHYECKOH peakijHH H [0JIoKEeHHE XHMHYecKoro
PaBHOBECHSA.

OKHCTHTENEHO-BOCCTAHOBHTEIBHBIE  PEaKLMH,  3MeKTPOHHBIH  OanaHc
OKHC/IHTENbHO-BOCCTAHOBHTENBHOH  peaKi[HH. CocTaBneHHe  ypaBHeHHi



OKHC/IHTENBHO--BOCCTAHOBHTENBHBIX  pEaKLMH ¢ HCIIONB3OBAaHHEM  METO/A
3JIeKTpOoHHOo fanaHca.

TeopHa 31€KTP OMHTHYECKOH JIHC COLHALIHMH. DUIEKTP OJIHTHI H HEAIEK TP OJTHTHI.
KatHoHbl, aHHOHBI. MexXaHH3M JHCCOLMAL[MH BEL[ECTE ¢ pPa3sJHYHBIMH BHIAMH
XHMHYeCKOH cBA3H. CrereHs AHccolHaLiH,. CHIbHBEIE H cTa0ble 3JTEKTP OHTHI

Peaxiji HoHHoOro obmeHa. VcIoBHA MPOTeKaHHA peakiHii HOHHOro oOMeHa,
MonHble M COKpaléHHbIE HOHHbIE YpaBHeHHA peakipil. CpofcTBa KHCIIOT,
OCHOBaHHII M coleil B cBeTe TIpejcTaBleHHii 00 57IeKTpoNHTHYECK O
AHccoLHaHH. KauecTBeHHbIE peakijHH Ha HOHEBI. TToHATHE 0 rHAap onH3e coeii,

Xumuneckuil Ikcnepimenm:

O03HAKOMJIEHHE ¢ MOZAeNAMH KPHCTAUIHYeCKHX pPelléToK HeopraHHYeCKHX
BEUIECTB — MeTa/UIOB M HeMera/UutoB (rpadura H anMasza), CHOKHBIX BELIECTB
(xnmopHma HATpHA), HCc/IeoBaHHe 3aBHCHMOCTH CKOPOCTH XHMHUecKOl peakiiHH
OT BO3JCHCTBHA Pa3iHuHBIX (AKTOPOB, HCC/IEIOBAHHE 3JEKTPONPOBOAHOCTH
pacTBOPOB BellecTB, IIpollecca JHCCOLMALMH KHCJIOT, MOieno4eil H comei
(BO3MOKHO  HCIIONB30BAaHHE  BHJEO0 MaTEpHaNlOB), [IPOBEJIEHHE  OITLITOB,
HIUTIOCTPHPYIOIHX — TPH3HAKH  TIPOTEKAHHA  peakiHii HOHHoro  oOmeHa
(oOpasoBaHHMe ocajka, BbIJ€JIeHHE rasa, oOpa3oBaHHE BOJbI), OILITOB,
HIUTIOCTPHPYIOMMX — TMPHMEPbl  OKHC/IHTENBHO-BOCCTAHOBHTENBHBIX  PeaKiIHid
(ropeHHe, peaxkilHH pasnokeHHA, COEHHEHHA), pacriosHaBaHHE HeOpraHHYeCcKHX
BEUIECTB ¢ I[IOMOIIBK KavecTBEHHBIX peakiiii Ha HOHBI, pelleHHe
SKCIepHMEHTa/IbHBIX 3aa4.

HeMeTAUIbI H HX COeJHHe HHS

Obmaa xapakTepHcTHKAa ramoreHoB. Oco0eHHOCTH CTPOEHHA aTOMOB,
XapakTepHbIe€ cTereHH okHcieHHsA. CTpoeHHe H (H3HYECKHE CBOFCTBA IPOCTHIX
BEIIECTB — TrajgoreHoB. XHMHYECKHE CBOHCTBA Ha [pHMepe  XJIopa
(B3apMopielicTBHE ¢ META/UlAaMH, HeEMeTalUlaMH, enodamH). XJIopoBOJopo,
ConaHaa KHcIoTa, XHMHYecKHE CcBOMCTBa, MoJy4eHHe, rnpHMeHeHHe. [eficTeHe
XJopa H XJOPOBOAOpPOJIa HAa OpPraHH3M ueloBeka. BamHelilmHe XIopHabl H HX
Hax ok eHHE B TIPHp OJI€.

Obman xapakTepHcTHKa eMeHToB VIA-rpyrirmi. OcobeHHOCTH CTpOeHHSA
aTOMOB, XapaKTepHble CTereHH okHcaeHHA. CTpoeHHe H (HBHYECKHE CBOHCTBa
MPOCTLIX BEWECTE — KHCIOPOa H Cepbl. AJUTOTPOIHbIE€ MOAHGHKALIMH KHCII0poza
H cepbl. XHMHYECKHE CBOICTBa cepbl. CepoBofopod, cTpoeHHe, (H3IHYeCKHe H
XHMHYecKHE cBoHcTBA. OKCHJBI Cepbl Kak MPEACcTABHTEMH KHCIOTHBIX OKCHJIOB.
CepHaa wicnora, ¢iBHYeckHe H XHMHYeckHe cBoiicTBa (ofmMe Kak
MpeJACTaBHTENA Klacca KHCIOT M cretpdHyeckie). XHMHYECKHE P eEaKifH,
JNeKalHe B OCHOBE IMPOMBINLIEHHOro criocofa royveHHA CepHOH KHCIOTHL
IlprmeHeHHe cepHO KHCa0Th. CoONMH CEpHOH KHCI0ThI, KadecTBEHHAA PeaKLiHa Ha



cviabhar-vHod HaxoxpeHHe ceppl H €€ coeHHEHHIT B rnpHpoge. XHMHYECKOE
3arpa3HeHHe OKpY:Kalomell cpefbl COEMHHEHHAMH cepbl (KHCIOTHRIE JOMIH,
3arpAsHEHHE BO3/IyXa H BOJOEMOB), cr1ocobbl €ro IpeAoTBpalll eHHA.

Obmasa XapakTepHCTHKA 371eMeHTOR VA-rpyrmkel. OcoleHHOCTH CTpOeHHA
ATOMOB, XapaKTepHbIE CTEMEHH OKHMCIEHHA. A30T, pacrpocTpaHeHHE B MNPHpoOJeE,
(dizHueckie H XHMHUecKHe cBoiicTBa. KpyroeopoT azoTa B NpHpojie. AMMHAK, €ro
(pHIHYECKHE H XHMHYeCKHE CBOFICTBA, ToIyYeHHe H npHMeHeHHe. ColH aMMOHHA,
HX (pH3HYecKHe H XHMHYecKHe CBOIICTBA, NpHMeHeHHe. KauecTBeHHasA peakiis Ha
HOHBI AMMOHHA. A30THad KHclloTa, e€ roayueHHe, (pHIHYECKHE H XHMHYECKHe
cgoiicTea (ofmHe Kak rMpejcTaBUTENs Kilacca KHeloT M crnelpdHyeckiie).
Ilcrionp3oBaHHe HHTPATOB M cojefl aMMOHHA B KavecTBe MHHEpalIbHBIX
yao6peHHil. XHMHUECKOe 3arpA3HeHHe OKpY:Katomlefi cpe/ibl Coe/HHEeHHAMH a30Ta
(KHcIIOTHBIE JOKIH, 3arpAsHeHHe BO3OyXa., IouBbl H BogoéMmoB). Docdop.
a/uoTporHeie MopHukaipy Qocdopa, PH3HUECKHE H XHMMHYECKHE CBOHCTEA.
Oxcug docdopa (V) 1 docdopHan xicnoTa, QrzHYecKHe H XHMHYecKHe ¢BOIICTBa,
nomydende. McnonssopadHe gocdatos B KauecTBE MHHEDP ATTbHBIX YA00peHH.

Obmasa xapakTepHcTHKA 3ieMeHTOB [VA-rpynrml. OcoDeHHOCTH CTpoOeHHs
ATOMOB,  XapakTepHbIE  CTEMEHHM  OKHCIEHHA.  YIIEpo/.,  alIoTPOIHbIE
MogH(HKalMH, pacrpocTpaHeHHe B TpHpofe, (H3HYeCKHE H XHMHYeCKHE
cBoiicTea. AzcopGuma. KpvrosopoT yrepoda B rnipupopae. OKcHbI YITIEpoa, MX
(dimHveckiie H XHMHYECKHE CBOHCTBA, JeiicTBHE HA #HBBIE OpPTraHH3MBL,
MOMYYEHHE H MPHMEHEHHE. DKONOTHYECKHE TPoOIeMbl, CBA3AHHBIE C OKCHOM
yraepona (IV), rumoresa rnofanbHOro MOTEIUIEHHA KIHMAaTa, [apHHKOBBI
atdext. VronsHas KHca0Ta H €€ coMH, HX (GH3HYECKHE H XHMHYECKHE CBOICTEa,
rnomyyeHHe H rpuMeHeHHe KawvecTBeHHas peakipida Ha KapOoHAT-HOHBI
Hcnonp3opaHue kKapOoHATOB B ObITY, MEJHLEHE, MPOMBINIIEHHOCTH H CETbCKOM
XO03fCTBE.

IlepBoHa4anbHble MOHATHA 00 OpraHHYECKHX BEIECTBAX KaK O COeJHHeHHAX
yriaepoja (MeraH, 3TaH, 3THIIEH, aLlETHIIEH, 3TaHOM, [HLIEPHH, YKCY CHad KHCII0Ta).
IlpypoaHble HMCTOMHHKH YIJIEBOJOPOAOB (Yronb, MPHPOAHBII ra3, HedTh),
NpoAyKTel HX rnepepaborky (OeH3HH), HX poib B ObITY H [MPOMBIUIIEHHOCTH.
ITonATHE 0 OHONOMHYeCcKH Ba/KHBIX BellecTBaX: /KHpax. OejKax, yriepogax — H HX
pomH B KH3SHH 4ernoBeka., MaTepHanbHOE €IHHCTBO OpPraHHYECKHX H
HeOpraHHYeCKHX ¢oeJHHEeHHIT

Kpemuuii, ero ¢usHueckHe H XHMHYECKHE CBOFICTBA, [MOMYHEHHE H
npumMeHeHHe. CoeHHeHHs KpeMHHA B Mpupofe. OOmMe mnpeacTaBileHHA o0
okcHile kpemuua (IV) H kpemHHeBOH KHcnoTe, CHIMKAThI, HX HCIOJb30BaHHE B
OBITY, B INPOMBINLTIEHHOCTH. BakHelllIHe cTpOHUTENbHblE MaTepHabl: KepamHKa,



CTEKJI0, LieMeHT, GeToH, KenesoberoH, ITpobnempl Ge3onacHOro HCroNL3OBaHHA
CTPOHTENLHBIX MATEPHAIIOB B IMOBCENHEBHOM AI3HH

Xumuaecxkuit sxcnepumerm:

m3y4YeHHe o0pa3LioB HEOPraHHMECKHY BENIeCTB, CBOHCTB COMAHON KHCIOTHI,
MPOBEEHHE KAYECTBEHHBIX PEaKL[HI Ha XJOPHA-HOHb H HAbIIOIEHHE TTPH3IHAKOB
HX [pPOTeKaHHs, OfbITHl, OTpaxawiHe (HUIHYeckHe H XHMHYecKHe CBOICTBa
rajioreHoB H HX COeIHHEeHHH (BO3MOMKHO HCIIONB30BAHHE BHIEOMATEPHAJIOR),
O3HaKoMIleHHe ¢ of0pasyamMH XJopHAOB (TajJloreHHJ0B), O3HAKOMIEHHE C
obpasijaMH  ceppl M eé coegHHEeHHMAMH  (BO3MOMKHO  HCIIOJIE30BAHHE
BHJleoMaTepHaioB), HaboleHHe npotlecca ofyrimBaHHA caxapa rnoj JeficTBHeM
KOHLIEHTPHPOBaHHOI  CepHOIl KHCJIOTBI, H3YUeHHEe XHMHYEeCKHX CBOCTB
pazBasieHHOMH cepHOH KHCII0THL, TPOBEJleHHE Kauec TBEHHOH peakiiHi Ha cyiabdar-
HoH H HabnlogeHHe MpH3IHAKa e€ MPoTeKaHHA, 03HAKOMIEeHHe ¢ (H3HYecKHMH
cBoficTBaMH a3ota, docdopa H HX cOefMHEHHI (BOSMOKHO HMCIOb30BaHHE
BHJleOMaTepHa/loB), oOpa3ilaMH a30THRIX H (ochopHeX yaobpeHHEl, MoiyueHHe,
cobHpaHHe, pacriosHaBaHHE M H3YYEHHE CBOMICTE aMMHaKa, TIpOBEeHHE
KayecTBeHHBIX peakiiiii Ha HOH aMMOHHA H (ocdaT-HOH H H3yUeHHE IMPH3IHAKOB
HX [P OTEKAHHA, B3aHUMO1EHCTBHE KOHLIEHTPHPOBaHHOH a30THOH KHCIIOTHI ¢ MEJIbIO
(BO3MOKHO HCII0IE30BaHHe BHI€OMAaTEPHATIOR), H3y YeHH e Mol enei
KPHCTAIUIHYECKHX PEmETOK anmasa, rpauTa, QyUiepeHa, O3HAKOMIEHHE C
rpoLieccoM afcopOLHH pPacTBOPEHHBIX BElIECTB AKTHBHPOBAHHBIM YIJIEM H
YCTP OFICTBOM MPOTHBOrA3a, MOIyYeHHe, coOHpaHHe, pacrio3sHABAHHE H H3Y YEHHE
CBOIICTB YIJIEKHCIIOTO ra3a, MpoBej/leHHe KauecTBEHHBIX peaklHi Ha KapOoHaT H
CHIHKAT-HOHbl H H3Y4Y€HHE [PH3HAKOB HX TMPOTEKAHHA, O3HAKOMIIEHHE C
npoAykKiLMell CHIHKAaTHON [POMBIIIIEHHOCTH, pelleHHe 3KCIeEpHMEHTAIBHBIX
3aga4 1o TeMe « BaxuefimMe HeMeTaUTbl H HX COEHHEHHM.

MeTa/UIbl H HX COeJH HeH sl

Odman xapaKTEPHCTHKA XHMHYECKHX 3J1€MEHTOB — META/LIOB HAa OCHOBAHHH
ux rnonoxenua B Ilepuopnueckoill cHereMe XHMmHuYeckHX 3nemedros J[ IL
MeHpeneesa H cTpoeHHA aTomMoB. CTpoeHHe MeTalIoB. MeTanmHueckaa c¢BA3bL H
META/UHYECKad  KPHCTAUIHYECKads  pemérka.  DIeKTpoxHMHYecKHil  pan
HanpaKeHHI MeTauoB. PH3HTecKHe H XHMHYECKHE CBOIICTEa MeTaios. O0niHe
criocofbl monyueHHs MeTanoB. IToHATHE © KOPPO3HH META/UIOB, OCHOBHBIE
crioco0bl 3amHTEI HMX OT Koppo3HH. CrumaBel (cTalb, WYIYH, IOpaIOMHHHIL
OpoH3a) H HX NpHUMeHeHHE B ObITY H [P OMBIILITEHHOCTH.

IMenouyHble MeTalkl: rojgoxeHHe B IlepHoanveckoil cHCTeMe XHMHYECKHX
snemeHToB J[. H. MeHaeneesa, cTpoeHHE HX aTOMOB, HaXOX&JeHHE B IMPHPOJE.
@D3HYecKHe H XHMHYeCKHEe CBOHCTBA (Ha MpHMepe HATPHA H Kanud). OKcHALL H



THAPOKCH/IbI HaTpHA H Kamud, [IpHMEHEHHE IIENOYHbIX META/UIOB H HX
¢ 08 THH eHHIL

IMlenouHosemenbHble MeETaldbl MalHHA H  KaJblLHA: T[IOJI0KEHHE B
Ilepuognueckoil cHcTeMe XHMHYecKHX 3neMeHTOB [ I1. MeHpneneepa, cTpoeHHe
HX aTOMOB, HaxoXkeHHE B rpHpoje. PH3HYecKHEe H XHMHYECKHE CBOFCTBA MarHHA
H Kanslsd. BaxdelliHe coeHHeHHA KankelHa (OKCHI, THAPOKCH], COJH).
JécTKoCTh BOZIBI H crioco0bl e€ yeTpaHeHH .

AmoMHHHHA: nonoxeHHe B [TepHoaHueckoil cHeTEME XHMHYECKHX 3JIEMEHTOB
J. 11. MeHgeneesa, cTpOeHHE aToMa, HaxokgeHHe B npHpoge. PHzHUeckHe H
XHMHUeCKHe cBoficTBa amtoMHHHA. AMdoTepHble cBOMCTEa OKCHAa H MHJPOKCHA
aJTIOMHHHA.

Keneso: nonoxeHHe B IlepHoAHYECKOH cHCTEME XHMHUYECKHX 3/1eMeHTOB [J[
Il MeHneneera, cTpoeHHe aToMa, HaxokeHHe B rpHpoge. DHiuvecKHe H
XHMHYECKHE CBOHCTBA K ese3a. OKCHIIBI, THApP OKCHIBI H couH Kenesa (11) vkenesa
(IIT), MX cocTas, CBOHCTBA H [0JY YeHHE.

XumunecKuil IKcnepiumerm:

O3HaKoMJIeHHe ¢ o0pa3laMH MeTaUIOB H CIUIaBOB., HX (PH3HYECKHMH
CBOMCTBAMHM, HM3YYEHHME PE3VILTATOB  KOPPO3HH  MeTawioB  (BO3MOKHO
HCII0NB30BaHHE BHAEOMATEPHANOE), ocoOeHHOCTell B3aHMOJEHCTBHA OKCHJA
KajiblHA H HaTpHA ¢ BOJAOH (BO3MOKHO HMCIIOMB30BAHHE BHJIEOMATEPHANOB),
HcCIeOBAHME CBOMFCTE KECTKOM BOBI, [IPOLIECCA TOPEHHA Keleza B KHCIOpoJe
(BO3MOKHO  HICTIONB30BAHHE  BHAEOMATEPHANO0B), [PH3HAKOE  MPOTEKAHHA
Kauec TBEHHBIX PeakliHil Ha HOHbl, MarHHA, KaJjbllHA, a/lOMHHHA, LHHKA, #ejesa
(I1) 1 sxenesa (III), mexan (II), HabaogeHHe H OIMHCaHHE TP OLIECCOB OKPaIIHBaHHA
IUIAMEHH HOHAMH HaTPHA, KanHa H KalblHA (BO3MOMKHO HCIIONB30BaHHE
BHICOMATEPHAIOR), HCCIEHOBaHHE aM(OTEPHbIX CBOHCTE MHAPOKCHAA aTIOMHHHA
H I'HIP OKCHIIA LIHHKA, PpellleHHe K CTIepHMEHTANIbHBIX 3aj1a4 1o teme «BakHelimne
METAUThI H HX COeIHHEHHMD.

XHMHS H OKPYKAWILAA cpejia

BemecTBa M MaTepHa/bkl B TOBCEIHEBHOI JKIBHH 4enoBeka. bezomacHoe
HCIO/b30BaHHE BEIECTB H XHMHYECKHX peakupil B ObiTy. IlepBas romoinb rpH
XHMH1ECKHX 03K0Trax H OTpaBIeHHAX.

XHMHYECKOE 3arpAsHEeHHE OKpyskaromeii cpeapt (rpegeapHas JoMycTHMAdA
KOHLIeHTpaLHA BeulecTs, Janee — [TK). Pole XHMHH B pemeHHH 3KONOrHYeCKHX
rpoGnem.

Xumugeckuil Ikcnepumenm;

H3y4eHHe 06pa3LioB MaTepHanoB (CTEKI0, CIUTaBbl METANIOB, TNOJIHMEPHbIE
MaTepHaJILl ).

Mexcnpeomemribte c6asu



Peamisala MEKIPEAMETHBIX CBA3ZEH IMPH H3VYEHHH XHMHH B 9 Kiacce
OCYIECTBIAETCA 'Yepe3 HCMoNb30BaHHE Kak OOWHX ecTecTBEHHO-HayYHBIX
MOHATHH, TaK H MOHATHH, ABAAMMXCA CHCTEMHbIMH JIIA OT/E/bHbIX TMPE/IMETOB
€CTECTBEHHO--HAY THOT0 LIHKIIA.

O6mHe ecTeCTBEHHO-HAYYHBIE TMOHATHA. Hay4HbIFA (akT, IHIOTe3a, 3aKOH,
TeopHsA, aHalH3, CcHHTe3, KnaccHHKalupd, IlepHOJHYHOCTbL, HalJIoeHHE,
9KCITEPHMEHT, MOJIENHpPOBAHHE, H3MEpPeHHE, MOJIeNb, ABJIEHHE, TMAPHHKOBLIH
s(pdekT, TeXHONOHA, MaTEPHATLL

@DH3HKA: MaTepHA, aToM, 3MIEKTPOH, IIPOTOH, HEHTPOH, HOH, HYyKIH],
H30TOMb], PajJHOAKTHEHOCTh, MOJIEKYNa, 3JeKTpHUYecKHil 3apajl, IMpOBOJHHKH,
MONYTIPpOBOOHHKH, [JHAJIEKTPHKH, (OTOINeMeHT, BelmecTBo, Telno, Oo0béM,
arperaTHoOe COCTOAHHE BELIECTBA, I'a3, pacTBOP, PAcTBOPHMOCTh, KPHC TAIl/IHYECKAsA
peIeéTKa, CIinaBbl, (PH3HYECKHE BEIHYHHBI, €IHHHIIBI H3IMEpEHHA. KOCMHYECKOe
IIPOCTPAHCTBO, TUIAHETHI, 3BE371b1, CoJIHLIE.

Buonorua: QoTocHHTEs, IbIXaHHe, OHocdepa, 3KOCHCTEMA, MHHeEpPAIBLHBIE
y/100p €HHA, MHKP 03/IEMEHTBI, MAKp 03IEMEHTBI, ITHTATEIbHbIE BEIECTRA.

l'eorpagmua: ammocdepa, ruapocdepa, MHHepaibl, TOpPHbIE T10POILL.
0o/e3HbI € HCKOMAaEMbI€, TOMIMBO, BOJIHBIE PECY PChI,



IINIAHHPYEMBIE PE3VJIBTATBI OCBOEHHSA IIPOTPAMMBI 110
XHMIH HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA30BAHIIA

JJHMYHOCTHBIE PE3VJIBTATDHI

JIHYMHOCTHBIE PE3VJIbTaThl OCBOEHHA [POrpaMMbl OCHOBHOrO obmero
o0pa3oBaHHA JOCTHrAIOTCA B XoJie o0VUeHHA XHMHH B €JHHCTBE y4eOHOH H
BOCITHTATE/BHOI JIEATENIBHOCTH B COOTBETCTBHH ¢ TP afHLIHOHHBIMH P OC CHIACKHMH
COLIHOKY JIbTYPHBIMH H AYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMH, TPHHATHIMH B
ofmecTe MnpaBHiIaMH H HOpPMaMH TIOBEJeHHA H crocoOCTBYKOT IIpoLeccaMm
CaMOIO3HAHHA, CaMOPa3sBHTHA H CoLHATH3ALMH 00y Yalo I HX cA.

JIMUHOCTHBIE  PE3YJIbTaThI OTpaKaKT  TOTOBHOCTh  ofydatouMxcs
PYKOBOACTBOBATLCA  CHCTEMOH TIO3HTHBHBIX LIEHHOCTHBIX OpPHEHTALHIT H
pacHpeHHE OrbITa JeATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YacTH:

1) IATPHOTHYECKOI'0 BOCHHT AHHA:

LIEHHOCTHOIO OTHOWEHHA K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
H HAay1HOMY HacCJIENHI0, NMOHHMaHHA 3HAYeHHA XHMHYECKOH HayKH B KH3IHH
cOBpeMeHHoro obu[ecTsa, crocobHOCTH BAAZETh JAOCTOBEpHOH MH{oOpMaLpiei o
MePeqoBhIX OOCTIDKEHHAX H OTKPBITHAX MHPOBOMH H OTeYeCTBEHHOH XHMHH,
3aHHTEPECOBAHHOCTH B HAY YHBIX 3HAHHAX 00 yCcTpoficTBE MHpa H obIecTBa;

2) rpaKIAHCKOro BOCHHTAHMA:

MPEACTABIEHHA © COLMANBHBIX HOpMax H T[paBHIaX MEATHYHOCTHBIX
OTHOW eHHIT B KOJUIEKTHBE, KOMMYHHKATHBHOI KOMIIETEHTHOCTH B O0LIECcTBEHHO
ronesHod, y4ebHO-HCCIEOBATENbCKOI, TBOpYECKOH M JpyIrHX  BHAAX
JleSTeBHOCTH, FOTOBHOCTH K paszHooOpasHoil cOBMecTHOI JIeATenbHOCTH IpH
BBITIOJIHEHHH V4eOHBIX, TI03HABATENbHLIX 3a7ad4, BbIMOMHEHHH XHMHYECKHX
HKCITEPHMEHTOB, €03/1aHHH yueGHbIX TP OEKTOR, CTpeMIIeHHs K B3aHMONOHHMAHHIO
H B3aHMOIMOMOINH B Tpollecce 3Toi y4eOHOH JeATEILHOCTH, TIOTOBHOCTH
OLIEHHBATL CROE [I0BegleHHe M [IOCTYIIKH CBOMX ToORapHmied ¢ I03MLHH
HPaBCTBEHHBIX H IPaBOBLIX HOPM ¢ YUETOM OCO3HAHHA ITOCIeICTBHI ITOCTYTIKOB,

3) HeHHOCTH HAYYHOI'0 MOZHAHHS:

MHP OBO33p eHUecKHe TIpeJcTaB/IeHHA O BellecTBe H XHMHYECKOH peaxiH,
COOTBETCTBY KOIIHE COBPEMEHHOMY VYPOBHK pPasBHTHA HAVKH H COCTaBIAKOLHE
OCHOBY I TMOHHMAaHHA CYIIHOCTH Hay'HOH KapTHHBI MHpa, IpeNcTaBlieHHA 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPasBHTHA T[IPHPOAbI, B3aHMOCBA3AX 4YeJIOBEKa C
MIPHPOIHO cpenoii, 0 p oM XHMHH B [TO3HAHHH 3THX 3aKOHOMEPHOCTEIT;

ro3HaBaTeNbHbIE MOTHEBI, HarpaBlI€HHBIE HA ITOJYYEHHE HOBBIX 3HAHHH 110
XHMHH, HeoOxojiHMble A1 00bACHEHHs HabnioJaeMbIX TPOLIECCOB H SABJIEHHII,
MO3HABATENbHOH, HH(pOPMALIHOHHOH H YHTATENbCKOH KyJIBTYPbI, B TOM YHCJIE
HAaBBIKOB CAMOCTOATENEHOH palGoTsl ¢ y4eGHBIMH TEKCTaMH, CITpaBOYHOH



JHUTEPATYPOH, AOCTYIHBIMH  TEXHHUYECKHMMH cpeacTBaMi  HHGpOPMAaLIHOHHBIX
TEXHOJIOIHIT,

HHTEpec K oOY4EHHI0O H TM03HAHHI, J10003HATENBHOCTh, TOTOBHOCTh H
criocobHOCTE K caMooOpazoBaHHIK, [POEKTHOH H  HCCIeIOBATENbCKOMH
JIEATENBHOCTH, K OCO3HAHHOMY BbIGOPY HAarpaBjIeHHOCTH H YPOBHA o0y4YeHHA B
JanbHeIeM;

4) popMHEPOBAHHA KY/ILTYPHI 3/10p 0Bb A

OCO3HAHHE 1I@HHOCTH JKH3HH, OTBETCTBEHHOIO OTHOIIEHHSA K CBOEMY
370pPOBLI0, YCTAHOBKH Ha 3710pOBBII 00pas KH3HH, OCO3HAHHE TOCIENCTBHI H
HErpHATHE BPEIHbIX MpHBbIUeK (YroTpebieHHs aaKoros, HAPKOTHKOB, KypeHH:),
HeoOXomauMocTH coOmlogeHHa TipaBHa  Oe3sormacHOCTH TpH  oOpamjeHHH C
XHMHUYECKHMH BelllecTBAaMH B ObITY H peanbHON KH3HH,

5) TPYA0BOro BOCHHTAHHA:

HHTEPEC K MMPAKTHYECKOMY H3YUEHHIO rpodeccHii H Tpyaa pa3iHUHOro poja,
VBaKeHHe K TPyOy H pe3ynsTaTaM TpYJoBo JeATelbHOCTH, B TOM YHCJE Ha
OCHOBE TPHMEHEHHA TIPEMETHBIX 73HAHHIA I10 XHMHH, OCO3HaHHBIIA BeIGOP
HHIHBHIYAIBHOMN TPaeKTOPHH TPOoJoJDKeHHs o0pa3oBaHHA ¢ ¥ 1ETOM JTHYHOC THBIX
HHTEPECOB H CIIOCOOHOCTH K XHMHH, 0OLIEC TBEHHBIX HHTEPECOE H roTpebHOCTE(,
ycremHoi rpodeccHOHANBHOI 1€ATENLHOCTH H Pa3BHTHA HeoOX OIHMbIX YMEHHII,
rOTOBHOCTH aJaITTHP OBaThCA B rpodiec CHOHANIBHOH cpefie;

6) IKOJTOrHYe CKOro BOCIIHT AHMSA:

SKOJIOTHYECKH LienecoobpasHoe OTHONIEHHE K TIPHPOJE KaK HCTOYHHKY
AH3HH Ha 3emJle, OCHOBE e€ CVYIIeCTBOBaHHA, IMOHHMAaHHE LIEHHOCTH 3]0pOBOIro H
OesonacHoro oOpasa #H3HH, OTBETCTBCHHOE OTHOmEHHE K coOCTBEeHHOMY
(H3HYECKOMY H TICHXHYECKOMY 3/10POBbIO, OCO3HAHHE LIEHHOCTH coO0nojieHHA
rnpaBHn Oe3oMacHoro MopeaeHHA NMpH padoTe ¢ BenecTBaMH, a TAKKE B CHTYALIAX,
YIPOKAOU[HX 3710p OBbIO H KH3IHH JIH0J1€i;

CrocoOHOCTH MPHMEHATh 3HAHHA, MOMyYaeMble MPH H3YYEHHH XHMHH, 1A
pEeleHHsA 3a/1a4, CBA3AHHBIX ¢ OKPYKaoUeil rpHp ojHoit cpeoi, 14 rnoBbl WeHHA
VPOBHA  JKOJOTHMECKOH KyJIbTypbl, o©OCO3HaHHA rnobaabHoro  xXapakTepa
SKOIOTHYECKHX MpobiaeM M IMyTel HX pPEleHHA IMOCPEACTBOM METOA0B XHMHH,
IKOIOMHYECKOr0 MBIIUIEHHA, YMEHHA PYKOBOACTBOBATLCA MM B MO3HaBaTeIbHOI,
KOMMYHHKaTHEHOH H € OLHAIbHOH IMPaKTHKE.

METAIIPEJMETHBIE PE3VJIBTATEBI

B cocraBe wmeranpeMeTHBIX PEIVALTATOB BbIJIENAIOT 3HAYHMbIE 114
dopMHpOBaHHA MHpPOBO33peHHA oOUleHay4HBIe [IOHATHA (2aKOH, TeopHs,
MPHHLIMIT, THITOTe3a, (aKT, CHCTeMa, IMPOLECC, IKCTIEPHMEHT H JPYTOE.), KOTOPBIE
HCIIONB3YIOTCA B €CTEeCTBEHHO-HAYYHBIX YUeOHBIX IpeaMeTax H IMO3BOJAKT Ha
OCHOBE 3HAHHMIT M3 3THX MPEIMETOB (JOPMHpPOBATh MMPEICTABIEHHE O LIETOCTHOF



Hay YHOH Kap THHE MHpa, H YHHBepcalbHble Y4eOHble JIeiic TBHA (M03HaBaTEIbHbIE,
KOMMYHHKaTHBHEIE, PEryiATHBHEIE), KOTOpele oOecrieHBalT QopMHpoOBaHHe
FOTOBHOCTH K CaMOCTOATENBHOMY [UIAHHPOBAHHIO H OCYHIECTBICHHIO Y4eOHOM
HeATeNEHOCTH.

IlosHaBATeIbHBIE YHHBePCATbHBIE YUeOHbIe TeRCTBHA

BazoBble JIOrHYecKHe JelCTB HA:

YMEHHA HCMO0Nb30BaTh TIPHEMEI JIOTHYECKOrO MbIIIIEHHA TIPH OCBOEHHH
3HAHHI: PacKPBIBATh CMBICJI XHMHYECKHX IMOHATHI (BBIJENATh HX XapaKTepHBIE
MpPH3HAaKH, YCTAHABIHEAThH B3aHMOCBA3b € JAPYIHMMH MOHATHAMH), HCIIOIb30BAThH
MOHATHA U1 00BACHEHHA OTHENbHBIX (PAKTOB H ABJIeHHI, BBIGHPATh OCHOBAHHA H
KPHTepHH 1A KiacCHPHKALHH XHMHYECKHX BeljecTB H XHMHYECKHX peaxipHii,
YCTAHABJIHBATL TNPHYHHHO-CJIEJCTBEHHBIE CBAIH MEKY OObEKTAMH H3YYEHHS,
CTPOHTL JIOTHYECKHE pacCyKIeHHd (HHIYKTHBHBIE, JIeqYKTHBHBIE, 10 aHATOTHI),
JleNlaTh BRIBOJIbI H 3aKTIOUEHHA,

yMeHHe [IpHMeHATh B TMIpollecce II03HaHHA MOHATHA (MpeAMeTHble H
METArp eAMETHbIE), CHMBOJIHYECKHE (3HAKOBbIE) MOJIEIH, HCITONb3Y EMbIE B XMMHH,
rpeodpa3oBbIBaTh MHPOKO MpHMeHAEMBIE B XHMHH MOJelIsHbIe TP eic TABIeHHA —
XHMHYECKHMIT 3HAK (CHMBOJ 3/1eMeHTa), XuMHueckad (opMmyna M ypaBHEHHE
XHMHYECKOH peaKi[HH — MPH pelleHHH y1e0HO-M03HaBaTeIBHbIX 3a/1at, ¢ YIETOM
3THX MOJENbHBIX TIPEACTAB/IEHHH BbIABIATL H XapaKTEPH30BaTh CYI[EC TBEHHbIE
MPH3HAKH H3YYaeMbIX 00BbEKTOBE — XHMHYECKHX BEIECTE H XHMHYECKHX P eaKL{HIl,
BBIABIATE  OOMME 3aKOHOMEPHOCTH, TMPHYHHHO-CJIEACTBEHHBIE CBA3H H
MPOTHROP €MHA B H3YUAEMbIX MPOLIECCax H ABIEHHAX.

BazoBble HecleJoBaTe IbCKHe Qe CTBHA:

YMEHHE HCII0JIb30BaTh ITOCTABJIEHHbIE BOIMPOChl B KAauecTBE HHCTPYMEHTA
MO3HAHHA, A TaKKEe B KAaYeCTBE OCHOBBI [71A (OPMHpPOBAHHA THIIOTE3bI TIO
MPOBEPKE MNP aBHILHOCTH BbICKA3bl BAEMBIX CYIKJIEHHIT,

npHoOpeTeHHE OMbITa 10 [UIaHHPOBAHHMIO, OpPTaHH3ALHH H TPOBEeIeHHIO
YYEHHYECKHX SKCIEPHMEHTOB, YyMeHHe HalmojaTe 3a XojoM [poLecca,
CaMOCTOATEIbHO MPOTHO3ZHPOBATh €ro pe3yabTaT. (opMyNHpoBaTh 0000NMIEHHA H
BbIBOJ[bI T10 PE3y/IbTaTaM [P OBEAEHHOTO OIbITA, HCCAE[OBaHHA, COCTABIATL OTUET
0 MpojenaHHoi padoTe.

Pabora ¢ undopmanmeii:

YyMeHHe BBIOHPAaTh, aHA/IZHPOBATL H HHTEPIPETHPOBaTh HHQpOPMALHIO
PasMYHBIX BHAOB H (OPM IPECTABICHHA, MTOYYaeMY0 H3 PasHbIX HCTOYHHKOB
(Hay yHO-TIOIMyNIApHAA JHTepaTypa XHMHYEcKOro cojiep:KaHHs, CIpaBovHbIE
nocobua, pecypcel HHTepHeTa), KPHTHYECKH OLIEHHBATL IPOTHEOPEUYHEBYIO H
HEOCTOBEPHY O HHQOpMAaLHIO;



YMEHHE [MPHMEHATh Pa3IHYHbIE METO/bI M 3allpochl MMPH ITOHCKe H oThope
HHpOpMALIHH H COOTBETCTBYIOIIHX JaHHBLIX, HEOOXOAHMBEIX /A BBIIIOTHEHHA
y4e0HbIX M I03HABATENbHBIX 3a71a4 ONpeaeneéHHOro THIla, NpHodpeTEHHE OIMbITA B
obnacTH HCIIOAb30BAaHHA HHOPMALIOHHO-KOMMYHHKATHBHBEIX — TEXHOIOIHIT,
OBJAZIEHHE KYJIbTYPOH aKTHBHOIO HCITONIb30BAHHA Pa3IHYHbIX IMOHCKOBBIX CHCTEM,
CAMOCTOATENILHO BEIOHPAThL ONTHMANBLHY 0 hopMy [Ipeic TABIeHHA HH]OpMAaL[HH H
HUTIOCTPHPOBATh pelllaeMble 3a71a¥H HECJ0KHBIMH CXEeMaMH, JHarpamMMamMH,
apyramu popmamit rpadHrH H X KoMOHHALHAMI,

YMEHHE HCIoAb30BaTh H  aHAIH3HPOBAaTH B Mpoljecce y4eOHOII H
HCCIeJoBATENbCKOMH JledTenbHOCTH HHPOPMALIHIO O BIMSAHHH 1P OMbI IITEHHOCTH,
CelbCKOro XO03AficTBa H TPaHCIIOPTAa Ha COCTOAHME OKPYIKAomeH TMpHpOaHOI
Cpesibl.

KoMMyHHKATHBHBbI¢ YHHBep cA/TbHbIe Yue OHbIC TefcTB H:

VMEHHA 3ajlaBaTh Borpockl (B Xojle fManora W (M/M) JHCKYCCHH) TI0
cymecTBy  ofcyxkaeMoil TeMbl, (OpPMyIHpPOBaTb CBOH  TpeIOMKeHHA
OTHOCHTEIBHO BBIMTOJIHEHHA TP €[/I0KEHHOH 3aj1ayuH,

VMEHHA  TMPeAcTaBIATL  IMMOoAy4YeHHbIE  pPe3VALTaThl  [O3HABATENbLHOI
JIEATEIBHOCTH B VYCTHBIX M IHCBMEHHBIX TEKCTaxX, Jedarh [IPE3eHTAaLHI0
Pe3yIbTAaTOB BBIMOMHEHHA XHMHYECKOID JKcIlepHMeHTa (nabopaTOpHOIO OIBITA,
nabopatopHoii paboTh 110 HCCEIOBAHHIO CBOFCTE BEU[ECTB, yueGHOTO MpoexTa);

YMeHHA y4eOHOro CcOTpyJHHYECTBa €O CBEPCTHHKAMH B COBMECTHOM
MOSHABATENbHOH H  HCCIEQOBATENbCKOH  JIGATENBHOCTH  MPH  pelieHHH
BOZHHKAKMMX rpobseM Ha OCHOBE Y4€Ta OOM[HMX HHTEPECOB H COIJIAcOBaHHA
nosHUHA (o0cyaIeHHa, oOMeH MHEHHAMH, «MO3TOBbI€ IITYPMbI», KOOpPIHHALHA
COBMECTHBIX JISHCTBHII, OIpejeNieHHe KpPHTEPHEB [0 OLlEHKE Ka4yecTsa
BBITIOJIHEHHOH paboThl H IPYTHE).

Pery T HBHbl¢ YHHBePCATbHbIe yue OHbIe el CTBHA:

YMEHHE CaMOCTOATEIbHO OMpPEAe]ATh LIeJH AeATeNTbHOCTH, TUIAHHPOBATh,
OCY WECTRIATh, KOHTPOIHPOBaTh H MpH HeoOXOoHMOCTH KOPPEKTHPOBaTh CBOIK
ZeATeNbHOCTh, BbIOHpaTh HaHbomee 3¢ dexTHBHBIE crTOco0b pemeHHa yuebHBIX H
IMO3HABATENBHBIX 3ajla4, CAMOCTOATENBHO COCTAB/IATE HIH KOPpPEKTHPOBATH
MpeaIoKeHHbIF ANMrOPHTM OEHCTBHI IMPH BBIMOAHEHHH 3aJaHHH ¢ YIETOM
MOMyYeHHA HOBBIX 3HaHHI 00 H3ydyaeMmbiX 00bEKTaxX — BELIECTBAX M peakLHAX,
OLIEHHBAaTE COOTBETCTBHE IOMYYeHHOro pesyibTaTa 3afdBleHHON Lem, yMeHHe
HCIOAb30BaTh H aHAIH3HP 0BaTh KOHTEKC Thi, [TIPE/I/laraeMbl€ B VCI0BHH 3aj1aHHIT

INPEJMETHBIE PE3VJIBTATEI

B coctaBe TMpeIMETHBIX PE3YIbTaTOB 0 OCBOEHHK 00A3aTENBHOIO
cofep:KaHHA, VCTaHOBIeHHOro AdaHHoH denepameHoil pabGovell MporpamMmoii,
BBIJIENAIOT: OCBOEHHbIE OOYHAIMMMHCA Hay4yHbIE 3HAHHA, YMEHHA H Criocolbl



AeficTBHI, crnietpduyeckye A npeaMerHoii  ofmac «XHMHA»,  BHIIbI
AeATENEHOCTH [0 [MOMYYe€HHI0 HOBOTO 3HaHHA, e€ro  HHTEepIIpeTaL[H,
rnpeobpa3oBaHHI0 H NMPUMEHEHHIO B Pa3/IHYHBIX YueOHbIX H HOBbIX CHTY al[HAX,

K xoHLy o0yueHHA B 8 KJIacce rpeaMeTHbIe pe3yIbTaTel Ha Ga30BOM YpOBHE

JIOJKHBI OTpazkaTh ¢(OPMHPOBAHHOCTL ¥V 00y YarOMHXCA YMEHHI:

e PAacKpbIBaTh CMbBIC] OCHOBHBIX XHMHYECKMX TMOHATHIT aTOM, MOJIEKyIia,
XHMHYECKHI 3JI€MEHT, IMPOCTOE BEHIeCcTBO, CIOKHOE BEUIECTBO, CMECH
(opgHOpOAHAA H HEOJHOPOAHAMA), BaJEHTHOCTh, OTHOCHTE/IbHAA aTOMHAaA H
MOJIEKY/IApHAaA Macca, KOIHYECTBO BellecTBa, MOJb, MOJApPHaA Macca,
MaccoBas 10/ XHMHYECKOro 3JleMeHTa B COeHHEHHH, MOJISPHbIT 00bEM,
OKCHJI, KHCJIOTAa, OCHOBAHHE, COMb, 3JIEKTPOOTPHLIATENLHOCTD, CTereHb
OKHCJIeHHH, XHMHUecKasd peakijs, KiaccHpHKals peaximil: peaxkijud
COENMHHEHHA, Ppeaki[HH pa3lokeHHdA, peakLMH 3aMeljeHHd. peaKiLHH
o0MeHa, 5K30- H SHAOTEPMHUECKHE PEaKLH, TerU10Boil 3QexT p eakipH,
AOPO aToMa, JNEeKTPOHHBII cjIoii aToma, aToMHad opOHTanb, pagHyc
aToMa, XMMHYECKasd CBA3b, INONAPHAA H HEIoNApPHad KOBaJEHTHAA CBA3b,
HOHHasA CBA3b, HOH, KaTHOH, aHHOH, PacTBOP, MaccoBafA [0/ BellecTBa
(NpoLIeHTHAA KOHLIEHTPAaLIHA) B pacTBOpE:.

e HUIOCTPHPOBATh B3aHMOCBA3L OCHOBHBIX XHMHYECKHX TIOHATHII H
MPHMEHATD 3TH IMOHATHA MPH ONHCAHHH BEUIECTB H MX IMTPEBpPal] €HMIT,

e HCIONB30BATh XHMHYECKYI) CHMBOIHKY [UIA coOcCTaBlaeHHA dopmy
BEIECTB H YpaBHEHHH XHMHYECKHX P eaKLHI,

e OMpee/ATh BATEHTHOCTh ATOMOB 3JIEMEHTOB B OHHAPHBIX COEIHMHEHHAX,
CTEreHb  OKHCIIEHHA  3MeMeHTOB B OHHApHBIX  COEHHEHHAX,
MPHHANNIEKHOCTh BEUECTB K ONpeNenéHHOMY Klaccy CcoeqHHeHHIT I10
dopMynaM, BHI XHMHYECKOH cBA3H (KoBaleHTHads M HOHHaA) B
HEOp rAHHYECKHX COeJHHEHHAX,

« packpeiBaTh cMbeica Ileppomigeckoro 3akoHa J[. 11 Mengeneepa:
JIEMOHCTPHPOBATh TMOHHMaHHE TEPHOHYECKOH 3aBHCHMOCTH CBOHCTB
XHMHYECKHX 371€MEHTOB OT HX ronokeHHAa B IlepHopHueckoil cHcTeme,
3AKOHOB COXpaHEHHHA MAcchl BEMIECTB, MMOCTOAHCTEA COCTaga, aTOMHO--
MOJIEKYIAPHOIO Y1eHHA, 3aKoHa A Borazpo:

e OIMCHIBATH M XapakTepusopaTh Tabnuunyo dQopmy IlepHoanueckoi
CHCTeMBl XHMHYECKHX 2JIEMEHTOB: pa3dIH¥YaTh T[IOHATHA «IJIaBHas
nojrpyrma (A-rpyrma)» ¥ «nobounaa noarpyrma (b-rpyrma)», Maibie H
GonblmHe TMEpHOABI, COOTHOCHTH O0O03HAUeHHHA, KOTOpble HMEKTCA B
Tabmuue «llepHogHueckad cHCTeMa XHMHYecKHX snemeHToB J[ IL
MenHgeneeea» ¢ UHCIOBBIMH XapaKTePHCTHKAMH CTPOE€HHA aTOMOB



KHMHYECKHX 3JIEMEHTOB (COCTaB M 3apaj Aapa, oblee YHCIO 3NEKTP OHOB
H pacrpegeneHHe HX [10 J1eKTp OHHBIM CTI05AM),

KnaccHQHLUPOBaTh XHMHYECKHE 3/1EMEHTBI, HEOPraHHYECKHE BEIECTEA,
XHMHYECKHE peakuHH (Mo 4YHCIY H COCTaBY YUYacTBYWIIMX B pPeakLiHH
BEIIECTE, 110 TEIJI0BOMY 3(deKTy);

XapaKTepH20BaTh (OIMCchIBATE) OOI[HE XHMHYECKHEe CBOICTBA BEIljecTB
PasIHYHLIX KJIACCOB, MOATBEPKAaA OMMHCaHHE MPHMEPaMH MOJIEKY TAPHBIX
VpaBHEHHI1 C OOTBETCTBY IO IIHX XHMHYECKHX P eaKiHiT;

TP OTHO3HPOBATL CBOHCTBA BEN[ECTB B 3aBHCHMOCTH OT HX Ka4eC TBEHHOIO
COCTABA, BO3IMOAKHOCTH T[IPOTEKAHHA XHMH4YECKHX T[IpeBpaljeHHil B
PasIHYHLIX Y CJIOBHAX;

BbIUHC/IATE OTHOCHTENBHYI0O MOJIEKYAPHYI0O H MOJMPHYK  MAacChl
BEIIECTB, MAacCOBYI0 [ONI0 XHMHYECKOro JjieMeHTa 10 GopMye
COE/IHHEHHA, MacCOBY KO J10/IH0 BELIECTBAa B PacTBOPE, NPOBOJMTE PACHUCTHI
T0 yPaBHEeHHIO XHMHYECKOI P eaKi[HH;

IPHUMEHATL OCHOBHBIE OTIEpP aLIMH MBICTHTEIBHOH JAEATENEHOCTH — aHAIH3
H CHHTe3, cpaBHeHHe, oOoO0IleHHMe, CHCTEMaTH3alLMIO, KlaccH(pHKaI[HIO,
BbIABIIEHHE TMPHYHHHO--C/IEACTBEHHbIX CBA3EA — 1A H3Y4YeHHA CBOHCTB
BEI[ECTE H XHMHYECKHX peakiiiii, ecTecTBEHHO-Hay'uHbI€ METO/bl
rosHaHHA — HaOJIoAeHHE, H3MEpPEHHE, MOJEIHPOBaHHE, SKCIIEPHMEHT
(peanbHBI H MBICTIEHHBIIT),

cl€oBaTh  I[paBHIaM  MMOJb30BAHMA  XHMHYECKOH  IIocyJloH  H
naGopaTopHeiM o0opyZl0BaHHEM, a Takke MpaBHIaM obpameHHs ¢
BEUIECTBAMH B COOTBETCTBHH ¢ HHCTPYKLHAMH TI0  BbITOJHEHHIO
nadopaTopHBIX XHMHYECKHX OMNBITOB I10 ITOJNYYEHHK H coOHpaHHIo
razoo0pasHBIX BelmecTE (Bogoposa H  KHcIOpoAa), TPHIOTOBIEHHIO
pPacTBOPOB € OMNpeNenéHHo MaccoBOi Aoneil pacTBOpEHHOrO BEIecTBa,
TUTAHHPOBAaTh M MPOBOAHTL  XHMHYECKHE  JIKCIIEPHMEHTBI  I10
pacrio3HaBaHHIO PAcTBOPOB IEN0YeH H KHCIOT ¢ MOMOL[bK HHAHKATOP OB
(maxny ¢, ¢peHondTaneHH, METHIOPAIDK H PV IHE).

K xoHLy ofyueHHs B 9 Ki1acce rpeAMeTHbIE pe3yibTaTel Ha Ga30BOM ypOBHE
JTOJDKHBI OTPakaTh ¢(hopMHPOBAaHHOCTL ¥ 00y YalOM[HXCA YMEHHE:

PACKPbIBATh CMBICT OCHOBHBIX XHMHYECKHX T[TOHATHH: XHMHYECKHH
371eMEHT, aToM, MoJeKy/na, HOH, KAaTHOH, aHHOH, TPOCTOe BemecTBO,
CNIOAHOE BEHIECTBO, BAJICHTHOCTE, IICKTPOOTPHLATEIRHOCTE, CTENCHE
OKHCIIeHHA, XHMMHYecKad Peaki[Hi, XHMMHYecKas cBA3b, TerlnoBoii sddext
peaKiHH,  MONIb,  MOJAPHBIA  OOBEM,  pacTBOP,  IEKTPOJIHTHI,
HE3NeKTPONHTEL, 3MEKTPONHTHYEeCKaA JHCCOLIHALIHA, peakiiHH HOHHOIO
obMmeHa, KaTaJH3aTOp, XHMHYECKOEe paBHOBecHe, ofpaTHMBIE H



HeoOpaTHMBbIE pPeaKLHH, OKHCIHMTEIBHO-BOCCTAHOBHTEAbHbBIE P EaKLHH,
OKHCJIHTENb,  BOCCTAHOBHTENbL, OKHCIEHHe H  BOCCTAaHOBIIEHHE,
AUIOTPOrHA, aM(pOTEPHOCTh, XHMHYECKaA CBA3b (KOBaJeHTHAA, HOHHAA,
MeTAUTHYecKaA), KpPHCTANIHYecKad pelmeTka, KOoppo3HA MeTalIoB,
CIJIaBbl, CKOPOCTH XHMHYECKOH peakiLHH, TPedeasHo JomycTHMAanA
KoHLeHTpalHa I1JK BemecTsa;

HUTIOCTPHPOBATh  B3aHMOCBA3bh OCHOBHBIX XHMHYECKHX TIOHATHI H
TPHMEHATH 3TH [MTOHATHA MPH ONHCAHHH BEUIECTB H HX ITpeBpall] eHHIT,
HCIIONB30BaTh XHMHYECKYI0 CHMBOIHKY [JIA COCTaBIeHHA (QopMy
BELIECTB H YpaBHeHHH XHMHYECKHX P eakiHii,

Orp efienAaTh BaleHTHOCTL H cTeleHb OKHCIeHHA XHMHTECKHX 3JIEMEHTOB B
COEIHHEHHAX Pa3z/M4YHOr0 COCTaBa, I[PHHAIEKHOCTh BEUIECTB K
orp efleIEHHOMY KJAaccy coeJHHeHH rno QopMynamM. BHI XHMHYECKOH
CBA3H (KOBa/JeHTHad, HOHHAA, MeETAIHYECKad) B HEOPraHHYECKHX
COEIHHEHHAX, 3apsAl HOHa [0 XHMH1ecKoi (opmyne, xapaxkrep cpefbl B
BOJHBIX pacTBOpPax HEOPraHHYECKHX COEIHHEHHH, THIT KPHC TAUTHY €CKOH
PEIETKH KOHKPETHOTO BELIECTBA;

packpeiBaTh cmbici Ilepuogmueckoro saxkona [ I MeHpgeneepa H
JEMOHCTPHPOBaTh €ro IIOHHMAaHHE: OIMHCHLIBATH H XapaKTepH30BaTh
TabmuHyo Qopmy TTepHoHYecKof CHCTEMbI XHMHYECKHX 37€MEHTOB!
pa3JH4YaTh MOHATHA «TJaBHad rmoArpyrma (A-rpyrma)» H «@1obouHas
noarpyrma (b-rpyrma)», Maiable H Oo0JbIIHE TEPHOABLI, COOTHOCHTD
of03Ha4YeHHA, KOTOpble HMEWTCA B MepHoaH4Yeckoii Tabmiue, ¢
YHCAOBBIMH ~ XapaKTEPHCTHKAMH  CTPOEHHA  AaTOMOB  XHMHYECKHX
3JIEeMEHTOE (cocTaB M 3apAjd  Afpa, olmee YHCIO A3JIEKTPOHOBE H
pacripefieieHHe HMX [0 JJeKTPOHHbBIM  clloAM), ©0OBACHATH oOmHe
3AKOHOMEPHOCTH B H3MEHEHHH CBOFCTB 3JIEMEHTOB H HX COEJJHHEHHIT B
Mpezenax MalbIX TepHO0B H IMaBHBIX TMOATPYIII ¢ YMETOM CTPOEHHA HX
aTOMOB;

Knac cHGHIHPOBaTh XHMH'MECKHE 31eMEHTBI, HeopraHH'YeckHe BellecTEa.
XHMHYECKHE peakiuH (10 YHCAY H COCTaBY YHacTBYIOU[MX B peaki{HH
BEIIECTB, M0 TeroBoMy 2(deKTy, Mo HIMEHEHHIO CTereHeH OKHCIEHHA
XHMHYECKHX 3JIEMEHTOB ),

XapaKkTepH30BaThk (OMHCLIBATL) oOWHe H crielHpHYecKHe XHMHYeCKHe
CBOHCTBEA TIPOCTBIX H CJIOAHBIX BEUIECTB, [IOJTBEPAad OINHCaHHE
MpHMepaMH MOJIEKYIAPHBIX H HOHHBIX YpPaBHEHHIl COOTBETCTBYIOMIHX
XHMHYECKHX peaKLii,

COCTABMATL YpaBHEHHA SEeKTpOJHTHYeCKOl JHCCOLHALHH  KHCIIOT,
menoueld H coJie, rMosHble H COKpaliéHHbI € ¥paBHEHHA PeaKLHii HOHHOTO



ofMeHa, YpaBHEHHMA peakiHil, TIOJTBEPKAANMMK  CYIUIECTBOBAHHE
reHeTH1eCKOH CBA3ZH MEKY BelllecTBaMH pa3/HYHBEIX KIacCOB:
PacKpbIBaTh CYHIHOCTh OKHCIHTENBHO-BOCCTAHOBHTEABHBIX  peaKLIHH
MoCpeACcTBOM COCTABIEHHA ANIEKTP OHHOro DanaHca HTHX peaKLiHil;
TPOTHO3ZHPOBaTh CBOHCTEA BENIECTB B 3aBHCHMOCTH OT HX CTPOEHHA,
BO3MOKHOCTH TPOTEKAHHA XHMHUYECKHX T[peBpalljeHHd B pa3HYHBIX
VCIIOBHAX,

BLIYHC/IATE OTHOCHTENBHYIO MOJIEKYJHPHYIO H MOMPHYK  MAacChl
BENIECTB, MAacCOBYH [IONK XHMHYECKOro 3JJeMeHTa 110 dQopmyne
COEIHHEHHS, MACCOBY IO JIOJIK0 BENIeCTBAa B PACTBOPE, MPOBOJIHTL Pac4éTsl
T10 VP aBHEeHHIO XHMHYeCKOIl p eaKiiHiH;

cofnwopaTe  IpaBwiIa  [10Jb30BaHMA  XHMHYECKOH  rocygoii
naGopaTopHeiM o0opyoBaHHMeM, a Takke TIpaBHIa oOpamjeHHa
BEU[ECTBAMH B COOTBETCTBHH ¢ HHCTPYKLHAMH [0  BbIMOJHEHHIO
nabopaToOpHBIX XMMHYECKHX OIMBITOB I10 TOJYYEHHI0O H CcOOHpaHHIO
razo00pasHBIX BEUECTB (aMMHAKa H YTJIEKHCIIOro rasa),

MPOBOOHTH  PEaKlHH, T[IOATBEp/KJalollHe  KavdecTBEHHBI  COCTaB
Pa3HYHbIX BELIECTB. PACIIO3HABAThH ONbITHBIM ITYTEM XJIOpH/I-, Op OMH]I-,
HoaHA-, KapOouar-, (ocdaT-, cHMKaT-, cyabdar-, HIPOKCHI-HOHbI,
KaTHOHBl aMMOHHMA H HOHblI H3VYEHHBIX METAIIO0B, TNPHCYTCTBYIOUHE B
BOJIHBIX PacTBOPax HeOp rAHHYECKHX BEI]ECTE;

MPHMEHATh OCHOBHBIE OTIEPaLIHH MbBICTHTEIbHOH JA€ATE/NBHOCTH — aHaIH3
H CHHTe3, cpaBHeHHe, o0o0ueHHe, CHCTEMAaTH3aLHIO, BhIABIEHHE
MPHYHHHO-CJIEICTBEHHBIX CBA3EH — /1A H3VUYEHHA CBOMCTB BEHIECTB H
XHMHYECKHX peaKLMii, ecTecTBeHHO-Hay4Hbleé METO/bl T[I03HAHHA —
HaOmozeHHe, H3MeEpeHHe, MOJEIHpOBaHHE, JKCTIEPHMEHT (peanbHbIH H
MEICIIEHHbI ).
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