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INIOACHUTEJ/IbBHASA 3AITMCKA

ApantrpoBaHHasi o01jeoOpa3oBaTenibHasi MporpaMMa OCHOBHOTO 001ero obpa3oBaHust
00y4Jaromuxcss C 3a/Iep)KKOW TICUXUUeCKOro pas3BuTusi BapuaHt 7.1; 7.2. (mamee AOIT OOO
obyuatommuxcss ¢ 3[IP_papmanT_7.1; 7.2.) pa3paboTaHa B COOTBETCTBUHM C [I€MCTBYIOLIMMHU
3aKOHOJATebHBIMA W HODMATHUBHbIMU akTaMu Poccuiickoii ®epepaiiuy, pervuoHajbHOTO U
MYHULIUIIATBHOTO YPOBHEH.

HopmaTrBHO-TIPDaBOBOM ¥ JIOKYMEHTaJlbHOM OCHOBOW 00pa30BaTe/lbHOM ITPOTPaMMbI
SIBJISTFOTCSI:

- @egepanbHbIM 3aKOH OT 29.12.2012 Ne273-®3 «0O6 ob6pasoBanuu B Poccutickoit
denepaliyiv» (B JeHCTBYOIeN pelakiin);

- @enepa/bHBIM  TOCY/IaPCTBEHHBIM 00pa3oBaTebHBIA CTAHZAPT OCHOBHOTO OOIIero
obOpa3oBaHMs], yTBEP)KIEHHbIH TpHKa3oM MuHucTepcTBa oOpa3oBaHWsT M HayKd Poccuiickoi
®epnepauyu oT 17.12.2010 Ne1897 (B meiCTBYIOIIEH pelaKIuK);

- [opsimok opraHu3aly U OCYIeCTB/IeHHs 0Opa3oBaTebHOMN /1esiTe/IbHOCTH 110 OCHOBHBIM
o61ieobpa3oBaTe/ibHbIM TporpaMMaM - o0Opa3oBaTesibHbIM TporpaMMaM HauasabHOTO 00i1iero,
OCHOBHOTO 0011jero, cpefiHero 006Iero oOpa3oBaHusl, YTBEepPXKAEHHBIM TpPUKa3oM MUHHCTEpCTBa
obpa3zoBanus 1 HayKu Poccutickoii @epgeparimiu ot 30.08.2013 Ne1015;

- TlocraHoBneHue ['JlaBHOrO TIOCYyJJapCTBEHHOTO CaHWTApHOro Bpaua Poccuiickoi
depepauun ot 29.12.2010 Nel89 «O6 ytBepkaennu CanlluH 2.4.2.2821-10 «CaHuTapHO-
MUAEMHUOIOTHYeCKWe  TpeOOBaHMSI K  YCJIOBUSM UM OpraHu3aguv  oOyuyeHusi B
06111e00pa30BaTe/IbHBIX YUPEXKIEHUAX» (C M3MeHeHUssMU Ha 29.06.2011);

- IlocranoBnenne ['1aBHOrO TrOCYyZapCTBEHHOIO CaHWUTAapHOrO Bpauya Poccurickon
®epepauun ot 11.03.2003 Nel3 «O6 ytBepxaeHnn CaunlluH 2.4.1201-03 «I'urueHuueckue
TpebOBaHMs K YCTPONCTBY, COAEepP>KaHHMI0, 000PYI0BAaHUIO U PEXXUMY PabOThI Crielaii3upOBaHHBIX
YUpeXXIeHUH /7151 HeCOBEPIIIeEHHOIETHUX, HY)K/IAIOIIUXCS B COLUAIbHOM peabuIiTarvim»;

- Ilpuka3 MunucrepctBa mnpocseiieHusi P® or 28.12.2018 Ne 345 «O ¢epnepanbHOM
repeyHe yueOHUKOB, PEKOMEHAYeMBbIX K WCIOJb30BAaHUIO TIPU  peaju3aliid  UMEeRIUX
rOCyJapCTBEeHHYIO aKKpeJuTalrio 00pa30BaTe/bHBIX MPOrpaMM HayajbHOTO OOIero, OCHOBHOTO
ob1riero, cpegHero obiero oopa3oBanusi» (B J1eHCTB. pea.);

OcHoBHas 001eo6pa3oBaTe/ibHasi TIporpaMMa OCHOBHOTO o01jero o6pasoeanuss MAOY
COLII Ne 12.

- JIokanbHble HOpMaTHBHBIe akThl MAQY COIIT Ne 12.

AOIT OO0 obyuaromuxcs ¢ 3I1P - 3To o6pa3oBaTe/ibHasi TPOrpaMMa, aialTHPOBAaHHAS ISt
oOyueHUs JaHHOW KaTeropyuyd OOYYaroIIUXCs C yUeTOM OCOOeHHOCTeM MX TCHUX0(U3NUeCKOro
pa3BUTHS, UHAUBU/YaTbHBIX BO3MOKHOCTEH, 0becrieurBaroliasi KOpPeKLMI0 HapyIleH!i pa3BUTHS
U coluanbHyto aganrtaiyio. Cpoku ocBoeHuss obydaromummucs ¢ 3[TP AOIT OOO coBmafawmT C
KaJjleHJJapHbIMK CPOKaMM peajiv3aliid OCHOBHOH 0011je00pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOTO
ob11iero obpa3oBanus, orpefeneHHbIMA ©T'OC

IIcuxosioro-nejarornueckasi XapakTepucTuka odyuarompmxcsi ¢ 3ITP 7.1;7.2.

Oo6yuarommecsi ¢ 3IIP BapuanT 7.1; 7.2. — 370 o0yuaromyecsi, UMerIe HeZIOCTaTKA B
TICUXOJIOTUUeCKOM pasBuTUH, TmoATBepxJeHHble [IMIIK ¥ mpensATCTByROLIKe I10y4YeHUIO
obpa3oBanus 6e3 co3zaHus Criel{uanbHbIX ycioBui. Kateropusi obyuarouguxcs ¢ 3[IP — Hanbosee
MHOTOQUWC/IeHHasi CpeAu JeTeld C OrpaHUYEeHHBIMU BO3MOKHOCTSMU 370poBbsi (OB3) wu
HEOJHOpOJHAas M0 COCTaBy IpyIa LIKOAbHUKOB. Cpeau NpUYMH BO3HUKHOBeHus 3IIP moryt
burypupoBaTh OopraHuueckasi W/Wau (QyHKIMOHAIbHasi HEeJ0CTaTOYHOCTh L|eHTpasibHOM HepPBHOM
CUCTeMBbl, KOHCTHUTYI[MOHa/IbHbIe  (haKTOphl, XPOHHUECKHWEe CcoMaThyeckue 3abosieBaHus,
Heb/1arornpusiTHbIe yC/IOBUS BOCIIUTaHWS, TICUXWYeCKas W Col[daibHas JenpuBaius. [TomobHoe
pa3HooOpa3ue  3THONOTHYeCKMX  (akKTOpoB  OOyC/IOB/IMBaeT  3HAUMTENbHBIN  /IMara3oH
BBIPa)KeHHOCTH HapyIIeHHU! — OT COCTOSIHUM, NMPUOIKAIOIIUXCs K YPOBHIO BO3DAaCTHON HODMBI,
JI0 COCTOSTHUM, TPeOyIOIMX OTTPaHUUeHHsI OT YMCTBEHHOM oTcTaniocTH. Bce obyuaroriuecs ¢ 311P
UCTIBITHIBAIOT B TOW WM WHOM CTereHW BbIpa)KeHHbIe 3aTpPyJHEeHHSI B YCBOEHUH YueOHbIX
1Iporpamm, 00yc/ioB/IeHHbIe He/JI0CTaTOYHBIMU ~ TI03HaBaTeJIbHBIMKA  CIIOCOOHOCTSIMHU,



crielfupUUeCKUMU PacCTPOMCTBAMM TICUXO0JIOTUYECKOTO Pa3BUTHUSI (IIIKOJIbHBIX HaBBLIKOB,
peuu U 7Ip.), HapyIIeHUsIMH B OpPraHU3al[uM JeSTeTbHOCTU W/WIU MoBeieHus. OOuumu
11 Bcex obOyuatoruxcsi ¢ 3P siB/isitoTCS B pa3HOM CTereHy BbIpa)keHHbIe HeJOCTaTKU B
(OpMHUpPOBAaHMM  BBICHIMX  TICUXWYECKUX  (GYHKIMH, 3aMe[jieHHbId TeMmMm 0o
HepaBHOMEPHOe CTaHOBJ/IEHUE MO3HaBaTeIbHOU JesiTeIbHOCTU, TPYAHOCTU TIPOU3BOIBHOU
camoperyasiud. JlocTaTouHO YacTo y 00ydaroIuxcsi OTMEYAr0TCsl HapyIleHUs] peYeBOU U
MeJIKOM DYYHOM MOTODUKH, 3PUTENbHOTO BOCIPUATAS W MPOCTPAHCTBEHHOU
OpPHEHTHPOBKH, YMCTBEHHOW pPabOTOCIIOCOOHOCTH W 3MOLMOHANBHON chepbl. YpPOBeHb
TICUXUYECKOTO Pa3BUTHS TOCTYTAOIIEro B Koy pebénka ¢ 3P 3aBUCUT He TOJILKO OT
XapakTepa U CTeleHd BbIPaXeHHOCTH TIePBUYHOTO (Kak TMpaBWIO, OMOIOTMYECcKOro TI0
CBOel TIpHMpOZie) HapylleHWs, HO W OT KayecTBa TPeJIIeCTBYIOIIEro OOydeHus |
BOCTTUTaHMS (PAaHHEro U JIOIITKO/ILHOTO0). [Iuarna3oH pa3nuuuii B Pa3BUTHH 00YUarOIIMXCS C
3I1P f10CTaTOYHO BeMK — OT MPAKTUYeCKH HOPMalbHO Pa3BHBAIOLLMXCS, UCIIBITHIBAIOLLIX
BpeMeHHble Y OTHOCHUTE/IbHO JIerKO YCTpaHUMble TPYJHOCTH, [0 OOydarommxcsi C
BbIP&)KEHHbIMU U CJI0XKHBIMH M0 CTPYKTYpe HapyLIeHUsIMU KOTHUTUBHOW U a(eKTUBHO-
noBefieHUeckol cdep nuuHocTH. OT 00yYaroIUXCs, CIIOCOOHBIX TIPU CreLaTbHOM
Mo/iiep’KKe Ha paBHBIX 00y4yaThbCsi COBMECTHO CO 37I0POBBIMH CBEPCTHHUKAaMH, [0
00yuaroIuxcs, HY>KJAIOIIMXCs TPU TIOJyYyeHWHd HadajabHOro oOiero obpa3oBaHusi B
CHCTeMaTUuYeCcKou u KOMIL/IEKCHOU (mcuxonoro-mMeUKO-TeJaroruyeckoi)
KOPPEeKLIMOHHOM MoMoIu. Pa3nnure CTPyKTYphbl HapyllieHWsl TICUXWYEeCKOTO pa3BUTHS y
obyuarormuxcst ¢ 3I[IP  ompezenseT HeoOXOAUMOCTb MHOT000pa3susi — CrelaabHOM
MOJZEP>)KKM B TIOJydyeHMH oOpa3oBaHUsI W caMMX 00Opa3oBaTe/IbHbIX MapIIpyTOB,
COOTBETCTBYIOI[UX BO3MOXXHOCTSIM U TOTpebHOCTSM  oOyuatoiuxcsi ¢ 3[IP
HarpaB/ieHHbIX Ha TIpeo/j0JieHde  CYIIeCTBYHOIUMX OrpaHWYeHUuN B  MOJyUYeHUU
00pa30BaHusi, BbBI3BAHHBIX TSHKECTbIO HAPYIEHUS TICUXUYECKOTO pa3BUTHSA M
HeCriocoOHOCThI0 00yUaroIerocsi K OCBOeHUI0 00pa30BaHus, COTIOCTaBUMOTO TI0 CPOKaM C
oOpa3oBaHUeM 37I0POBBLIX CBEPCTHHUKOB. [uddepeHiualiys obpa3oBaTebHBIX MTPOrpamMm
HavajbHOTO 001[ero obpa3oBaHusi oOyuwaromuxcs ¢ 3[1P J0o/DKHa COOTHOCHUTBCSI C
maddepeHIraledt 3Toi Kareropud 00yuaroIUXCcs B COOTBETCTBHM C XapaKTeEPOM H
CTPYKTYpPOM HapylleHUsl TCUXUUeCKOro pa3BUTHs. 3ajauya pa3rpaHUueHrsi BapUaHTOB
3I1P u pekoMeHZAMKX BapuaHTa 0Opa30oBaTe/IbHOM MporpamMMmbl Bo3iaraercs Ha TIMIIK.
OO1me opweHTHpHI AJisi peKoMeHJammy oOydenusi mo AOIT OOO (Bapuant 7.1;7.2)
MOT'YT OBbITb TIpe/ICTaB/IeHbI CIeIyIOIAM 00pa3oMm.

AOIT OOO (Bapuant 7.1; 7.2) azmpecoBaHa ofOyuatormmcsi ¢ 3IIP, koTopbie
XapaKTepU3yITCSd YPOBHEM pa3BUTHSI HECKOJIBKO HW)Ke BO3PAaCTHOM HOPMbI, OTCTaBaHUe
MO>KeT TIPOSIBJISITHCS B 1[€I0M WU JIOKA/IbHO B OT/e/IbHBIX (DYHKLMAX (3aMe/l/IeHHbINA TeMIT
b0 HepaBHOMEPHOe CTaHOBJ/IEHWe T[I03HaBaTe/NbHOW [JesaTebHOCTH). OTMeuaroTcs
HapylleHusi BHUMaHUs, TMaMsITH, BOCIPUSTUS W Jp. II03HaBaTe/JbHBIX [POLIECCOB,
YMCTBEeHHOW Pab0TOCIIOCOOHOCTH U 1ie/IeHaNpPaBIeHHOCTH /1€ Te/IbHOCTH, B TOW WM MHOU
CTerneHU 3aTPyAHSIOIIYEe YCBOEHHe IIKOJIbHBIX HOPM U LIKOJIbHYIO aJianTalyio B LeJIOM.
[Tpor3BOABHOCTb, CAMOKOHTPOJ/Ib, CAMOPEryJ/Isiliisi B TOBeJEHWH U JesTebHOCTH, Kak
rpaBusio, chOpMUPOBaHbI HellOoCTaTOuHO. OOYYaeMOCTh yAOBIeTBOPUTE/IbHAs, HO YacTo
n30upaTesibHasi U HeyCTOWUMBasi, 3aBUCSIAs OT YPOBHSI C/IO)KHOCTH U CYyOBEKTUBHOU
MIPUBJ/IEKATEe/IbHOCTA BUJA JESTe/NbHOCTH, a TakKKe OT aKTyaJlbHOro SMOLMOHA/TBHOTO
cocTtosiHusl. Bo3MOXXKHa HealarTUBHOCTh TOBE/IeHHs, CBSI3aHHasi KaK C HeJ0CTaTOUYHbIM
MOHMMAaHHWeM COLMa/JbHbIX HOPDM, TaK M C HapylLleHWeM SMOLMOHA/IbHOW PperyJsiluu,
TUIepaKTHBHOCTHIO.

[lporpaMma 1Mo XWMHH [JA€T TIpe[CTaBlIeHHe O Mefsx, o0Imeil cTpaternyd oOyueHWs,
BOCITUTaHUSI W Pa3BUTHsS OOYYaIOIIUXCsS CpeJCTBaMH y4ueOHOTO TIpeAMeTa, yCTaHAaB/IMBAeT
o0si3aTeslbHOe TIpeMeTHOe CoJiep)kaHue, NpeflycMaTpuBaeT paclipefiesieHue ero 1o Kjaaccam U
CTPYKTYpHUpOBaHue 10 pa3fiesaM U TeMaM IIporpamMMbl 110 XMMUH, OTpejiesisieT KOIUYeCTBeHHble
Y KaueCTBeHHble XapaKTepPUCTUKU COJep)KaHHs, DPeKOMeH/yeMyl I10C/e/J0BaTe/bHOCTb
W3yueHUs] XUMHUU C YYETOM MEXKIPeJMETHBIX Y BHYTPUIIPEJMETHBIX CBSI3€H, JIOTUKH yueOHOTOo



Tipoliecca, BO3pacTHbIX 0COOeHHOCTel 00yuaroIuxcs, orpe/esisieT BO3MOKHOCTH TIpeAiMeTa Jijist
pean3aruy TpeOOBaHUM K pe3y/bTaTaM OCBOEHHsI OCHOBHOM 0Opa3oBaTesbHOM MporpaMMbl Ha
yPOBHe OCHOBHOTO 0011iero o0pa3oBaHusi, a Takyke TpeOOBaHMIM K pe3yJsibTaTaM 00yueHUs] XUMHUH
Ha YpOBHe Liejiell W3y4yeHUs TpegMeTa W OCHOBHBIX BHJOB yueOHO-TIO3HaBaTe/bHOMN
JIesITeJTbHOCTH 00yyaroIierocst o 0CBOEHUI0 yueOHOTo cofiep>KaHusl.

3HaHWe XUMUU CTY>KUT OCHOBOM 151 (HOPMHUPOBaHUSI MUPOBO33peHust 00yUaroIierocs, ero
Tripe/iCTaB/IeHUN 0 MaTeprabHOM eIMHCTBE MHPA, BaKHYIO POJib UrPatoT (hopMUpyeMble XUMHUen
TIpe/iCTaB/IeHNsI O B3aUMOTIPeBPAILeHUsIX SHePTUy U 00 BOTIOLIMU BEILeCTB B MPUPOJE, O MY TIX
pellieHUss T7100aMbHBIX TMPOOJieM yCTOMUMBOrO pa3BUTUS UeslOBeYeCTBA — ChIPbEBOM,
SHEepreTUUeCKOH, MUIIEBOM U 9KOJIOTUUECKOM 6e301acHOCTH, MpobieM 37jpaBOOXpaHeHHSI.

M3yueHve XumMuu:

COCOOCTBYeT peanv3aliid BO3MOXKHOCTeH [ijIi  CamMOpa3sBUTUS W (POPMHUPOBAHUS
KYJIbTYPbl TMYHOCTH, €€ 0011[eil U HyHKLMOHATBLHON rPAMOTHOCTH;

BHOCHUT BKJ/aJ, B (hOPMHUPOBAHME MBIIIJIEHHsI U TBOPUECKUX CTIOCOOHOCTeH 00yuarommxcs,
HaBLIKOB WX  CAMOCTOSITeJIbHOW ~ y4yeOHOW  [1esiITe/IbHOCTH,  JKCTIepUMEHTallbHbIX |
WCC/Ie/[OBaTe/IbCKUX  YMEeHUM, HeOoOXOJWMBIX KaK B TIOBCEJHEBHOW JKM3HM, TaK W B
rpodeccroHa bHOU [1esTe/TbHOCTH;

3HaKOMHUT CO CHeLM(PUKON HAyYHOrO MBIILJIEHUS, 3aK/aZibiBaeT OCHOBBI 1|€JI0CTHOTO
B3IJIsiZIa HA €JUHCTBO MPUPO/bI U UesiOBeKa, SIB/ISIeTCS] OTBETCTBEHHBIM 3TaroM B (OpMHUPOBaHUHN
€CTeCTBeHHO-HayYHOUM rPaMOTHOCTH 00YYaroIInXcs;

crocoOCTByeT (OpPMHPOBaHHUIO LIEHHOCTHOTO OTHOIIEHHSI K eCTeCTBeHHO-HayYHbIM
3HaHWsSM, K TIpUpOJie, K 4Ye/ioBeKy, BHOCHUT CBOM BKJaZi B 9KOJIOTUYeCKOe oOpa3oBaHUe
00yYaroIMXCsl.

laHHBIe HarpaBeHUs B OOyYeHUMM XMMHHU 00eCreurBarOTCS CIeLU(UKON CopepKaHus
yueOHOTO TIpeZiMeTa, KOTOPBIM SIB/ISIeTCS TleJJarOTHYeCKU aJalTHPOBAaHHBIM OTpa’kKeHHeM
0a30Boli HAYKW XUMHUH Ha OTIpe/Ie/IEHHOM 3Tarle e€ pa3BUTHS.

Kypc xvMuu Ha ypoBHe OCHOBHOTO 001[ero oOpa3oBaHWs OPHEHTHPOBAH Ha OCBOEHHE
00yuaroIMMHUCS CUCTEMBI TT€PBOHAYA/IbHBIX TIOHATHUH XWUMHH, OCHOB HEOPraHWUUYeCKOW XUMHUM U
HEKOTOPBIX OTJe/IbHBIX 3HAUUMbIX TIOHATHUN OPraHUYeCKOW XUMUH.

CTpyKTypa cozep>kaHusi MPOrpaMmbl MO0 XUMHUMU C(OPMUpPOBaHa Ha OCHOBE CHUCTEMHOIO
noaxoja Kk eé usyueHuro. CojepkaHue CK/IaIbIBaeTCSl U3 CUCTEMbl MOHSATUH O XUMHUECKOM
j/IeMeHTe U BeleCTBE U CHCTeMbl TOHSATHA O XUMHUeckod peakiuu. OOe 3TH CHUCTEMBI
CTPYKTYDPHO OpraHM30BaHbl IO TIPUHLUITY T0C/Ie[0BaTe/IbHOIO Pa3BUTHSI 3HAHWM Ha OCHOBe
TeOopeTUYeCKUX Tpe/|CTaB/IeHU pa3HOr0 YPOBHS:

- aTOMHO-MOJIEKY/ISIPHOTO YueHUsl KaK OCHOBBI BCETO eCTeCTBO3HAHMUS;

- Ilepuopnueckoro 3akoHa [l. V1. MeH/ienieeBa Kak OCHOBHOI'O 3aKOHa XUMMUU;

- YUeHUsi O CTPOEHUM aToOMa U XMMUUeCKOH CBSI3H;

- Tpe/iCTaB/IeHUH 00 MeKTPOIMTUYECKOM TUCCOIUALIMY BEIl[eCTB B PaCTBOPax.

TeopeTnueckre 3HaHUSI pacCMaTpUBAlOTCd Ha OCHOBE SMIIMPUYECKH IOJyUYEeHHBIX WU
OCMBIC/IEHHBIX ()aKTOB, pa3BUBAIOTCS T[10C/Ie[0BATe/IbHO OT OJHOTO YPOBHS K JIPYyrOMY,
BBITMIO/THASA (DYHKIIMU OOBSICHEHUSI W TIPOTHO3UPOBAHUS CBOWMCTB, CTPOEHUS U BO3MOKHOCTEM
MPAaKTUYeCKOro IPUMeHeHHs U M0J/TyueHUs] U3ydyaeMbIX BeleCTB.

OcBoeHue TMporpaMMbl IO XUMHH CIIOCOOCTBYyeT (OPMHUPOBAHHMIO TIpe/CTaBIeHUsI O
XUMHUUECKON COCTaBJISIFOLLEN HayyHOW KapTHMHbI MHpa B JIOTMKe €€ CUCTeMHOM NpPUPO[bI,
LIEHHOCTHOTO OTHOIIIeHHsI K HAYyYHOMY 3HaHHIO U MeTOZ,aM T03HaHus B HayKe. V3yueHue XUMUH
MPOUCXOUT C TIpUBJeYeHHWEM 3HaHWKM U3 paHee W3yUeHHBIX YYeOHbIX TIpeJMeTOB:
«OKpy»Karoimumii MUp», «buosorus. 5—7 Kaccb» U «PuU3MKa. 7 K1acc».

[Tpu “3yueHUH XUMUM NPOUCXOAUT (HOPMHUPOBaHKEe 3HAHWI OCHOB XMMUUECKOM HayKH Kak
00/1aCTH COBPEMEHHOTO eCTeCTBO3HAHUS, TIPAKTUUECKOH [1esITeJTbHOCTH Ue/ioBeKa M Kak OJJHOTO



13 KOMIIOHEHTOB MHUDOBOW KYJIbTYpPbI. 3a/jaua yueOHOro rpeiMeTa COCTOUT B (hOpPMHPOBaHUU
CUCTEMbl XMMMWUYECKUX 3HAaHUM — Ba)KHEMIINUX (DaKTOB, MOHSTHUI, 3aKOHOB M TEOpPETHUUeCKUX
TOJIOXKEHWH, MIOCTYMHBIX 0000IeHni MHPOBO33PEHUECKOT0 XapaKTepa, s3blka HayKW, B
MIPUOOITIEHNH K HayYHBIM METO/[aM TTO3HAHUSI TTPY U3YUYEeHUH BEIeCTB U XUMUUYECKUX PeakIi[Ui, B
dhopMUpOBaHUM W Pa3BUTHH TI03HABaTebHBIX yMEHUM W UX TIPUMEHeHHH B yueOHO-
M03HaBATeIbHOM U yueOHO-UCC/Ie/[0BaTeIbCKOMN /IeATelbHOCTH, OCBOEHHH TIpaBU/I 6€30MmacHOro
oOpalIieHust C BelljeCTBaMH B MIOBCEIHEBHOW >KU3HU.

[Ipy m3yyeHWM XUMHWM Ha YPOBHe OCHOBHOTO 001jero oOpa3oBaHMs Ba)KHOe 3HAaueHHe
nipuobpesiu Takue 11/, Kak:

- (opMUpOBaHNe WHTE/JIEKTyaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITE/IbHOMY TIPUHSTHIO peIlleHnid, CrOCOOHOM aarTHUpOBaThCA K
ObICTPO MEHSIFOIIUMCS YCJIOBUSIM YKU3HH;

- HamnpaB/eHHOCTb O0yYeHHsI Ha CHUCTeMaThyeckoe TpUoOIeHre O00ydJarolmxcsi K
CaMOCTOSITEJIbHOW ~ TI03HABaTeMbHOW  JIeITe/lbHOCTH,  HAyyHbIM  MeTOZaM  T103HaHWUS,
(hopMUPYOIIMM MOTHBALIAIO U pa3BUTHE CITIOCOOHOCTe! K XUMUH;

- obecrieyeHre YCJIOBUM, CIOCOOCTBYIOIIMX TPUOOpETeHHI0 00yYarolMMHUCS OfbITa
pa3HO00Opa3HOU /leATeTbHOCTH, TI03HAHUS U CaMOITIO3HAHMS, K/TFOUEBBIX HABBIKOB (K/TFOUEBBIX
KOMIIeTeHL1i), UMeIOIUX YHUBepcabHOe 3HaueHue /IJIsl pa3/IMuHbIX BUJOB JieSITe/TbHOCTH;

- (hopmupoBanue o61Iel GyHKI[MOHATBHOW U €CTeCTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
yrcjie YMeHUM OOBSICHSATh W OLIeHWBATh SIBJIEHUsI OKPY)KAOL[ETO MHpa, WCII0J/Ib3ysl 3HAHUS U
OTbIT, TIOMyYeHHbIe TPH W3YYeHUH XUMWU, TPUMEHATh WX TIpH pelleHWA TpobieM B
TOBCeIHEBHOM >KU3HU U TPYZOBOH JleSITeTbHOCTH;

- (hopmupoBaHue y 00yUarOIUXCs TYMAHUCTHUECKUX OTHOIIEHUH, TIOHUMaHUs [eHHOCTH
XUMAYEeCKUX 3HaHUM [Ji BBIPAOOTKM 3KOJIOTHYECKU 1iesiecoo0pa3Horo ToBeJieHUst B OBITY U
TPYZOBOM [JeITeJIbHOCTU B LieJIAX COXPAaHEHUs] CBOEro 3[0POBbS M OKPY’Karollled MPUPOAHOU
cpefbl;

- pa3BUTHE MOTHBALIUK K 00yUeHHI0, CTIOCOOHOCTEeN K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHUIO
Ha OCHOBE YyCBOeHMs 00Illeye/ioBeYeCKUX LeHHOCTel, MOTOBHOCTM K OCO3HAaHHOMY BBIOOPY
nipodusIsi ¥ HarlpaB/IeHHOCTH Ja/ibHeUIero ooyueHusl.

OOr1miee ynC/I0 YacoB, OTBEAEHHBIX /ISl M3yUYeHHs] XMMHUU Ha yPOBHE OCHOBHOTO OOIIero
obpa3oBanus, cocrasser 136 uacoB: B 8 kyacce — 68 uacoB (2 uaca B Hefie/t0), B 9 Kinacce — 68
yacoB (2 yaca B HeJleJli0).



COJEPXAHUME OBYUYEHUSA

8 KIIACC

ITlepBoHauyanbHbIE XMMUYECKHE TOHATHA

IIpegmer xumun. Posib XMMHM B JKU3HU YeslOBeKa. XUMHS B CUCTeMe Hayk. Tema u
BellecTBa. Pu3nuecKre CBOMCTBA BeleCTB. ArperatHoe coCTosiHMe BewecTB. [loHsTHe O
MeTo/laX TI03HaHUsI B XUMUH. YHCThIe BemjecTBa M cMecd. CriocoObl pa3iesieHnst CMeCei.

ATOMBI ¥ MoOJeKy/abl. XuMHUUeckde 3jieMeHTbl. CUMBOJIbBI XMMUUECKUX 3/IeMEHTOB.
[IpocTble U C/10)KHBIe BeljecTBa. ATOMHO-MOJIEKYJ/ISIPHOE YUeHHe.

Xumnueckasi ¢opmysa. BaseHTHOCTb aTOMOB XUMMUECKUX 371eMEHTOB. 3aKOH
TIOCTOSIHCTBA COCTaBa BelllecTB. OTHOCUTe/IbHAs aTOMHas Macca. OTHOCUTe/IbHask MOJIeKYJIsipHast
Macca. MaccoBasi [j0J11 XUMUYEeCKOI'o 3/ileMeHTa B COeIMHeHUH.

KonmuuectBo BemjectBa. Mosib. MosispHasi macca. B3auMoOCBsI3b KOJAUeCTBa, MacChl U
yKC/ia CTPYKTYPHBIX eIUHUL] BelljecTBa. PacuéTsl 1o opmynam XUMUUYeCKUX COoeJuHeHU.

®dusnueckue U XMMUUECKUe SiBJeHus. XUMHUYecKas peaklusi U e€ TMpH3HaKWh. 3aKOH
COXpaHeHHs1 MacChl BellleCTB. XUMHUUecKrde ypaBHeHHUs. Knaccudukaiuss XUMUUeCKUx peakiui
(coemuHeHus1, pa3/IoXKeHUs], 3aMell[eHus, 00MeHa).

Xumuueckuil 3kcnepumeHm:

3HAKOMCTBO C XMMHUECKOHW TOCY/ION, TpaBWIaMy paboThl B jabopaTtopud W MpUéMaMu
obpairieHusi ¢ mabopaTopHbIM 000py/[0OBaHHEM, H3yueHHe W OIMUCaHHe (U3NUeCKUX CBOWCTB
00pa31ioB HeopraHUYeCKuX BelecTB, Hab/oieHre pu3nuecKrx (TUiaBieHre BOCKa, TastHUe JIb/a,
pacTUpaHue caxapa B CTYIKe, KUTIeHHWe W KOHJIeHCALUsl BOJbl) MU XUMUUECKUX (TOpeHue CBeuH,
TpPOKa/iiBaHKe Me/HOM MPOBOJIOKH, B3aUMO/IeHiCTBHE MeJla C KMC/IOTOMN) siB/ieHHH, HabmoaeHue
M ONMCaHWe T[IPU3HAKOB T[POTEKaHWs XMMHUYECKUMX peakluid (pasnokeHWe —caxapa,
B3aMMO/IEHCTBHE CEepHOM KHMCJIOTHI C XJIOPHIOM Oapwusi, pasjioykeHue rufapokcuga meau (I11) mpu
HarpeBaHWH, B3auUMO/IeMCTBUE Kene3a € pactBopoM cosmu menu (II), m3ydeHue crocoboB
pa3fiesieHHsi CMeceli: C TIOMOILbIO MarHuTa, (GWIbTPOBaHWe, BbIlapUBaHUe, AUCTUILISLIVS,
xpomarorpadusi, TpoOBe/leHHMe OUWCTKM T[IOBapeHHOW comu, HabmojeHne U onMcaHue
pe3y/bTaTOB MPOBeJEHUsl OMbITa, WIIIOCTPUPYIOIIEro 3aKOH COXpPaHEHWsi MacChbl, CO3/jaHue
MoOZiesiel MOJIeKy/ (ILIapOCTePXKHEBBIX).

Ba)xkHeililye npeAcTaBUTe/IM HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech rasoB. CocrtaB Bo3gyxa. Kuciopos — 3/1eMeHT M MPOCTOe BeleCTBO.
HaxoxeHre Kucaopoja B rpupoje, pusnyeckue U XUMUUeCKre CBOWMCTBA (peakluy TOpeHus).
Oxkcugpl. Ilpumenenune kucnopoga. CriocoObl TOMyudeHWst KHCIOpoja B Jiabopatopuu o
MpoMbILLIeHHOCTH. KpyroBopoT kuciopozsa B mpupoge. O30H — anioTporiHas MOAU(UKaLus
KUCJI0pOJa.

TerioBoil 3deKT XUMHUUYECKOW peakluM, TePMOXUMHUUeCKUe ypaBHeHHUs, 93K30- U
SHZIOTepMUYeCcKhe peakiuu. TOIIMBO: yrosb U MeTaH. 3arpsisHeHHWe BO3ZyXa, YCU/IeHue
MapHUKOBOro 3¢ ¢eKTa, pa3pylleHre 030HOBOTO CJIOS.

Bogopon, — simemMeHT U mpocToe BewjecTBO. HaxokzeHue Bojoposa B IIPUPOJE,
(bu3nyecKre U XUMUUECKHe CBOMCTBA, MPUMeHeHHe, CTI0CO0bI TosTyueHust. KUC/IoThI U COMH.

MonsipHbIii 00bEM Ta30B. PacUéThI M0 XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoicTBa BOAbl. Boza kak pactBoputenb. PactBopbl. HacelijeHHble U
HeHaCbII|eHHble pacTBOpPLI. PacTBOPUMOCTH BellleCTB B Bofe. MaccoBasi 0/l BelecTBa B
pacTBope. XUMHYecKue CBOWCTBa BOAbl. OCHOBaHusA. Pojb pacTBOpOB B NpPUPOJE U B JKU3HU
yesioBeKa. KpyroBopoT Bozbl B Ipupofie. 3arpsi3HeHMe MPUPOAHBIX BOZA. OXpaHa M OUMCTKa
TIPUPO/HBIX BOJ,.

Knaccudukaiyss HeopraHuueckux coeauHeHud. Okcugbl. Kraccudwukaiiyus OKCHIOB:
coneobpasymoire (OCHOBHBIE, KUC/IOTHBIE, aM(oTepHbIe) U Hecoeobpa3yroiue. HomeHKaTypa
OKCHZI0B. PU3nyeckre U XMMUUeCKHe CBOMCTBA OKCHUZOB. [lonyuyeHre oKCHIOB.



OcHoBanus. Knaccudukaiusi OCHOBaHMM: III€/I0UM U HEpacTBOPUMbIE OCHOBAHUS.
Homenknatypa ocHoBaHuii. ®Pu3nueckre M XUMUYeCKHe CBOMCTBa OCHOBaHWM. [lonyueHue
OCHOBaHUM.

Kucnotsl. Knaccudukaims kucior. HomeHnkiatypa kuciaor. dusnueckue U XUMUUecKre
cBoOlCTBa KUCIOT. Psig aktuBHOCTU MeTasiioB H. H. beketoBa. [TonyueHue KUC/IOT.

Comu. Homenknartypa coseii. @u3nueckde U XMMUYecKue cBolcTBa cosieit. [TomyuyeHue
COJIEN.

I'eHeTHueckas CBSI3b MeX/y K/lacCaMU HeOpraHUUeCKUX CoeJUHeHUN.

XumuuecKuti 3Kcnepumenm:

KaueCTBEHHOE Orpejie/ieHre COZiep>KaHusl KUC/IOpo/ia B BO3/yXe, Mo/yueHre, coOupaHue,
pacrio3HaBaHUe W W3yueHWe CBOWCTB KUCIOpPOJa, Habmro/eHre B3aMMO/IEHCTBUSI BELIECTB C
KHUCJIOPOZIOM U YC/I0BUSI BO3HUKHOBEHMSI U MpeKpallleHHsl ropeHust (1o)kapa), 03HaKOMJIeHUe C
oOpa3llaMy OKCHUJIOB U OIMKMCaHWe WX CBOWCTB, IOJiyueHHe, coOupaHue, pacrio3HaBaHWe U
M3yuyeHUe CBOMCTB BoJopoja (ropeHue), B3auMofeiicTBue Bojopoga c okcugom menu (II)
(BO3MOXXHO MCMOb30BaHNe BH/leOMaTepUasnoB), HabmoaeHre 00pasioB BeljecTB KOJTMUeCTBOM
1 mosb, ucciefoBaHe 0COOEHHOCTEH pacTBOPEHHSI BELECTB C Pa3/IMUHON PaCTBOPUMOCTHIO,
TIPUTOTOBJ/IEHHWEe pacTBOPOB C OMpe/le/IEHHOM MaCcCOBOW [j0jied pacTBOPEHHOTO BellleCTBa,
B3aUMO/IEMCTBME BOJbl C MeTa/jlaMu (HaTpueM M KasnblyeM) (BO3MOXXHO HCII0/Ib30BaHUe
BH/IEOMaTepHasIoB), UCCIefoBaHHe 00pa3l[0B HeOPraHMUeCKUX BEIeCTB pa3lWYHBbIX K/IacCoB,
Hab/mo/leHe M3MeHeHUs] OKPACKW WH/AWKAaTOPOB B pacTBOpPAaX KUCJIOT U le/ioueld, MU3ydyeHue
B3auMozieicTBUsl okcuga Meau (II) ¢ pacTBOpoM cCepHOM KHCIOTHI, KHUCIOT C MeTaslaMH,
peakiuii HeWTpa/iu3alyy, T[0oJyyeHWe HepacTBOPMMBIX OCHOBaHWM, BbITECHEHHE OJHOT0
MeTasl/la IPyTMM M3 pacTBOpa COJH, pellleHue SKCIeprMeHTalbHbIX 3a/ay 1o Teme «BakHenmme
KJIaCChl HEOPraHUUeCKUX COeJMHEHU».

ITepuoguueckuii 3akoH u [lepuoguuecKas cucreMa XHMHYeCKHX 3jeMeHTOB /. U.
MenpeneeBa. CTpoeHre aToM0OB. XuMHueckas CBfi3b. OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE
peaxkiuu

[TepBble TOMBITKKA KjlaccMpUKalMKM XUMUUECKUX 3yieMeHTOB. [loHsiTue o rpynmnax
CXOJJHBIX 3/1IeMEHTOB (ILleJIOUHbIe Y 11eJI0YHO3eMe/IbHbIe MeTaJljibl, FajJoreHbl, UHEePTHbIe Ta3bl).
OrieMeHTBI, KOTOPbIe 00pa3ytoT aM(OoTepHbIe OKCHABI U THAPOKCHU/IBL.

[Tepriognueckuii 3akoH. Ilepropnueckas cucreMa XuMuU4eckux >sjemeHToB [I. U.
MeHgeneeBa. KopoTkorepuofHasi ¥ JAJIMHHOIepuojAHast ¢opMbl [lepuoanueckoid CHUCTeMbl
xumuuecknx 3neMmeHToB [I. V. MengeneeBa. Ilepuozabl u rpymnmbl. PU3NUeCKWd CMBICT
TIOPSIIKOBOT'O HOMepa, HOMePOB I1epyo/ia U FPYIIILI /IeMeHTa.

Crpoenue artomoB. CocraB aTtoMHbIX sfep. M3oronbl. OsekTpoHbl. CTpoeHue
3JIeKTPOHHBIX 000J10UeK aTOMOB MepBbix 20 XUMUUECKUX 3/1eMeHTOB [leproanueckoi CUCTeMbl
O. N. MenpeneeBa. XapakTepUCTUKa XWMUUECKOIO D3jIeMEHTa [0 €ro II0JIOKeHUI0 B
[Tepuoanueckoi cucreme [1. YI. MeHzeneesa.

3aKOHOMEpPHOCTU U3MEHEHUsI paJjyca aTOMOB XUMUYECKUX 3/IeMEHTOB, MeTa/l/TMYeCKUX 1
HeMeTa/lJIM4eCKUX CBOMCTB M0 TPYIIaM U MepruoiaM.

3Hauenue [leproanueckoro 3akoHa u [leproanueckor CUCTeMbl XUMUYECKHUX 3J1EMEHTOB
JI7Is1 Pa3BUTHS HAyKU U NpakTUKU. [1. VI. MeH/ienieeB — yU€HbIN U FPaXKIaHUH.

XumMHueckas CBSI3b. KoBanentHas (monsipHas U HeToJIspHast) CBSI3b.
O/1eKTPOOTPULIaTeIbHOCTh XUMUUECKUX 371eMeHTOB. VIOHHas CBfi3b.

Crenenb  okucjieHUs.  OKUCIUTe/IbHO-BOCCTAHOBUTE/IbHbIe — peakuuu.  IIporeccer
OKHCJ/IeHUS] ¥ BOCCTaHOB/IeHUsI. OKUC/IUTeIM U BOCCTAaHOBUTEIIN.

XumuuecKuti 3Kcnepumenm:

r3ydeHre 00pa3liOB BeIeCTB META/VIOB M HEMeTasUIOB, B3aUMOJEWCTBHE TUIPOKCH/A
LIMHKa C pacTBOpaMH KHUCJIOT W 1e/iIoueid, MPOoBeJeHue OIbITOB, WITHOCTPUPYIOIIUX MPUMEphI
OKUC/IUTeTbHO-BOCCTAHOBUTEIBHBIX PeakLyii (fOpeHue, peakLiy pa3/ioyKeH s, COeJUHEHUS).



MesicnpeomemHble c8s3u

Peanu3saius MeXxnpeZMeTHBIX CBsI3eM MPU M3yUYeHUM XMMHU B 8 KJlacce OCYILeCTBIISIETCS
yepe3 MHCIO/b30BaHME KaK OOIMX ecTeCTBeHHO-HAYYHbIX TIOHSTUM, TaK U TIOHSTHH,
SIBJISIFOLL{MXCS] CHCTEMHBIMU /11 OT/le/IbHBIX [PeJMETOB eCTeCTBEHHO-HAYYHOI0 LIUKJ/Ia.

OOmye ecTecTBEHHO-HayYHble TIOHATHS: HAy4HbIM (akT, THUIOTe3a, Teopus, 3aKOH,
aHamM3,  CHUHTe3,  KjJacCupHKaluysi,  TepUoAUYHOCTb,  Hab/ofieHHe,  SKCIIePHUMEHT,
MO/le/IMpOBaHye, U3MepeHre, MOJiellb, SIBJIeHUe.

®dusyka: Marepus, aTOM, 3JIEKTPOH, IIDOTOH, HEWTPOH, WOH, HYK/IWJ, W30TOIbI,
paJM0aKTUBHOCTb, MOJIEKY/a, 3/IeEKTPUUeCKUH 3apsifi, BelecTBO, Teno, 00bEM, arperatHoe
COCTOsSIHME BellecTBa, ras, (pr3nueckue BeWUYMHBI, €[WHULbI W3MepeHUs], KOCMOC, IJIaHeThl,
3B€3/1b1, CosHITe.

Buosnorusi: poTocuHTe3s, AbixaHue, 6uocdepa.

leorpadusi: atmocdepa, ruapocdepa, MUHepasibl, TOpHble TOPO/bI, TI0Je3Hble
VCKOTlaeMble, TOT/IMBO, BOJJHbIE PeCYPChI.

9 KJ/IACC

BeiecTBo 1 XUMHUeCKas peakius

[Tepuoanueckuii 3akoH. [lepuoauueckasi cUCTeMa XWUMHYeCKUX 3jemeHToB [I. .
MenpeneeBa. CTpoeHre aroOMOB. 3aKOHOMEPHOCTH B W3MEHEHHMM CBOMCTB XWMHYECKHUX
3/IeMEHTOB TIePBbIX TPEX MEepPUOJOB, Kalus, KajablLusl U WX COeJUHEHUM B COOTBETCTBUU C
T10JI0’KeHWeM 3/1eMeHTOB B [leprosueckoli cucteMe U CTpOeHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHU/Jbl XMMHUYECKOM CBsA3U. THIBl KPUCTa/UIMUECKHX DELIETOK,
3aBHCHMOCTb CBOMCTB BelecTBa OT TWIIA KPUCTa/UIMYeCKOW PeIéTKM U BHUJA XUMHYECKOU
CBSI3U.

Knaccugukanus ¥ HOMeHK/IaTypa HeOpraHMUecKuUX BelllecTB. XHWMUYeCKHe CBOWCTBA
BeIlleCTB, OTHOCSIMXCS K Pa3/MYHbIM KjaccaM HeopraHWYeCcKHX COeJMHEHWM, reHeTHyecKas
CBSI3b HEOPraHUYeCKUX BelecTB.

Knaccudukaiusi XMuMyuUeCcKUx peakiuil Mo pa3/uuHbIM MpU3HaKaM (10 UKy U COCTaBy
yUaCTBYIOLMX B peaklMM BelecTB, M0 TelIoBOMY 3(QQeKTy, M0 HU3MeHeHUIO CTeleHeu
OKHC/IeHUs] XUMUYeCKHUX 371eMeHTOB, 10 0OpaTHMOCTH, MO yUYacCTHIO KaTanu3aTtopa). JK30- U
SH/I0TEPMUYECKUe peakKliy, TepMOXUMHUYEeCKHe YPaBHeHUS.

[ToHsITHE O CKOPOCTHM XMMHUEeCKOoW peakuuu. [ToHsiTie 06 0OpaTUMBIX U HEOOPaTHMMBIX
XUMHAYeCKUX peaklysix. [IoHATHe O TIOMOreHHbIX U TeTeporeHHbIX peakuusix. [loHatue o
Karanu3e. [loHATHE O XWMHUYeCKOM paBHOBecHd. DakTophl, BAMSIOLME HAa CKOPOCTb
XUMHUUECKOH peakLY 1 I0JIO’KeHVe XUMUYeCKOr0 paBHOBECHS.

OKHMC/IMTeTbHO-BOCCTAHOBUTE/TbHbIE  peaKLMW, 3/7eKTPOHHBIM 0a/laHC OKHC/UTEeIBHO-
BOCCTAHOBUTEe/bHOM peakiuu. CocTaB/lieHue YpaBHEHUH OKHUC/IUTeIbHO-BOCCTAHOBUTE/IbHBIX
peakiuii ¢ UCIOIb30BaHUEM MeTO/a 3/IeKTPOHHOTo OanaHca.

Teopusi 3/1€KTPOIMTUUECKON JUCCOLMALIMNA. ODeKTPOIUTBI U He3JIeKTPOJIUThL. KaTHOHBI,
aHUOHBbI. MexaHM3M [WUCCOLMALMM BeLeCTB C pas/MUYHbIMM BHJaMH XWUMHUUYECKOM CBSI3U.
Crenenb guccouuaniyii. CrmbHbIe U c1abble 3/1eKTPOJIUTHI.

Peakuiu MOHHOTO OOMeHa. Y C/I0BUs TIPOTeKaHUsl peaklidii MOHHOTO oOMeHa, MOJIHble U
COKpall|éHHble MOHHbIEe ypaBHeHUs peakiui. CBOMCTBA KWC/IOT, OCHOBaHUM W COJIeM B CBeTe
rpeJicTaB/eHUd 00 S/eKTPO/UTUUeCKOW [uccolauyy. KadecTBeHHble peakldd Ha WOHBI.
IToHsiTHE O rUAPOIU3e COJen.

Xumuueckuil 3kcnepumeHm:

O3HaKOMJIEHHEe C MOZe/SIMHA KPUCTa/UTMUeCKHUX PpelIeTOK HeOpraHWYecKUxX BelecTB —
METa//IOB U HeMeTa/uIOB (rpaura U anmasa), CJIOXKHBIX BeLecTB (X/J0pUza HaTpus),
WCC/lefloBaHUe 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM peakLUu OT BO3[eMCTBUSI pasINyHbIX
(akTOpOB, HCC/Ie[0BaHUE 3/1eKTPONPOBOAHOCTA PACTBOPOB BeILeCTB, MpoLiecca JUCCOLUALA
KUCJIOT, 1e/ioueid U cojied (BO3MOXKHO WCIIO/b30BaHWE BHIE0 MaTepuasioB), MNpPOBe/leHHe



OTIBITOB, WITHOCTPUPYIOLMX TPHU3HAKU TIPOTeKaHUsl peakiMii MOHHOro obmeHa (obpa3oBaHue
ocaZika, BbiZie/ieHWMe Tra3a, oOpa3oBaHWe BO/bl), OIbITOB, WIIHOCTPUPYIOIUX TPUMEphI
OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX peaklyi (ropeHue, peaklMu pa3/oXKeHUs, COeJUHeHUs ),
pacrio3HaBaHWe HeOpraHUuUecKuX BeIleCTB C TOMOLIbI0 KaueCTBeHHBbIX peakKliii Ha HOHBI,
peliieHNe KCTIepUMeHTa/IbHBIX 3a/1ay.

Hemeranibl 4 MX coe/JUHEHUSA

OOmmiasi xapakTepucThKa ranoreHoB. OCOOEHHOCTM CTPOEHHsI aTOMOB, XapaKTepHbIe
cTerieHu okucieHusi. CTpoeHue U (U3MUYeCcKre CBOWCTBA TMPOCTHIX BELeCTB — TaJOreHoB.
XyUMUUecKre CBOWMCTBa Ha MpuMepe XJiopa (B3auMO/IEUCTBHE C MeTa/l/laMH, HeMmeTa/l/laMu,
mjesiouamu).  XsopoBogopos. ConsiHasi KWUCA0Ta, XUMHUUYeCKWe CBOWMCTBa, TMOIy4yeHUe,
rnpuMeHeHue. [lelicTBHe X/10pa U XJIOPOBOZIOPO/Ia HA OPraHKW3M uesioBeKa. BakHellle X/10py/bl
Y UX HaXO)K/leHue B IpUpo/ie.

OOmiass xapakTepucTHKa 3/1eMeHTOB VIA-rpymmbl. OcoOeHHOCTM CTPOEHHsI aTOMOB,
XapakTepHble CTerleHU OKuceHus. CTpoeHHWe M (U3MUecKue CBOMCTBA MPOCTHIX BeleCTB —
KHC/I0POZa U cepbl. AJIZIOTPONHbIE MOJUGUKALMM KUC/IOpoJa U cepbl. XUMUYeCKHWe CBOMCTBA
cepel. CepoBoJjOpoJ, CTpoeHue, (u3WUecKre U XUMUYecKhe cBoOHcCTBA. OKCHBI Cepbl Kak
rpe/iCTaBUTeIM KUCJIOTHBIX OKCH/O0B. CepHasi KAC/I0Ta, (U3MYECKMe U XMMUYeCKue CBOMCTBa
(oOume Kak TIpeJCTaBUTeNs Kjiacca KUCIOT W crelududeckre). XUMHUYeCKWe peakIiuy,
Jie)kalie B OCHOBe TIPOMBIIIJIEHHOTO Cr0co0a TO/yyeHHs CepHOM KUCIOTHL I[IpriMeHeHue
cepHOM Kuc0Thl. COMM CepHOM KUC/IOThI, KaueCTBeHHasl peakliysi Ha Cy/ib¢aT-uoH. HaxoxxaeHve
cepbl U €€ coelVHEHWN B TMpupofe. XUMHUECKOe 3arpsi3HeHHe OKpY’Karollleld cpefibl
COeZIMHEeHUSIMA Cephbl (KUC/JIOTHBIE [OXKAW, 3arps3HeHre BO3JyXa W BOJOEMOB), CIIOCOOBI €ro
NpeJj0TBpaLLeHHs.

OOrmiasi xapakTepuCTHKa 37ieMeHTOB VA-rpymmbl. OcCOOeHHOCTH CTPOEHHs aTOMOB,
XapakTepHble CTeleHW OKUC/IeHHs. A30T, paclpocTpaHeHWe B TIpUpoje, (usuueckue U
XUMHUecKue cBolicTBa. KpyroBopoT a3oTta B npuposie. AMMUaK, ero pusnyeckue U XuMUueckue
CBOWCTBA, Mo/lyueHue U npuMeHeHue. Conv aMMOHUS, UX (pr3rueckre U XMMUUeCKue CBOMCTBa,
npuMeHeHre. KauecTBeHHasi peakivss Ha MOHbI aMMOHHUs. A30THasi KWC/IOTa, eé ToJsiyueHue,
bu3nuecke W XUMHYeCKHe CBoHcTBa (0OluMe KakK TIpeJCTaBUTeNss Kjacca KHC/IOT U
creruduueckue). VMcrnonb30BaHWe HUTPATOB U COJied aMMOHMSI B KauyeCTBe MHHEePA/bHBIX
ynobpenuii. XuMuJeckoe 3arpsi3HeHWe OKpY’Karollleld Cpefibl COeIMHEeHUSIMUA a30Ta (KUC/IOTHBIE
JIOKIW, 3arpsi3HeHUe BO3/yXa, MOuBbI U BOJ0EMOB). docdop, amuioTporiHbie MoAUUKALIU
tdocdopa, dbusmyeckre u xumuyeckue cBoiictBa. Okcug gocdopa (V) u docdopHasi Kucnora,
¢u3nueckre ¥ XUMUUYECKHe CBOWMCTBa, MosiydyeHue. Kcmosnb3oBaHue ¢ocdaToB B KauecTBe
MUHepa/bHBIX YI00peHUM.

OOrmasi xapakTepucTuka 37eMeHTOB I[VA-rpymnmbl. OcoOeHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble CTeleHW OKUC/IeHWsl. YT/epo/i, a/ljIoTPOIHble MOAU(UKALIMK, PACIPOCTPaHEHUE B
npupo/je, pusnueckre U XUMHUYeCcKue CBoMcTBa. Azcop6rust. KpyroBopoT yriepojia B IpUpoze.
Okcuzibl yriaeposa, Ux usnueckrie U XMMUYeCKHe CBOMCTBA, /1efiCTBUe Ha ’KUBble OPraHU3MBI,
ToJTy4eHre U TIpUMeHeHHe. DKOoJIoruyeckre Tpo0sieMbl, CBsi3aHHbIe C OKcHoM yriepoga (IV),
TUIoTe3a ri06anbHOTO TOTeryieHUs: K/uMarta, TapHUKOBbIN 3¢ddeKT. YronbHas KUC/IOTa U eé
comy, ux (usMyecke U XHMMHYeCKUe CBOMCTBa, IMOydyeHWe U TpumeHeHWe. KauecTBeHHas
peakiuss Ha KapOoHaT-woHBL ~ Vcrosmb3oBaHWe  KapOoHaToB B OBbITy, MeAWIUHE,
MIPOMBIIIIEHHOCTU U CeJTbCKOM XO035IHCTBe.

[TepBoHauasibHbIe TIOHSATUSI 00 OpraHMUeCKWX BelllecTBaX KakK O COeJUHEHHUsIX yTrjepoja
(MeTaH, 3TaH, JTW/IeH, alleTW/IeH, 3TaHO/, TJMLepUH, YKCycHas KucioTa). [IpupopHbie
HMCTOYHUKH YTJIEBOJIOPOJIOB (YroJib, TIPUPOZHBIN Ta3, HedThb), MPOAYKTHI WX TMepepaboTKu
(6eH3uH), UX POJIb B OBITY U MTPOMBILLIEHHOCTH. [T0OHSATHE 0 OMO/IOTMUeCKH Ba)KHBIX BEIl[eCTBaX:
)Kupax, Oenkax, yrieBojlax — M WX pOAM B JKU3HU UejioBeKa. MaTepua/ibHOe €JUHCTBO
OpraHUuYeCcKUX U HeOpraHMUeCcKUX CoeJUHEeHU.



KpemHuii, ero ¢usnyeckrue M XUMHUUECKHMe CBOWCTBa, TOydYeHHe U TIpUMeHeHuUe.
CoenvHeHust KpeMHHs1 B mipupojie. OO6rmue rmpezactaBieHus o0 okcuge kpemuaus (IV) u
KpeMHUeBOU kucsiote. CHUTMKaThl, UX UCII0/Ib30BaHKE B OBbITY, B POMBIIIUIEHHOCTH. BaxkHelIve
CTpOUTeIbHbIE MaTephasibl: KepaMuKa, CTeK/I0, IieMeHT, 0OeToH, >kesie300eToH. IIpobseMsr
6e30macHOT0 MCIO/Ib30BaHUsI CTPOUTENIbHBIX MaTepPUasioB B TIOBCEHEBHOM KU3HMU.

Xumuueckuii 3kcnepumeHm:

n3yueHre 00pasl[0B HEOPraHWYeCKHX BeIeCTB, CBOMCTB COJSIHOW KHUC/IOTHI, TTPOBe/jeHre
KaueCTBEHHBIX peaklii Ha XJIOpW/-WOHbI W Hab/to/ileHre TPU3HAKOB MX TMPOTeKaHUs, OTBITHI,
oTpakaroie (pusnueckre U XMMUUYeCKHWe CBOMCTBA rajioreHOB M MX COoefiMHeHUH (BO3MOXXHO
WCTIO/Ib30BaHHE BH/IeOMaTepHaioB), O3HAaKOMJIeHHWe C oOpasliaMu XJIOpUZOB (TaJioTeHHU/IOB),
O3HaKOMJieHHe C o0pasiaMd cepel W e€ coeJVHeHWsMH (BO3MOKHO HCIIO/Ib30BaHHE
BU7IeOMaTepuasoB), HabmogeHne Tipolecca OOyr/IMBaHMSI —caxapa TMOf  AeWCTBUEM
KOHIL[EHTPUPOBAHHON CEPHOM KUC/IOThI, U3yueHHe XUMUUECKHUX CBOMCTB pa3baBjieHHOW CepHOM
KUC/IOTBI, TIPOBe/IeHHe KaueCTBEeHHOM peakl[Mu Ha Cy/ib(haT-uoH W HaOMo/ieHre TIpU3HAKa eé
MpOTeKaHUsl, 03HAKOMJ/IeHHe ¢ (M3MUYeCKUMHU CBOWCTBaMM a3oTa, (ocdopa U UX COeAUHEHUU
(BO3MOXKHO MCTIO/Ib30BaHKe BU/IeOMaTepUaioB), 00pa3jaMy a30THBIX U GOCHOPHBIX yAOOpeHuH,
rnojiyueHre, cobupaHue, pacrio3HaBaHWe U HW3ydyeHUWe CBOKMCTB aMMMaka, TpOBejjeHHe
KaueCTBeHHbIX peaklMid Ha WMOH amMMoHUs U ¢ocdaT-uoH U Uu3ydyeHHe TIPU3HAKOB UX
MPOTeKAaHHUsl, B3aUMOJeNCTBHEe KOHLIEeHTPUPOBaHHOU a30THOM KHUC/IOTHI C MeJbl0 (BO3MOXKHO
WCII0/Ib30BaHME BH/IeOMAaTepUaioB), U3yueHue MoJesed KPUCTa/UIMUeCKHWX PeLIETOK anMasa,
rpaduTa, ¢ys/epeHa, O3HAaKOMJIEHHWe C TIPOLIECCOM aZcOpOL[MM pacTBOPEHHBIX BeleCTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM IMPOTHBOra3a, MojiyueHue, cobrvpaHre, pacrio3HaBaHUe
Y U3ydeHHe CBOWCTB YTJIEKWCJ/IOTO Ta3a, MpOBe/leHre KaueCTBeHHbIX Peakluii Ha KapOoHaT u
CU/IMKaT-UOHbl M W3yuyeHWe TIPU3HAKOB UX T[IPOTeKaHWs, O3HaKOMJeHHWe C TPOAyKIuen
CU/IMKAaTHOM TIPOMBILLJIEHHOCTH, pelleHhe 3KCIepuMeHTa/lbHbIX 33/au Mo TeMe «BaxHeiiine
HeMeTaJl/ibl ¥ UX COeJUHEHUSI».

Mertasibl M MX COeAUHEHUSA

OO1jasi  XapakTepUCTHUKa XWMHUeCKHWX 37eMeHTOB — MeTa//IoB Ha OCHOBAaHUM UX
rionokeHus B [Teproanueckoit cucteMe XuMuueckux 3eMeHToB [. V1. MeHiesieeBa U CTpPOeHUs
atomMoB. CTpoeHue MeTas/yioB. MeTaninyeckasi CBsi3b M MeTasidueckasi KpUCTa/uld4yecKast
peléTka. JeKTPOXUMMUUECKWI psifi HamnpsbkeHUW MeTa/uioB. Pusnueckde U XUMHAYECKHUe
cBoiicTBa MeTa/ioB. OO1Me crocobbl rosiyueHUss MeTasioB. [IoHsITHe O KOPPO3UM MeTasljioB,
OCHOBHBIE CITI0COOBI 3al[UThl UX OT KOppo3uu. CriiaBel (CTasb, YyTyH, AOPaTOMUHNN, OpOH3a) U
UX TIPUMEeHeHHeE B ObITY Y TPOMBIITIEHHOCTH.

[ITenouHble MeTasuIbL: T0JIOXKeHVe B [leproanueckon cucteMe XUMAYECKUX 3/1eMeHTOB /1.
. MeHzieneeBa, CTpoeHHe UX aTOMOB, HaXO)KAeHHe B mpupoje. Pusnueckre U XUMUUeCKHe
CBOICTBa (Ha nMpuMepe HATpus U Kanusi). OKCH/bl U TUAPOKCUBI HAaTpUs U Kanus. [IpruMeHeHne
111e/IOUHBIX META/IJIOB U UX COeUHEeHUM.

[[TeouHO3eMeNbHBbIE MeTa//Ibl MarHuil W Kajbl[ui: MojoXeHWe B [lepuoguyeckoit
cucteMe xuMHueckux snemeHToB [I. V. MeH[eneeBa, CTpoeHHe KX aTOMOB, HaxOX/eHHe B
npuposie. Pr3nueckre U XUMUUYECKHe CBOMCTBA MarHusi U Kanblivs. BakHelillve coefvHeHUs
KasbIust (OKCUJ, TUIPOKCH, CoH). ZKECTKOCTb BO/BI U CIIOCOOBI €€ yCTPaHeHUS.

AmomuHui: monokeHue B [leprofuyeckoil cucTeMe XWMHUYeCKUX 3ieMeHToB [I. W.
MeHnzieneeBa, CTpOeHHe aToma, HaxoKJeHue B nprpoje. dusnueckre U XMMUUeCKUe CBOMCTBa
anoMuHUs. AMQOTepHbIe CBOKMCTBA OKCH/IA ¥ TUJJPOKCH/IA a/TIFOMUHUS.

Keneso: mnonoxenue B Ileprosnueckon cuUCTeMe XUMMUYeCKHUX 3yeMeHToB [, U.
MeHnzieneeBa, CTpoeHHe aToma, HaxoKJeHHe B npypoge. dusnueckre U XMMUYeCKHe CBOMCTBa
»kenesa. Okcuzpl, rupokcuabl U conu xenesa (II) u xenesa (III), ux cocraB, cBOKMCTBa U
TNoJly4yeHue.

Xumuueckuii 3kcnepumeHm:
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O3HaKoM/IleHHe C oOpa3llaMd MeTas/yIoB W CIUIaBOB, WX (U3NUEeCKHMHU CBONCTBAaMH,
M3yyeHUe pe3y/bTaTOB KOPPO3WH MeTasjioB (BO3MOXKHO MCIO/Ib30BaHUE BH/€OMaTepUasioB),
0CcoOeHHOCTel B3aUMO/IeMCTBYSI OKCH/IA Ka/IbI[Usl U HAaTPHs C BOZOM (BO3MOYKHO MCIIO/Th30BaHNE
BH/leOMaTepuaoB), UCC/Ie0BaHUe CBOMCTB >KECTKOW BOJbI, IIpOLiecca TOpPeHUs keie3a B
KUC/IOpoZle  (BO3MOXKHO — MCIMO/b30BaHWE  BH/JEOMarepuasioB), TPHU3HAKOB  IPOTEKaHUs
KaueCTBeHHbIX Peaklii Ha MOHBI: MarHusi, KasjabLusi, allOMUHUS, LMHKa, kene3a (II) u xenesa
(I11), megu (II), HabMrO/IEHWE W OTIMICAaHWE TIPOLIECCOB OKPAIIMBAHUS T/ITAMEHU MOHAMM HATpUS,
Ka/usi M Kanblysi (BO3MOXKHO HCIO/Ib30BaHKE BHJieOMaTepuasioB), UCC/ieloBaHUe aM(OTepHbIX
CBOMCTB TU/IPOKCH/A aTFOMUHMS U TU/IPOKCH/A LIMHKA, pellleHre 3KCIepUMeHTa/IbHbIX 3a/iau 1o
TeMe «BakHelI11e MeTasibl U UX COeIUHEHHS».

XuMHA U OKpPYyXawlas cpeja

BerjectBa 1 MaTepuasnbl B IOBCeJHEBHOU >XW3HU uejioBeKa. be3omacHoe MCIonb30BaHue
BeIIeCTB M XUMHUECKUX peakuuid B ObiTy. IlepBasi MomoIb TMpU XUMHYECKUX OXOrax MU
OTpaB/IeHUSIX.

XUWMHUUeCKOe 3arpsi3HeHre OKpY»Karolleu cpefibl (mpefebHast AOMyCTUMasi KOHL[@HTpaLus
BellecTs, ganee — [11K). Pojib XUMKY B pellieHnH 3KOJI0TMUYeCKUX Mpo0eM.

XumuuecKuti 3KcnepumeHnm:

r3yueHue 00pa31j0B MaTepHasioB (CTEKJIO, CTUIaBbl METAJIIOB, MOJIMMEPHbIE MaTepHaJIbI).

Meaxcnpedmemuble ces3u

Peanusanusi MeXXripeIMeTHBIX CBsI3eM MPU U3yUeHUU XMMHUHU B 9 Kjacce OCYLeCTB/SIeTCS
yepe3 WCIOb30BaHME KakK OOIMMUX eCTeCTBeHHO-HAyUHBIX TIOHATHHM, TaK U TIOHSTHH,
SIBJISIFOLL{MXCS] CUCTEMHBIMU /151 OT/e/IbHbIX MPeIMEeTOB eCTeCTBEHHOHAayYHOr0 LIUK/Ia.

OO0111e ecTeCTBEHHOHAyUHbIe TIOHATHS: HAayUYHbIN (aKT, TUIIOTe3a, 3aKOH, TEOPUs, aHa/TU3,
CUHTe3, KaccuduKalusi, TepUoJUUHOCTb, Hab/MojeHre, SKCIIepUMeHT, MOo/ie/IMpOBaHue,
n3MepeHue, Mo/ieNb, siBJieHHe, MapHUKOBBIN 3(PheKT, TeXHO/IOTHs], MaTepHaJIbl.

®u3nKa: Marepusi, aTOM, 53JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJWJ, W30TOIIbI,
PaZiIMOaKTUBHOCTb, MOJIeKYJla, 3JIEKTPUUeCKUM 3apsifi, TPOBOAHUKH, TI0JIyIIPOBOJHUKH,
[TUDJIEKTPUKY, (DOTO3/IeMeHT, BelllecTBO, Telo, 00BbEM, arperaTHoe COCTOsIHME Bell[eCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTa//IMueckasi peLléTKa, CIiyiaBbl, (U3UUecKde BeTUUMHbI,
eJUHULbI U3MepeHUsl, KOCMUUYEeCKOe TIPOCTPaHCTBO, MIaHeThl, 3B€3/bl, CosHIIe.

Buonorus: dotocuHTes, AbixaHue, Ouocdepa, IKOCHUCTeMa, MHHepa/bHbIe yA00peHus,
MUKPO3/IeEMEHTbI, MAKPO3JIEMEHTbI, ITUTaTe/IbHbIE Bell[eCTBa.

leorpadusi: atmocdepa, ruapocdepa, MUHeEpa/ibl, TOpHble TOPO/bI, TI0Je3Hble
HCKOIaeMble, TOTJIUBO, BOJHbIE PECYPCHI.

IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHWHN HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJ/IbTATbBI

JIMUHOCTHBIE Ppe3y/IbTaThl OCBOEHHs IIPOrpaMMbI OCHOBHOTO 0O0IIlero o0pa3oBaHuUs
JIOCTUTAIOTCS B X0/le 00yUueHUsI XUMHUU B eJUHCTBe yueOHOW 1 BOCTIUTATe/bHOMW JIesITe/TbHOCTH B
COOTBeTCTBUM C  TPAJULIMOHHBIMA  POCCUMCKUMU  COLIMOKY/JBTYPHBIMM U  JYXOBHO-
HPABCTBEHHBIMH 1I€HHOCTSIMH, TIPUHATBIMH B OOIIleCTBe MpaBWIaMH U HOPMaMH TOBEJIEHUS] U
CTIOCOOCTBYIOT TIPOL[eCCaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COLMA/TH3AlIN 00yUarouXCsl.

JINUHOCTHBIE pe3yJ/IbTaThl OTPaKAKT T'OTOBHOCTH OOYyUalOMIMXCS PYKOBO/CTBOBATHCS
CUCTeMOM TIO3UTUBHBIX LIeHHOCTHBIX OPUeHTalldii M paciivpeHue OrfbITa [esiTeIbHOCTU Ha eé
OCHOBe, B TOM YMCJIe B UaCTH:

1) naTpUOTHUECKOT0 BOCIIUTAHUA:
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LIEHHOCTHOTO OTHOIIIEHHUS] K OTeUeCTBeHHOMY KY/JbTYPHOMY, UCTOPUUYECKOMY U HayUYHOMY
Hac/leinto, TIOHMMaHWs 3HaueHWs XWUMUYeCcKoW HayKd B JKM3HM COBPEMEHHOTO OOIlecTBa,
CNoCOOHOCTH BJIA/IETh [JOCTOBepHOW WH(OpMaI[el 0 TMepefioBbIX AOCTKEHUSX U OTKPBITHSIX
MHUPOBOW M OTE€UECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAaHWSIX 00 yCTpOHCTBe
MHpa U 00111ecTBa;

2) rpa)KAaHCKOr0 BOCIIMTAHUS:

Mpe/iCTaB/eHUsi O COLMaJbHbIX HOPMax U TpaBWIaX MEXIUUHOCTHBIX OTHOIIEHUN B
KOJI/IEKTHBe, KOMMYHUKaTUBHOM  KOMITETEHTHOCTH B o0IIleCTBEHHO  TI0JIe3HOM,
yueOHOMCC/Ie[OBaTe/IbCKOM, TBOPUYECKOW U JIPYTMX BHJAX [esSTeJbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOi COBMECTHOM [1esiTe/IbHOCTH TP BBITIOJTHEHUH yueOHBIX, MT03HaBaTe/IbHBIX 3a/1a4,
BBIMIO/THEHUM XWUMUYECKMX SKCIIEPUMEHTOB, CO37ZIaHUM YUeOHBIX TIPOEKTOB, CTPeMJIEHUsS K
B3aMMOINOHUMAHHIO W B3aUMOIIOMOIIM B TIPOIecce 3TOM yueOHOH [1esTe/lbHOCTH, TOTOBHOCTH
OlLIeHMBaTb CBOE TIOBe/leHHWe W TIOCTYTIKA CBOUX TOBApHIed C TO3WIMM HPABCTBEHHBIX U
TIPABOBBIX HOPM C YYE6TOM OCO3HAHHSI TTOC/Ie/ICTBUM MTOCTYTIKOB;

3) eHHOCTH HAyYHOI'0 MO3HAHUSA:

MHUDOBO33peHUeCKHe  TIPeJCTaBleHUs O BelleCTBé MW  XUMUUECKOM  peakIUuu,
COOTBETCTBYHOL[€ COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAyKWM M COCTABJISIFOLIME OCHOBY ISt
MOHMMaHWs  CYIIHOCTM HAayuyHOW KapTHUHBI MHpA, TIpeJCTaB/leHUss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS TIPUPO/IbI, B3aUMOCBS3SIX UejioBeKa C MPUPOJHOW Cpefioid, O poJiv
XUMHHU B IMO3HAHWUU 3TUX 3aKOHOMEPHOCTel;

ro3HaBaTe/lbHble MOTHBBI, HalpaB/eHHble Ha IIOJlyueHHe HOBBIX 3HAHUN IO XUMHH,
HeoOXoMble i OOBsSICHEHWsT HaOJII0/laeMbIX TIPOLIECCOB W sIBJIEHWM, T103HaBaTebHOM,
MHGOPMAIIMOHHON U YNUTAaTe/TbCKOU KY/IbTYPhI, B TOM UMC/Ie HaBLIKOB CAMOCTOSITE/TbHON PabOTHI
C yueOHBIMU TEKCTaMM, CIIPAaBOYHOMN JUTepaTypOM, JOCTYITHBIMU TeXHUUECKUMH Cpe/ICTBaMH
MH(OPMaLIMOHHBIX TeXHOJIOTUM;

WHTepeCc K 0OyueHHWIO W TI03HaHWIO, 0003HATETBHOCTh, TOTOBHOCTh M CITOCOOHOCTH K
camMo00pa30BaHUI0, TTPOEKTHON W WCC/Ie/IOBATe/IbCKON /IeATeIbHOCTH, K OCO3HAHHOMY BBLIOODY
HarpaB/IeHHOCTU U YPOBHS 00yueHus B Aa/IbHEHIIIeM;

4) ¢hopMuUpoOBaHUs KYJIbTYPbI 3/10POBbSI:

OCO3HaHWEe TIIeHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 370POBBIO,
YCTaHOBKM Ha 3/I0POBbIM 00pa3 >KW3HH, OCO3HAHWE IIOC/Ie[ICTBUNA W HETPUSITHE BPEIHBIX
rpuBbIueK (yrioTpe0OsieHUs] a/lKoroJsisi, HapKOTHKOB, KypeHMs), HeoOXOAMMOCTH COO/It0/ieHus
npaBus 6e30MacHOCTU TIpU OOpallleHuM C XUMHUUeCKWMH BellleCTBaMU B OBITY U peanbHOU
JKU3HHY;

5) TPyAOBOr0 BOCIIUTAHUS:

HMHTepeC K MPaKTHYeCKOMY H3ydeHUI0 Tipodeccuii U Tpy/ja pa3/IMUHOTO Pojia, YBaskeHHe K
TPyAy W pe3y/ibTaTaM TPY/JOBOM [eATeJIbHOCTH, B TOM UHMC/Ie Ha OCHOBe TpPUMEeHEeHUs
MpeJMETHbIX 3HAaHWM 10 XWMHH, OCO3HAHHBIA BHIOOD WHAWBUYATbHON TPaeKTOPHUU
MIPOZIO/DKEHNUsT 00pa3oBaHUsI C YYETOM JIMUHOCTHBIX WMHTEPECOB U CHOCOOHOCTH K XUMUH,
00I11eCTBeHHBIX MHTEPECOB M TIOTPeOHOCTeM, yCrelHoi mpodecCHOHaTLHOM /IeaTeTbHOCTH U
pa3BUTHsL HEOOXOIUMBIX YMEHUM, TOTOBHOCTh aJJalITUPOBAThCS B MPOdeCcCUOHANTBLHOM Cpejie;

6) 53K0/10rMuUecKoro BOCIIUTAHMSA:

9KOJIOTMUECKH 1ie/iecoo0pa3Hoe OTHOILIEHHE K TIPHUPOZie KaK UCTOUHHKY YKHU3HU Ha 3emie,
OCHOBe eé CyII[eCTBOBaHMs, MOHMMaHWe LIEHHOCTH 3/10pPOBOr0 W 0Oe30racHOro obpasa KU3HH,
OTBETCTBEHHOe OTHOIleHHe K COOCTBeHHOMY (U3MUecKoMy U TICUXHUUECKOMY 3/J0POBBIO,
0CO3HaHMe 1IeHHOCTH COOJTIO/IeHHsI TIpaBUJI 6€301acHOTO TIOBeZIeHHsI TIPU paboTe C BeleCcTBaMH,
a TaK>Xe B CUTYaLUsIX, YTPOXKAIOIIMX 37J0POBbIO U JKU3HU JTHO/Iei;

CMIOCOOHOCTH TIPUMEHSITb 3HaHUS, ToJydyaeMble TP W3yUeHUM XUMHM, [Jis pellieHus
3a/jay, CBSI3aHHbBIX C OKPY>Katolllel MPUPOAHOM CpeJioi, [/1sl TIOBbIIIeHHsI YPOBHS 9KOJI0rMUeCKOon
KY/IbTYpbI, OCO3HaHHSI I7I00aTbHOTO XapakTepa 3KOJOTMYecKUX Mpob/eM U MyTed WX pelieHwUs



MOCPeICTBOM METO/IOB XMMHH, SKOJIOTMUECKOTO MbIIIIEHUS], YMEHHsI PYKOBO/JCTBOBAaThCSI UM B
r03HaBaTe/IbHOW, KOMMYHUKAaTUBHOMN U COLIMA/IbHOM TIPaKTHKe.

METANIPEAMETHBIE PE3YJ/IbTATbBI

B coctaBe MeTanpeiMeTHBIX pPe3y/bTaTOB BBIJE/NAIOT 3HAUMMble /i1 (POPMHUPOBAHUS
MHPOBO33peHusi 00ljeHayuHble TIOHSATHS (3aKOH, Teopws, TIPUHLIUII, TUmoTe3a, (akrt, cucrema,
TIPOLIeCC, SKCIIEPUMEHT U APYTroe.), KOTOpble MCIO/b3YIOTCS B eCTeCTBeHHOHAYYHbIX Y4eOHBIX
rpeMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHWM M3 3THX TPeZIMeTOB ()OPMUPOBATh TIPeZICTAaB/IeHHE O
1[e/IOCTHOM Hay4yHOH KapTHHe MHUpa, U YHUBepCajbHble yueOHble JelCTBUS (TTO3HABATe/IbHBIE,
KOMMYHUKaTUBHbIE, PeryJ/sTUBHbIE), KOTOpbie obecrieuMBarOT (pOPMHUPOBAaHHE TOTOBHOCTH K
CaMOCTOSITe/ILHOMY TJIAHUPOBAHUIO M OCYIIIeCTB/IEHUIO YueOHOM ZiessTeTbHOCTH.

ITo3HaBaTe/IbHbIE yHHBEPCa/IbHbIE yUeOHbIE [JeHCTBUA

Ba3oBble 1oruyecKue /|efiCTBUA:

YMeHHsI HCTO/b30BaTh TIPUEMBI JIOTMUECKOTO MBIIIJIEHHs TIPU  OCBOEHWM 3HAHUM:
PACKpbIBaTh CMBICT XUMUYECKUX TIOHATHM (BBIIENSTb WX  XapaKTepHble  TPU3HAKH,
yCTaHaB/IMBaTh B3aUMOCBS3b C APYTUMH MOHATUSMH), UCIIOb30BATh TIOHATHUS /11 OObCHEHMUS
OTAeNbHBIX (DaKTOB U sIBJIEHWM, BBIOMpaTh OCHOBAHWsS W KDPUTEPUM MJisi KIacCUPUKALUA
XUMUAYEeCKUX BeIeCTB U XUMHUUYEeCKUX Peakiivii, yCTaHaB/IMBATh MPUUWHHO-C/IeICTBEHHbIE CBSI3U
MeXTy 00beKTaMH U3yUeHHs, CTDOUTh JIOTUUeCKUe PAacCyKeHus1 (MHIYKTUBHbIe, JieTyKTUBHBIE,
TI0 aHAJIOTHH), ie/IaTh BBIBO/BI U 3aK/TIOUEHMS;

yMeHHe TPUMEeHSTh B TpoLiecce MO3HAHUS TOHATUS (TIpeAMeTHble U MeTarpeIMeTHbIE),
CUMBO/IMUECKHe (3HAaKOBbIe) MOZEJH, HWCIO/b3yeMble B XUMWHW, TPeo0Opa30BbIBATh IITMPOKO
MpUMeEHsSIeEMble B XUMHUM MO/Ie/IbHbIE TIPe/ICTAB/IEHUS — XUMUUECKUN 3HAK (CMMBOJI 3J/IeMeHTa),
XUMUUeckass ¢GopMmyra YW ypaBHEHHE XHUMHUECKOM peaklUd — TMpPU PpelleHud yueOHO-
Mo3HaBaTe/bHbIX 3aZlau, C YUéTOM 9JTUX MOJeNbHbIX TIPeJCTaB/leHUd BBISBISATH U
XapaKTepr30BaTh CYIeCTBeHHbIe TPHU3HAKK H3yYaeMbIX OObEKTOB — XUMHUECKUX BeIeCTB U
XUMUYECKUX pPeaKI[ui, BbISBIATH OOIIMe 3aKOHOMEPHOCTH, IMPUUUHHO-C/IeICTBEHHBIE CBSI3U U
MTPOTHBOPEUUS B U3yUYaeMbIX MPOLIeCCaX U SBJIEHHSIX.

Ba3oBble ncciejoBaTe/IbCKUe AeHCTBHA:

yMeHHe HCTO/b30BaTh IOCTaB/eHHbIe BOIMPOCHI B KauecTBe MHCTPYMeHTa I03HaHWs, a
TaKke B KauyecTBe OCHOBBI [iiT (POPMMPOBAHHUSI THIIOTe3bl IO TIPOBEPKE TMPAaBUIHLHOCTH
BbICKa3bIBAEMBIX CY>K/[€HHIA;

npuobpeTeHre OMbITa TI0 TJIAHMPOBAHUWIO, OPraHU3allid W TIPOBE/IEHUI0 YUeHUUYeCKUX
9KCTIepUMEHTOB, YMeHKe Ha0/IoaTh 3a X0/[0M IPOLiecca, CaMOCTOSTeTbHO TIPOTHO3UPOBATh €0
pe3ynbTat, GopmyarpoBaTh 0000IIeHHST W BBIBOZABI IO pe3y/jbTaTaM IPOBEAEHHOTO OTIbITa,
WCCJIe/JOBaHUs, COCTAB/ISTh OTUET O MPO/ielaHHOM paboTe.

Pab6ota c uadopmanueii:

yMeHHe BbIOUpaTh, aHATM3UPOBATh U UHTEPIIPETUPOBATh MH(OPMAIIUIO Pa3/TUUHBIX BUIOB
1 hOpM Tpe/ICTaB/IeHUS, TT0/TyUaeMyt0 U3 Pa3HbIX UCTOUHUKOB (HayYHO-TIOMYJ/IIpHAst JIMTepaTypa
XUMUYECKOTO COZIep>KaHHUs, CIIPaBOYHbIE T[10COOMs, pecypchl HTepHeTa), KPUTUUYECKH
OLIeHMBATh MTPOTUBOPEUMBYIO 1 HEJJOCTOBEPHYIO HHGMOPMALIUIO;

yMeHHe TIPUMEHSITh Pa3/TMuHbIe METO/IbI U 3arpPOCHI TIPU TIOUCKe U 0TOope nHbopMalyy 1
COOTBETCTBYIOI[UX JAHHBIX, HEOOXOANMBIX /IJIS1 BBITIOJTHEHUsT yUeOHBIX U ITO3HABATe/TbHBIX 3aau
OTIpe/le/IEHHOT0 THIA, TPUOOpeTeHHe OrbiTa B 00/1aCTH HMCMO/Ib30BaHUS HMH(OPMAI[HOHHO-
KOMMYHUKaTUBHBIX TeXHOJIOTH, OBJa/ileHe Ky/JIbTYPOi aKTUBHOTO WCTIOb30BaHUS Pa3/IMUHbIX
MOUCKOBBIX CHCTEM, CAMOCTOSITeJIbHO BLIOMPATh ONTUMalbHYH (OPMY TIpeJCTaB/IeHUS
vHbOpPMaLlMM W WITKOCTPUPOBATh pelllaeMble 3a/laudl HEeC/IOKHBIMH CXeMaMH, JrarpaMMaMH,
JIpyruMu popMaMu rpaMKi ¥ UX KOMOUHALIUSAMUY;

yMeHHe WCITO/b30BaTh W aHa/lM3MpOBaTh B Tpoljecce yueOHOM W HCC/e0BaTeTbCKOU
JIesITesTbHOCTH UH(MOPMAIIVIO O BIIUSIHAYW TIPOMBIIIIJIEHHOCTH, Ce/TbCKOTO X031CTBa ¥ TPAHCIIOPTA
Ha COCTOsIHHe OKPY Karoll[eid IPUPOHOM CpeJibl.



KoMMyHHUKaTHBHbIe YHHBepPCa/IbHbIe yueOHbIe /[eHCTBHA:
yMeHMsI 3ajJjaBaThb BOMNpOChl (B xoJe Auasora U (Wiu) AUCKYCCHH) T0 CYLeCTBY
obOcyxmaemMoli TeMbl, (HOpPMYJUPOBAaTb CBOW TIPE/JIOKEHUS] OTHOCHUTE/ILHO BBITIOJTHEHUS
npe//IoKeHHOM 3a/jauy;
yMeHHUs1 TIPe/ICTaB/ISTh M0JTyueHHbIe pe3y/ibTaThl T03HABATeTbHOM /1esiTe/TbHOCTH B YCTHBIX
M TIMCbMEHHBIX TEeKCTaX; /leflaTh TIPe3eHTALI0 pPe3y/IbTaTOB BBLITIOJIHEHUS XUMHUECKOTO
JKcriepuMeHTa (1abopaTOpHOrO OMbITa, J1abopaTopHOW pabOoThI MO WCC/IEJOBAHUIO CBOWCTB
BeIlleCcTB, yueOHOro TpPoeKTa);
yMeHHs1 yueOHOTO COTpY/JHMUeCTBa CO CBEePCTHUKAMH B COBMECTHOM I03HaBaTeIbHON U
HCCIeIoBaTe/IbCKOW IeITe/TbHOCTA TIPH PeIIeHWH BO3HUKAIOIIMX TMPOo0/ieM Ha OCHOBe YyuéTa
O0IIMX WHTEPEeCOB W COTJIACOBaHMS TO3ULUK (00CYyXAeHus, 0OMeH MHEHUSIMH, «MO3TOBbIE
[ITYPMbD», KOOPAWHALIUSI COBMECTHBIX ZIEMCTBUM, OTpe/ie/ieHre KpUTepUeB TI0 OlfeHKe KauecTBa
BBITIOJTHEHHOW PabOTHI U IpyTHe).
PeryisiTUBHBbIE yHUBepPCa/IbHbIE YUeOHbIe JeHCTBUA:
yMeHHe CaMOCTOSITe/TbHO OTpejie/IsiTh 1ie/id JesiTe/IbHOCTU, TI/IAHUPOBaTh, OCYILeCTB/ISTh,
KOHTPO/IMPOBaTh W TIpM HEOOXOAMMOCTH KOPPEeKTUPOBaTh CBOIO [leATeNbHOCTh, BBIOMpATh
HauOosee 3ddeKTUBHBIE CIOCOOBI  pellleHWss yueOHBIX W TIO3HaBaTelbHBIX  3ajad,
CaMOCTOSITEJIbHO COCTABJ/IATh WM KOPPEKTHPOBATb TIPE/JIOXKEHHBIM alrOpUTM JIeWCTBUM TIpU
BBIMIO/ITHEHUM 3aZIaHUH C YYETOM TIOTyYeHUS HOBBIX 3HAaHWM 00 H3yuaeMbIX OOBEKTax -—
Bell[eCTBaX U Peaki[usiX, Ol[eHUBaTh COOTBETCTBUE IMOTYYeHHOTO pe3y/ibTaTa 3asiBJIeHHOW Le/H,
yMeHHe UCII0/Ib30BaTh M aHATM3UPOBAaTh KOHTEKCTHI, TIpe/ljlaraeMble B YC/IOBUU 3a/IaHUM.
IMPEAMETHBIE PE3YJ/IbTATHI
B cocrtaBe mpesMeTHBIX pe3y/lbTaTOB [0 OCBOEHUIO 00s3aTe/IbHOIO COZEpKaHus,
YCTAaHOBJIEHHOTO JIaHHOW (ejepasbHOM paboyeil TIPOrpaMMOM, BBLIZIE/ISIIOT: OCBOEHHbBIE
o0yvaroImyMUCs HayuyHble 3HaHUS, yYMEHHSI U CIOCOObI [eHCTBUM, Ccrieluduueckue s
MpeMeTHON 00/1acT «XUMUSI», BU[bI /I€STEILHOCTH TI0 TIOJYYEHHI0 HOBOTO 3HAHWS, €ro
WMHTepIpeTaruy, Mpeodpa30BaHHIO0 ¥ IPUMEHEHHIO B PAa3/IMUHBIX YUeOHBIX Y HOBBIX CUTYalIUsX.
K xoHiy obyueHusi B 8 Ksiacce mpeZiMeTHbIe pe3ysibTaThl Ha 6a30BOM YpPOBHE [I0JKHBI
oTpakaTh COOPMUPOBAHHOCTD y 0OYUAIOIINXCST YMEeHUH:
® pacKphIBaTb CMbBICT OCHOBHBIX XWUMUUYECKHX TIOHSTUMA: aTOM, MOJEeKy/a, XUMUUeCKUM
3/IeMeHT, TIPOCTOe BeIleCTBO, CJIOKHOe BelLecTBO, CMech (OJHOpOAHas U
HEeOoZIHOPO/iHasl), BaJleHTHOCTb, OTHOCHUTeNbHas aTOMHasi U MOJIeKYJIsipHasi Macca,
KOJIMYEeCTBO BeIleCTBA, MOJIb, MOJISIpHasi Macca, MaccoBasi [0/ XUMHUECKOTro
jjIeMeHTa B COeIUHEHWH, MOJISIPHBIM OOBEM, OKCHZ, KHC/I0Ta, OCHOBaHHWe, COJIb,
3/IeKTPOOTPULIATeTLHOCTD, CTeleHb OKHUCIeHUsI, XUMUUecKasi peakiiys, KJaccudpuKaius
peakLuii: peakiuK COeIMHEHUs, peaKI[UK pa3/ioyKeHusl, peakLiuy 3aMelleHus], peakiiu
obMeHa, 5K30- U SHAOTEePMHUUECKHEe peaKi[iH, TeTUIOBOU 3G deKT peakiyH, AP0 aToMa,
3JIEKTPOHHBIN C/IOM aToMa, aTOMHasl OpOWTasnb, pPaJuyC aToMma, XUMHYecKas CBSI3b,
ToJisipHasi U HeToJisipHasi KOBajleHTHasi CBs3b, WMOHHasl CBsSi3b, WMOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas [0/ BelllecTBa (MPOLIeHTHast KOHLIEHTPAL[|si) B PAaCTBOPE;
®  JUTIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATHM W TIPUMEHSTb 3TU
TIOHSITUS TP OTMCAaHWU BellleCTB U UX TpeBpalleHu;
® CIO/Ib30BaTh XUMHWUECKYI0 CHMBOJIUKY i COCTaB/ieHusi (GopMyJs BeIeCTB U
ypaBHEHUN XMMUYeCKHX peakiui;
® ompefiefiSTb Ba/JIEHTHOCTb aTOMOB 3/IeMEHTOB B OWHADHBIX COeAUHEHUSX, CTereHb
OKHCJIeHUsI 3JIEMEHTOB B OWHApHBIX COeJAVHEHUSX, TPUHA/JIeXHOCTh BeIeCTB K
orpezieIEHHOMY K/jacCy CoeAuHeHWM 10 Qopmy/jaaMm, BHUJ XUMUUECKOW CBSI3U
(KoBasleHTHasi U MOHHAs) B HEOPraHUUeCKHUX COeJUHeHHsIX;
® packpeiBaTb cMbIC/a ITeproanueckoro 3akoHa /I. V. MeHeneeBa: JeMOHCTPUPOBATh
MOHUMaHUe TepUoIUUeCcKoi 3aBUCUMOCTH CBOMCTB XUMUUYECKHUX 3/IEMEHTOB OT UX
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nosioxkeHus1 B Ilepuosrueckoil cucTeMe, 3aKOHOB COXDAaHEHHsI MacChl BeILeCTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/IIPHOIO yUeHHs], 3aKoHa ABOrazpo;

ONMUCHIBAaTh M XapakTepu3oBaTb TabmuuHyro ¢opmy Ilepuoguueckodl cHUCTEMBbI
XUMHAYECKUX 3JIEMEHTOB: pa3/iMuaTh TOHATHSl «IJlaBHasi moArpymnmna (A-rpynma)» u
«riobouHass moarpynmna (Bb-rpymma)», Manble W OosibliKe Te€PUO/bI, COOTHOCHTh
0003HaueHUs], KOTOpble UMelOTCsl B Tabsmile «[lepuosnyeckasi cucTeMa XUMUUYECKUX
snemeHToB [I. V1. MeHzeneeBa» C UYKWC/IOBbIMU XapaKTePUCTUKaMU CTPOEHUS] aTOMOB
XUMUYECKUX 37IeMeHTOB (COocTaB W 3apsif sapa, o0Ijee UYWC/IO 3/IeKTPOHOB M
pacrpejiesieHye UX I10 371eKTPOHHBIM C/I05IM);

K/IaCCU(ULMPOBaTh XMMHUUECKUE 3/1eMeHTbl, HeopraHuueckue Bell|eCcTBa, XMMHUYeCcKHe
peakiyy (MO0 YMC/Iy M COCTaBy yuyacCTBYIOLIMX B peakLMd BeLeCTB, M0 TelJIOBOMY
spdexry);

XapaKTepr30BaTh (OMUCHIBATh) OO0IIMe XWMHYeCKWe CBOMCTBA BeIeCTB pa3/IMYHbIX
KJIaCCOB, MOJTBepXK/as ONUCaHWe T[pUMepaMHd  MOJEKY/SIpHbIX  ypaBHEHUH
COOTBETCTBYIOLUX XUMUUYECKUX peaKL1ii;

MPOrHO3UPOBaTh CBOMCTBA BeLIECTB B 3aBMCUMOCTM OT MX KauyeCTBEHHOIO COCTaBa,
BO3MO>XHOCTH IMPOTEKaHWSI XUMUYECKUX TIPeBpallieH’id B Pa3/IMUHBIX YCI0BUSIX;
BBIUMCJIATE OTHOCUTE/IbHYIO MOJIEKY/ISIPHYIO M MOJISIPHYO MacChl BelljeCTB, MacCOBYO
JI0JIF0 XMMUYECKOr0 37ieMeHTa 1o (popMyJie Coe/JMHEeHHsl, MaCCOBYIO JIO/TI0 BellleCTBa B
pacTBope, MPOBOAUTh PaCUY€ThI 10 YPaBHEHUIO XUMUUYECKOU peakLivy;

NIPUMEHATb OCHOBHbIE Orepaliy MbICIUTE/bHON /1eATe/TbHOCTH — aHa/lu3 U CHUHTe3,
cpaBHeHue, 0000leHre, CUCTeMaTH3allIo, K/1acCH(UKaLMIO, BbIsiBIeHUe TPUUHMHHO-
C/1Ie[ICTBEHHBIX CBSi3ell — [/I1 U3Y4YeHHs] CBOMCTB BeILeCTB M XUMHUYECKUX peakLiUy,
eCTeCTBeHHO-HayuHble ~ MeTO/Abl ~ TIO3HaHWs —  HaO/MofeHWe,  W3MepeHue,
MoO/leTMpOBaHKe, SKCIIePUMEHT (peasibHbli U MbIC/IEHHBIN);

C/lefloBaTh  TIpaBW/IaM  [10/Ib30BaHUSI XMMMYECKOM TMocyzol W 1abopaTopHBIM
obopy/ioBaHreM, a Takke IMpaBWIaM OOpalieHusi C BeleCcTBaMH B COOTBETCTBUH C
WHCTPYKLUSIMU T10 BBITTOJTHEHHUIO J1TaD0OPaTOPHBIX XUMHUECKUX OTBITOB T0 TIOTyUeHHIO
M cobupaHuio ra3oo0pasHbIX BelllecTB (BOOpOJa M KHCJIOpPOJa), MPUTOTOBIEHUIO
pacTBOPOB C Orpe/ie/IEHHOW MacCOBOM /l0/lell paCTBOPEHHOTO BellleCTBa, MJIaHUPOBAaTh
Y TIPOBOJUTb XMMUUYECKHe 3KCIIePUMEeHTHI 110 PAacli03HABaHMIO PACTBOPOB Illesioueil U
KHCJIOT C TTOMOILbI0 MH/AMKAaTOPOB (JIakMyC, (heHOA(TaIenH, MEeTUIOPaHX U JpYyTHe).

K koHiy obyueHuss B 9 KJjacce mpeaMeTHble pe3y/bTaThl Ha 0A30BOM YpPOBHE [O/KHBI
oTpakaTb CHOPMUPOBAHHOCTH Y 00yUarOIUXCSl YMEHHIA:

PacKpbiBaTh CMbICJT OCHOBHBIX XMMHWYECKUX TMOHSATHUN: XUMUUECKUM 3/1eMeHT, aTOM,
MoJIeKy/1a, NOH, KaTUOH, aHUOH, TIPOCTOe BelleCTBO, CJIOJKHOEe BellleCTBO, BaJIEHTHOCTb,
3/71eKTPOOTPULIATE/IbHOCTb, CTeleHb OKWUC/IeHHWs, XMMUUecKasi peaklusi, XuMuuecKas
CBS13b, TEIUIOBOW 3 heKT peakiid, MOJIb, MOJISIPHbI 00BEM, PacTBOP, 3JIEKTPOJIMTHI,
HEJJIEKTPOJIUTBI, 37IeKTPOJIUTUYECKast AWCCOLMAIMS, peakldd HOHHOTrO oOMeHa,
KaTaju3aTtop, XWMHUYEeCKOe paBHOBecHe, oOpaThMble KW HeoOpaTUMble —peakI|H,
OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHbIE ~ peakl[iM,  OKUC/IUTe/b,  BOCCTaHOBUTE/b,
OKHC/IeHHe U BOCCTAHOBJIEHMWe, aoTponus, am@OTepHOCTb, XWMHYeCKasi CBSI3b
(KoBasileHTHasi, WOHHasi, MeTajinyeckasi), KpUCTa//IMuecKas pelliéTKa, KOpPpO3usi
MeTa/UIOB, CIU/IaBbl, CKOPOCTb XUMHWYECKOM peakluu, TMpeJesbHO JOMyCTUMast
koHUeHTpauus [1/1K BelijecTBa;

W/UTIOCTPUPOBaTh B3aWMOCBSI3b OCHOBHBIX XMMHWYECKUX TIOHATUWA W TPUMEHSITb 3TU
TIOHSITUS TP OTHMCAaHUU BeIlleCTB U UX TpeBpalleHul;

WCI0/Ib30BaTh XUMMWUECKYI0 CHUMBOJIUKY JJi COCTaB/ieHusi ¢GopMyJs BeIecTB U
ypaBHEHUN XUMUYEeCKHX peakiuii;



orpeZiesiiTb BajJ€eHTHOCTb M CTeleHb OKUC/IEHHWS XUMHWYEeCKMX 3/IeMEHTOB B
COeJJMHEeHUSIX Pa3/IMYHOIO0 COCTaBa, IPHUHA/JIEXXHOCTb BelleCTB K OIMpe/le/IEHHOMY
KJ/lacCy coefiMHeHWM 1o ¢dopMysaM, BUJ, XUMHUUYECKOW CBsi3h (KOBasieHTHasl, MOHHasl,
MeTa/l/IMvyeckas) B HeOpraHW4yeCcKuX COeJVHEHHUsIX, 3aps/, HOHa MO0 XUMHYeCKOH
(opmMyne, xapakTep cpefibl B BOAHBIX PacTBOpax HEOPraHUYECKUX COeJMHeHWH, THII
KPUCTa/UIMYeCKOM peléTKY KOHKPeTHOT' O Bell|eCTBa;

packpbiBaTh cMbIC Ilepuoguueckoro 3akoHa [I. 1. MenpeneeBa U 1eMOHCTPUPOBATh
ero MOHMMaHKe: OIMHUCHIBATh M XapaKTepu30BaTh TabmuuHyto ¢opmy Ileproanueckoii
CUCTEMBbl XUMMUECKHUX 3JIEMEHTOB: pa3/ivyaTh TOHATUSl «rjaaBHas mnofrpynna (A-
rpymma)» u «mnobouHas mnoxarpymma (B-rpynma)», Masble W OO/bIIMeE TI€PUOJBI,
COOTHOCUTb 0003HaueHWs, KOTOpble WMEIOTCS B TMEepUOANYecKor Tabiwie, C
YMC/IOBBIMU XapaKTepUCTUKaMU CTPOEHHUSI aTOMOB XMMUYECKUX 3/1eMEeHTOB (COCTaB U
3apsiji si/ipa, oblilee UKC/IO 3/IEKTPOHOB U pacripe/ie/ieHHe UX T0 3JIEKTPOHHBIM CJI0SIM),
00bsACHATHL 0OIIMe 3aKOHOMEPHOCTM B HW3MEHEeHHMM CBOMCTB 3/IEMEHTOB U UX
COeJIJMHEeHUI B MpefiesiaXx MaJbIX MepuoJ0B U IJIaBHbIX MOArPYMIN C yU8TOM CTPOEHHs
VX aTOMOB;

K/IaCCU(ULIMPOBaTh XUMUUECKHEe 3JIeMEHThI, HeOpraHuueckue BelllecTBa, XUMUYEeCKHe
peakiyy (M0 YMC/Iy M COCTaBy y4YacCTBYIOLIMX B peaklMd BeLecTB, M0 TelJIOBOMY
3¢ dekTy, Mo U3MeHeHUIO CTerleHel OKUCIeHNsI XUMUUeCKUX 3/1eMeHTOB);
XapaKTepu3oBaTh (OMMChIBaTh) 00I[Me U crenuduyeckie XUMHUYeCKHe CBOWMCTBA
MIPOCTBIX W CJIO’KHBIX BEILEeCTB, MOATBEepP)KAas ONyrcaHre MpUMepaMy MOJIEKY/ISIPHBIX U
VIOHHBIX YPaBHEHUI COOTBETCTBYIOLIMX XUMUUECKUX pPeaKLny;

COCTAaBJ/ISITh YPaBHEHUS! 3JIEKTPOIUTUUECKOW JUCCOLMALMU KUC/IOT, 11eI0Yer U Comeu,
TOJTHbIe ¥ COKpAIL|éHHbIe YPaBHEHUsI Peaklvii HOHHOTO 0OMeHa, ypaBHEeHUs peakLvi,
MOJTBEPXKJAIOLIMX CYLeCTBOBAaHWE TeHeTUYeCKOW CBSI3M MeXAy BellleCTBaMH
pas/INYHbIX K/1acCOB;

pacKphIBaTh CYIIHOCTb OKHUC/IUTeIbHO-BOCCTAHOBUTE/BHBIX PpeakLUil IoCpeCTBOM
COCTaBJIeHUSsI 37IEKTPOHHOTO OajlaHca 3TUX peakLyi;

MPOrHO3UPOBAaTh CBOWCTBA BeLECTB B 3aBUCUMOCTH OT WX CTPOEHUS], BO3MOXXHOCTH
NpOTeKaH!sl XMMUYeCKUX MpeBpallleHri B pa3/IMUHbIX yC/IOBUSX;

BBIUMC/IATE OTHOCUTEIbHYIO MOJIEKY/ISIPHYIO M MOJISIPHYIO MacChl Bell|eCTB, MacCOBYIO
JI0JIF0 XMMUYECKOro 37ieMeHTa 1o (popMyJie Coe/JMHEeHHs], MaCCOBYIO JIO/TI0 BellleCcTBa B
pacTBope, MPOBOAUTh PACUYEThI 10 YPaBHEHUIO XUMUUYECKOUN peakLivy;

cobsroflaTh  TpaBW/Ia  T10/Ib30BaHUSI XMMHUECKOW TMocyzol M 1abopaToOpHBIM
obopy/ioBaHHEM, a TaKKe TpaBWia OOpaljeHrsi C BeljeCTBaMH B COOTBETCTBHU C
WHCTPYKLMSIMU T10 BBITTOJTHEHHUIO J1TaDOPaTOPHBIX XUMHUUECKUX OTBITOB IO TIOTyUeHHIO
¥ cobupaHuo ra3000pa3HbIX BelllecTB (aMMHaKa v yriaeKUc/Ioro rasa);

MIPOBOJUTh peaklivy, MOoATBep)KJarolliie KaueCTBeHHbI COCTaB pa3/IMUHBbIX BellleCTB:
pacrio3HaBaTh OIBITHBIM TyTéM XJIOpWA-, Opomua-, moaua-, kapbonar-, ¢ocdar-,
CU/IMKaT-, Cy/b(aT-, TMJPOKCH/-UOHbI, KAaTUOHbI aMMOHMS U HOHBI M3yUYEHHBIX
MeTaJl/IoB, IPUCYTCTBYIOIIME B BOAHBIX paCTBOPax HEOPraHUUeCKUX BeIlleCTB;
NIPUMEHSTh OCHOBHBIE Orepaliid MbICIUTEIbHOM J1eITeIbHOCTU — aHalvu3 U CUHTe3,
cpaBHeHHe, 0000IjeHNe, CHUCTeMATH3alMi0, BBISBIEHHE TPUYUHHO-C/Ie[JCTBEHHBIX
CBsI3ed — Ui U3Y4YeHUs] CBOWCTB BellleCTB M XUMMUECKHUX peakLUi, eCTeCTBEeHHO-
HayyHble MeTOZbl T[I03HaHWs — HabmojeHue, u3MepeHWe, MOJe/TUpOBaHue,
9KCIiepuMeHT (peasibHbI ¥ MbIC/IEHHBIN).
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paboTbI paboThI
pecypchbl
Pa3pen 1. IlepBoHavya/ibHble XUMHUYECKHE MIOHATUSA
Xumust — BaykHasi 001aCTh
11 eCTeCTBO3HaHUA U 6 1 7 bubmoreka IIOK
' MpaKTUUeCKou https://m.edsoo.ru/7f41837c
JlesITeJIbHOCTH YejioBeKa
1.2 BeiectBa u xuummnyeckue 15 1 bubnmoreka IIOK
) peakiuu https://m.edsoo.ru/7f41837c
Ntoro no pa3peny 21
Pa3pen 2. BaxkHelilue npe/CTaBUTe/Td HEOPraHUYeCKHUX BelleCTB
71 Bospgyx. Kucnopog,. 6 Bbubmmoreka LIOK
) [TonsiTrie 06 OKCHAAX https://m.edsoo.ru/7f41837¢
99 Bopgopoa.Ilonsitie o 9 1 1 bubmoreka [IOK
) KHMCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
73 Boga. PactBopsl. [TonsaTue 5 1 Bbubmoteka LIOK
' 00 OCHOBaHUSIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE K/1aCChl
24 HeopraHuuyeckux 11 1 1 Brbmiorexa LIOK
) P . https://m.edsoo.ru/7f41837c
coelHeHUI
WNroro no pa3peny 31

Paspgen 3. Ilepuoanueckuii 3aKoH u Ilepuoguueckas cucreMa xumuueckKux 371eMeHToB /[I. V1. MeHien1eeBa.
CrtpoeHue aToM0B. XuMU4YecKasi CBfi3b. OKHUC/INTE/IbHO-BOCCTAHOBUTE/IbHbIE PeaKI[uM



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepyoarueckuil 3aKOH U
[Teprogyueckas cucrema

bubmmoreka LIOK

3.1 XUMHYECKHX 3/IEMEHTOB /. 7 https://m.edsoo.ru/7f41837¢
N. MenpeneeBa. CTpoeHue
aToMa
XuMunuyeckasi CBsI3b.
3.9 OkucuTensHo- 9 bubmoreka [JOK
) BOCCTAHOBUTEJIbHbIE https://m.edsoo.ru/7f41837c
peakiLuu
bubmoreka IIOK
Wroro o paspeny 16 https://m.edsoo.ru/7f41837c
Haseanue mopy/is
PesepBHOE Bpemd 0 Bubmiorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME
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9 KV/IACC

KosmmuecTBO yacoB

J/IeKTPOHHbIEe
Ne HaumeHoBaHMe pa3/ie/ioB Kontponsuse | TIpakTaueckne (quppoBbIe)
I/ | ¥ TeM MPOrpamMMbl Bcero oOpa3oBare/IbHbIE
paboTbI paboThI
pecypchbl
Pa3pen 1. BemjectBo U XuMHU4YeCKHe peaknuu
[ToBTOpEHMe U yriybeHue
1.1 3HaHI/117[1) OCHOBHBIZIXya?» eJI0B 5 1 Bubmmorexa [IOK
‘ pasA https://m.edsoo.ru/7f41a636
Kypca 8 kyacca
19 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka LIOK
) XUMHUUECKHX PeaKI|i https://m.edsoo.ru/7f41a636
DJIEKTPOJIUTUYECKast
1.3 I/ICCOpI/Ia vsi. XuMHUuecKre 8 1 1 Bubmorea LIOK
) A LA https://m.edsoo.ru/7f41a636
peaklvy B pacTBOpax
Wroro mno paszeny 17
Pazpgen 2. HemeTa/uibl M UX COeUHEHMS
OO0r111ast XapakTepuCTHUKa
n P P bubmoreka LJOK
2.1 XUMUYECKUX 3/IEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmel. ['anoreHsl
OO011jas1 XapaKTepPUCTHKA
29 XVMUYeCKUX 3/1eMEeHTOB 6 bubmmoreka IIOK
' VIA-rpymsl. Cepa u eé https://m.edsoo.ru/7f41a636
coeIMHeHUst
OO611ast XapakTepuCTUKA
23 XVMUYeCKUX 3/1eMeHTOB 7 1 bubnmoreka IIOK
' VA-rpynmsl. A3zot, dhochop https://m.edsoo.ru/7f41a636
Y UX COeJJUHEHUsI
2.4 OO6r11ast XapaKTepUCTUKA 8 1 2 bubmoreka [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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XUMHUUYECKUX 3JIEMEHTOB
IVA-rpynmel. Yriepop u
KPeMHUI U UX COe/IMHEeHUs

https://m.edsoo.ru/7f41a636

Wtoro no paspeny 25
Pazpgen 3. MeTa/iibl U X COe{UHEHUS
. bubnmoreka IIOK
31 OBuye cojicTea MeTasI0B 4 https://m.edsoo.ru/7f41a636
39 BakHeli1ve MeTanbl U UX 16 bubmoreka IIOK
) COeIMHEeHUST https://m.edsoo.ru/7f41a636
Ntoro no pa3peny 20
Pazpgen 4. XumMus U1 oKpyKawujas cpeja
a1 BemmecTBa u maTepuansl B 3 bubnuoreka LIOK
) >KU3HU YesIoBeKa https://m.edsoo.ru/7f41a636
Wroro no pa3peny 3
Pe3epBHOe Bpems 0 Brbmorexa TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME
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IIOYPOYHOE IVIAHUPOBAHUE

8 KVIACC
KonnuecTBo uacoB DJIeKTPOHHBbIe
Ne Tema ypoka KonTposbHbie | IIpakTHueckue HAara mHppoBkIe
n/n Bcero u3ydeHus | oOpa3oBaTe/bHbIE
paboTbI paboThI
pecypchbl
1 [Ipeagmet xvimuu. Ponib XUMHH B )KU3HU 1 bubnuoreka LIOK
yesnioBeka. Tesia 1 BeljecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsiTHe 0 MeTO/lax MO3HAHUSI B XUMHUHU 1 Bnbmaorexa [JOK
A https://m.edsoo.ru/ff0d227e
3 Bxo/jHOM KOHTPO/Ib 1 1
[MpakTrueckas pabota Ne 1 «IIpaBuia
4 paboTsl B 1ab0paTopuy U MPUEMBI 1 1 bubnuoreka LIOK
obpaiijeHust ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopy1oBaHHEM»
Yuctele BewjectBa u cMecu. Crioco0bl Bbubmoteka LIOK
5 o 1
pasziesieHuss cMeceu https://m.edsoo.ru/ff0d26ca
ITpakTuueckasi pabota Ne 2 «Pa3feneHue
6 cnfecel‘/’l (Ha @ Hl?\ae € OUHCTKHU ) 1 1 Bubmioreka OK
. P b https://m.edsoo.ru/ff0d28c8
TIOBAapEeHHOU COJN)»
bubmoteka LIOK
7 ATOMBI H MOJIEKY TbI 1 https://m.edsoo.ru/ff0d2a6¢c
8 XUMuryeckue 371eMeHThbl. 3HaKU 1 bubnuoreka LIOK
(cMMBOJIBI) XUMUUECKHX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8
9 [IpocTele v cnoxHbIe BelecTsa 1 Bnbmaorexa [OK
P . https://m.edsoo.ru/ff0d2a6¢
bubmioreka LJOK
10 AATOMHO-MOJIeKYNIAPHOE yHeHHe 1 https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSTHCTBA COCTaBa BellecTB.

bubmoreka [IOK

11 Xumuueckasi popmysa. BaneHTHOCTb hitps://m.edsoo.w/ff0d2eae
aTOMOB XMMHUUYECKUX 3/IeMEHTOB
OTHOCHTe/IbHAs aTOMHas Macca. bubmmoreka LIOK
12
OTHOCHUTe/IbHAs MOJIeKyYJ/IIpHas Macca https://m.edsoo.ru/ff0d323c
MaccoBas [j0/11 XUMUUYeCKOro 3/1eMeHTa bubmoteka LIOK
13
B COeIUHEHNU https://m.edsoo.ru/ff0d350c
14 Komnuectso Berjectsa. Moiib. bubmioreka LJOK
MonsipHast macca https://m.edsoo.ru/ff0d5230
15 ®u3nyecKue U1 XuMrUUYecKue siBJIeHUs. bubmmoreka LIOK
XyMHUUecKas peakLs https://m.edsoo.ru/ff0d37fa
IIpy3Haku U yci0BusA NPOTEKaHUs bubmoreka IIOK
16 .
XUMUUECKUX peakLlun https://m.edsoo.ru/ff0d3a16
17 3aKOH COXpaHeHUs MacChl BeleCTB. bubnuoreka LIOK
XUmMuryeckKue ypaBHeHUs https://m.edsoo.ru/ff0d3b88
Bbiuncnenusi KonmyecTBa, MacChl
18 BellleCTBa 10 ypaBHeHUsIM XUMUYECKUX Bnbmiorexa [OK
o N yp https://m.edsoo.ru/ff0d5708
peakLuu
Knaccudukanys XuMruueckux peakLyn
19 (coe I/IHq;HI/IHu a3JIoKeHUus 3a1\[/[)e :{HH bubmorexa LOK
A P ’ . ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — yUéHBI-
20 SHLIUKJIOTIeIUCT OGog eHve U Bub/morexa IOK
a AHCT: LH https://m.edsoo.ru/ff0d40c4
cucTeMaTtv3anus 3HaHUK
71 KonTposnbHasi padora Nel o Teme bubmoteka LIOK
«BelljecTBa ¥ XMMHUUYeCKre peakLn» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecs rasos. Cocras
22 BO3 Ayxa Kucnopog — snemeHT u bubmorexa IOK
Ayxa. poA https://m.edsoo.ru/ff0d448e
rpocroe Belectso. O30H
23 dusnueckre U XMMUUeCKre CBOMCTBA bubmoTeka LJOK
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KHC/I0po/ia (peakiuy OKUCIeHNS],
ropenue). [ToHsTHe 06 OKcHaX

https://m.edsoo.ru/ff0d4614

Crioco0blI 1MoJTyueHust KUC/I0po/ia B

bubmiorteka LJOK

24 nabopaTtopuy ¥ POMBIIIITIEHHOCTH. httbs://m edsoo.rw/f0d497a
IIpumeHeHue Kuciopoza :
TernnoBoit 3pdekT xumMuueckon
peakLiy, IMOHATHEe O TePMOXUMUYECKOM Bbubnuoreka LIOK
25
YPaBHEHUH, K30 - U SJHJ0TepMUUELCKUX https://m.edsoo.ru/ff0d4790
peakLusX
ToruBo (He(Th, yrojb U MeTaH).
26 3ar ;{3He}51/1e¢1;o3 yxa CrIoco0bI iro Bub/moreka IOK
P AYE, https://m.edsoo.ru/ff0d4c4a
rpejOTBpaLLeHUsT
[Tpaktrueckast pabora Ne 3 1o Teme
27 «I—P}OJI YyeHue 1/12061/1 aHue K1C/Iopoza Brbmoreka LIOK
Y N P PoAg, https://m.edsoo.ru/ff0d4ae2
V3y4yeHue ero CBOMCTB»
78 Bopopoas — snemeHT 1 ripocToe bubmuoreka LIOK
BelllecTBO. HaxoskeHue B ripupoje https://m.edsoo.ru/ff0d4dd0
79 dusnueckue U XUMUYeCKHe CBOKWCTBA bubmoteka LIOK
Bogopoga. [Ipumenenue Bogopoza https://m.edsoo.ru/ff0d4dd0
30 [ToHuaTure o KUC/I0Tax U COMAX Brb/moreka LIOK
https://m.edsoo.ru/ff0d50d2
31 ITosryro/10B0# KOHTPOJIb
39 Crioco6nI T10/Ty4eHust BOAOPO/a B bubmoreka LIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTtuueckast pabora Ne 4 1o Teme
33 «lP[on YyeHue U [c)061/1 aHIjIe BOZIOpPOJa Bub/moreka LIOK
Y . P AOPOAR, https://m.edsoo.ru/ff0d4f42
V3y4yeHUe ero CBOMCTB»
34 MornsipHblii 00bEM ra3oB. 3aKOH bubmoreka LIOK

Agorazpo

https://m.edsoo.ru/ff0d542e
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Brrunciedus: 00b€Ma, KoJinuecTna

35 BellleCTBa rasa 1o ero u3BeCTHOM Brbmoreka LIOK
i i y https://m.edsoo.ru/ff0d55a0
KOJINYeCTBY Bell[eCTBa WK 00bEMY
Bbrurcienusi 00bEMOB ra3oB 110
36 AaBHEHMUIO peakl[iy Ha OCHOBe 3aKOHa Bubmmorexa [JOK
P . Pedthy o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B
37 dusnyeckre U XMMUUeCKHe CBOMCTBA Bbubmoteka LIOK
BO/bI https://m.edsoo.ru/ff0d587a
CocraB ocHoBaHwuil. [TonsiTre 06 bubnuoreka LIOK
38
WHAMKATOpax https://m.edsoo.ru/ff0d59e2
Bopga kak pactBoputens. HacblijeHHbIe
39 u Hi[rHacm pEHHbIE aCTBOPBI MH;CCOBaH Brbmoreka LIOK
U—I P PbI. https://m.edsoo.ru/ff0d5b40
[10Jis1 BellleCTBa B pacTBOpe
[Tpaktuyeckast pabora Ne 5 o Teme
40 «[IpurorossieHre pacTBOPOB C Bbubmoteka LIOK
onpe/ieIEHHON MacCOBOU Jj0Jier https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BelljecTBa»
41 KonTposbHast padora Ne2 1o Teme bubmoreka IIOK
«Kucnopoza. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
4 Oxkcuppl: cocTaB, KnaccuburKays, bubmioreka LJOK
HOMeHK/1aTypa https://m.edsoo.ru/ff0d664e
[TonyueHue 1 XMUUeCcKre CBOMCTBA
43 KI/ICJI}Z)THLIX OCHOBHBIX U aM()OTepHBIX Bubmmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCH/IOB
OcHOBaHUs: COCTaB, KJ1aCCUPUKALIUS, bubmoreka [IOK
44
HOMeHKJ/IaTypa https://m.edsoo.ru/ff0d67ca
45 [TosyueHre U XMMHUeCKUe CBOMCTBA bubnuoreka LIOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
46 Kucsnotsr: cocTaB, Kinaccudukariys, bubnuoreka LIOK

HOMeEHK/1aTypa

https://m.edsoo.ru/ff0dfee2
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[TonmyueHne U XUMHUECKHe CBOMCTBA

bubmioTeka LJOK

47
KUCJIOT https://m.edsoo.ru/ff0dfee2
Cosu (cpefHyYe): HOMEeHKJ/IaTypa,
48 CHOCOébII) l'I'qOJI q)eHI/IH XI/IMI/IHZ(IZ)KI/IG Bubmioreka OK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckasi pabota Ne 6. PertieHne
9KCIepUMeHTAa/IbHBIX 3a/ay [10 Teme Bbubmoteka LIOK
49
«OCHOBHBIE K/1aCChl HEOPraHUYeCKUX https://m.edsoo.ru/00ad9b7c
COoeIMHeHUI»
50 I'eneTnyeckas CBA3b MeXKJy Kaccamu bubnuoreka LIOK
HeopraHuYeCcKux coeIMHeHUMN https://m.edsoo.ru/00ad9a50
. bubmoreka IIOK
51 O0o00611IeH1e ¥ CCTeMaTH3alys 3HaHUH https://m.edsoo.ru/00adoch?
KonTpoabHasi padora Ne3 1o Teme
52 "OCHOPBHLIE K]IaECbI HEeOpPraHuYecKux Bnbmaorexa [OK
. P https://m.edsoo.ru/00ad9ela
CcoeIMHeHUU
[TepBble NONBITKU KacCUpUKALUU
53 XI/I]\I;)II/IHECKI/IX 3/1eMEeHTOB l(?[OHHLTII/Ie 0 Bnbmiorexa [JOK
) https://m.edsoo.ru/00ad9ffa
rpyInax CXOAHbIX 3/7IeMEHTOB
[Tepuoanueckuii 3aK0H U
pHoA bubmoreka LIOK
54 [Tepuoarueckast cuicTeMa XUMHAUECKUX
https://m.edsoo.ru/00ada52c
snemenToB /1. 1. MeHnzieneeBa
55 ITepuoppl, rpynmbI, NOATPYIIbI Bnbmiorexa [JOK
PHOADL TPy » TIOATPY https://m.edsoo.ru/00ada52c
56 Crtpoenne atomoB. CoCcTaB aTOMHBIX bubmoreka LIOK
szep. 3orormnsl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX 000/10UeK
P P N bubmoreka LJOK
57 aTOMOB 3/1eMeHTOB llepuoauyeckou
https://m.edsoo.ru/00ada6bc
cucremsl []. 1. MenpeneeBa
58 XapakTepruCcTUKa XMMUYEeCKOT0 bubmiorteka LJOK
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3JIeMeHTa I10 ero MOJIOKEHUIO B
[Tepnoguueckou cucreme 1. 1.
MeHpeneeBa

https://m.edsoo.ru/00ada824

3HaueHue [leprioiuecKOro 3aKOHa Jijist

pa3BUTHS HAYKU U MpakTyku. 1. U. bubmuoreka LIOK
59 . 1
MenpeneeB — yuéHbIH, I1efaror u https://m.edsoo.ru/00adaS6e
rPaKJjaHUH
DJIeKTPOOTPHULIATE/IbBHOCTh aTOMOB bubmoreka LIOK
60 1
XUMUYECKUX 3/IeMeHTOB https://m.edsoo.ru/00adaab8
bubmoTeka LIOK
61 VIoHHas XMMUYeCKaA CBA3D 1 https://m.edsoo.ru/00adac34
KoBaneHTHas nossipHasi Xummuyeckast
62 CBA3b KOBaJIeHTHaE HeroJisipHas 1 Brbmoreka IOK
) P https://m.edsoo.ru/00adaab8
XUMHYeCKast CBSI3b
bubmuoreka IIOK
63 (CTeners OkHCeHHs 1 https://m.edsoo.ru/00adaab9
OKUC/IUTe/TBHO-BOCCTaHOBUTE/IbHbIE bubmoteka LIOK
64 1
peakuuun https://m.edsoo.ru/00adae28
bubmoreka LIOK
65 OxkucuTeny ¥ BOCCTaHOBUTEJIN 1 hitps://m.edsoo.r/00adb076
bubmoreka [IOK
66 IIpomexyrounas arrecrauus 1 https://m.edsoo.ru/00adb076
67 Pe3epeHbIii ypok. O600IIIEHHE U 1 bubmoreka LIOK
CcrCTeMaTH3allysl 3HaHUM https://m.edsoo.ru/00adb486
68 Pe3epeHbiit ypok. Ob60011IeHHE U 1 bubnuoreka IIOK
CcrCTeMaTH3allysl 3HaHUM https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 K/IACC

KosmuecTBO yacoB

J/IeKTPOHHbIE
Ne Jata nudpoBbie
Tema ypoka KonTpo/ibHble | IIpakTHyeckue
n/n Bcero u3ydeHus | oOpa3oBaTe/IbHbIE
paboThI paboThI
pecypchl
[TepyoanuecKkuil 3aKOH.
PHOZ bubmoreka IIOK
1 [Teprogyueckasi cucTeMa XMMHAYeCKUX 1
https://m.edsoo.ru/00adb59e
anemeHToB [I. 1. MeHpeneeBa
3aKOHOMEpPHOCTU B U3MEHEHUUN
2 CBOMCTB XiMI/IT—IECKI/IX 3/1eMEeHTOB 1 Bnbmiorexa [OK
. https://m.edsoo.ru/00adb6b6
TepBbIX TPEX MEePUOOB

3 Bx0/H0I1 KOHTPOJIb 1 1

4 Knaccudukaiysi 1 HoMeHK/1aTypa 1 bubmoreka IIOK
HeopraHuyecKux BellecTB https://m.edsoo.ru/00adb7e2

5 Buypl XMMUUeCKOM CBSI3U Y TUIIbI 1 bubnuoreka LIOK
KPUCTA/NIMYeCKUX PerléToK https://m.edsoo.ru/00adbac6

6 Knaccudukaiys XuMUuecKrux peakiyi 1 bubmoreka LIOK
10 pa3/IMYHBIM [IPHU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUECKON

7 eaxku HOHHI?FI/IG 0 TOMOTeHHBIX U 1 Bnbmiorexa [JOK
PeaKIHH. https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLysax
[ToHsiTME O XMMHUUECKOM PaBHOBECHU.

3 @DaKTOophl, BIUAIOLME Ha CKOPOCTh 1 bubmuoreka IIOK
XUMHUYEeCKOW peaklivy U MoJIoKeHre https://m.edsoo.ru/00adc28c
XMMUUYECKOI0 paBHOBECHUSI

9 OKuC/IUTe/IbHO-BOCCTAaHOBUTE/IbHbIE 1 bubnuoreka LIOK
peaxkLuu https://m.edsoo.ru/00adcade
Teopust 3/1€KTPOUTUUECKOU bubmmoreka LIOK

10 1
mqucconyanyi. CUnbHbBIE U c1a0ble https://m.edsoo.ru/00adcd68
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3JIEKTPOJIUTBI

bubmioreka LJOK

1 VonHbIe ypaBHeHHs peaKijii https://m.edsoo.ru/00add448
XuMuueckre CBOMCTBA KUC/IOT U
12 OCHOBAHWI1 B CBeTe IpeiCcTaB/IeHUuH 00 Bubmiorexa LIOK
MpeA https://m.edsoo.ru/00add5d8
3/1eKTPOJIMTUUYECKOHN AUCCOLIMALIUMI
XUMHUUecKue CBOUCTBA COJIEH B CBeTe
13 [peCTaB/JaeHuli 00 Bubmiorexa LIOK
PEA o https://m.edsoo.ru/00add8b2
3/71eKTPOJIMTUUECKOHN AMCCOLIMALIUMI
14 IMTouatue o ruapoM3e coJjei Bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O600111eHMe U cUCTeMaTH3aLus Bbubmoteka LIOK
3HaHUH https://m.edsoo.ru/00addd12
16 [TpakTrueckast pabota Ne 1. «PereHue bubmioreka LJOK
3KCIepUMeHTa/bHbIX 3a/1au» https://m.edsoo.ru/00addbfa
KourposnHas padora Nel 1o Teme
17 «3]1@151‘ OJ'II/ITI/IHPECKaH Ucconuanus Bubmiorexa LIOK
p A AL, https://m.edsoo.ru/00addecO
XvMHYecKre peakliiyd B pacTBOpax»
OO111as1 XapakKTepuCTHUKA rajoreHoB.
18 XI/I]I;I/I-II/IHQCKI;IE CBI;ﬁCTBa Ha rpuMepe Bubmiorexa LIOK
p p https://m.edsoo.ru/00addfe?
xj0pa
XnopoBoaopo. ConstHast KUCJIOTa,
19 XI/IMIE)I‘JECI'?I/IE Cgof/iCTBa [10JIyUeHue Bubmiorexa LIOK
’ y ’ https://m.edsoo.ru/00ade104
TpUMeHeHue
IMpakTrueckas padbora Ne 2 o Teme
20 «IPIOJI yeHue coleﬂHoﬁ KUCJ/IOTEI Bubmiorexa LIOK
y N . ’ https://m.edsoo.ru/00ade348
M3yueHue eé CBONUCTB»
Brruuciiedus no ypaBHeHUsAM
ypas bubmoteka LIOK
21 XVMUUeCKUX peakLjui, ec/iv OZJUH 13

peareHTOB JlaH B U30bITKe

https://m.edsoo.ru/00ade488
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OO0r11ast xapaKTepUCTHKA 37IeMEHTOB

bubmioTeka LJOK

22
VIA-rpymrsl https://m.edsoo.ru/00ade64a
AnnotponHbie MOAU(HUKAL[MU CEPBI.
23 Haxo ; eHue ce IflL I/Iq)eé c;le I/IHeII)-II/Iﬁ B Bnbmaorexa [OK
A P Lq https://m.edsoo.ru/00ade64a
npupojie. XuMHU4YeCcKre CBOMCTBA Cepbl
CepoBojopofi, CTpoeHUe, (hr3nueckre bubmoreka IIOK
24 o
U XUMHUYeCKue CBOUCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KUC/IOTa,
25 (1)H3H§eCKHE u XI/II\EI/I‘-IECKI/IE CBOMCTBA Bnbmiorexa [OK
’ https://m.edsoo.ru/00adea28
TIpUMeHeHue
XUMuryeckue peakLuy, jexarliue B
OCHOBe TIPOMBIITIJIEHHOTO Criocoba
TI0JIyY€eHHUsI CePHOM KUCIOTBI. bubnuoreka LIOK
26
XUMHUECKOe 3arpsi3HeHHe https://m.edsoo.ru/00adec8a
OKpY>Karollleil cpe/ibl CoeZIMHEHUSIMU
cepsl
97 BoIuricyieHue MaccoBOM /1011 BbIXOZia bubmioteka LJOK
MPOJyKTa peakLiuu https://m.edsoo.ru/00adec8a
OO0111as1 XxapaKTepUCTHUKA 3/IEMEHTOB
78 VA-rpymmbl. A30T, pacripoCTpaHeHue bubmoreka LIOK
B IIpUpo/e, pusnyeckre U1 XUMUUYeCKue https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHUak, ero ¢u3nueckre u
29 XUMHYeCcKHe CBOMCTBa, MOTyueHre 1 Bnbmiorexa [JOK
’ y https://m.edsoo.ru/00adf004
TpUMeHeHue
30 IToyropoBoM KOHTPOJIb
[TpakTryeckast pabora Ne 3 1o Teme
P p bubmoreka IIOK
31 «ITonnyueHve ammuaka, u3yueHue ero

CBOICTB»

https://m.edsoo.ru/00adf180
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A30THast KAC/OTa, eé pusnueckue U

bubmioTeka LJOK

32 o
XUMHUYeCKHre CBOUCTBA https://m.edsoo.ru/00adf306
Vcrionb30BaHWe HATPATOB U COJieH
aMMOHHUSI B KaueCTBe MUHEPaJ/IbHbIX
33 oOpeHuil. XuMHUeCKoe 3211“ sI3HeHUe Brbmorea LOK
YA00P . P https://m.edsoo.ru/00adf518
OKpY’Karolllel cpeibl COeJUHEHUSIMU
asora
®docpop. Okeug dpochopa (V) u
34 (l)oc:ii))o pHaH KI/ICAJI((i))Ta (bdngm(qe)cxue U Bnbmiorexa [OK
P . https://m.edsoo.ru/00adf68a
XUMHYEeCKHe CBOWCTBA, MOyueHre
Wcrnionb3oBanue (ochaToB B KauecTBe
MUHepaJIbHBIX YA00peHUH. bubmoreka [IOK
35 o
3arpsi3HeHUe NPUPOJHOM CpeJbl https://m.edsoo.ru/00adfc20
docdatamu
Yriepoa, paclipoCcTpaHeHUE B
36 rpy E ’g (l;mnlzlecg/le 1 XMMUYeCKHe Bnbmiorexa [JOK
P P A https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupsl yraeposa, ux pusuueckue u
37 XUMHYECKHe CBOKCTBaA. bubmioreka LIOK
JKonoruueckuie rpooIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHbIe C OKcuzoM yriepoja (IV)
38 YrosbHas KUCI0Ta U €8 CoMu Brbmoreka LIOK
https://m.edsoo.ru/00ae006c
[TpakTryeckast pabora Ne 4 1o Teme
"[losiyyeHue yryieKucsoro rasa. bubmoreka LIOK
39
KauecTBeHHast peakiiysi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HOH"
[TepBoHauasibHbIE TIOHSATHUS 00
p bubmioreka LJOK
40 OpraHMuYeCcKuX BelllecTBax Kak O

COeJUHEHUAX yTjiepoda

https://m.edsoo.ru/00ae054e
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bubmoreka IIOK

41 KpemHui1 1 ero coeiiHeHUs
p A https://m.edsoo.ru/00ae080a
[MpakTrueckast pabota Ne 5. Perienue

4 3KCIIepUMeHTa/IbHbIX 3a/jau 110 Teme bubnuoreka LIOK
«Bakueiinme HeMeTaIbl U X https://m.edsoo.ru/00aeQbf2
COeIMHEeHUSI»

KonTposnbHasa padora Ne2 110 Teme
43 ((Ba)KI[-)IeﬁMHe HIe)MeTaJIJIBI U UX BErbmiorexa LIOK
https://m.edsoo.ru/00ae0e18
COeIUHeHUS»
OO0111as1 XapaKTePUCTUKA XUMHUUECKHX
9JIEMEHTOB — MeTaJlJIOB.

44 Mertannuueckas CBsi3b U Bbubmoteka LIOK
MeTa/uInuecKas KpUctauimyecKas https://m.edsoo.ru/00ae103e
peméTka. @usrueckre CBOKWCTBA
MeTaJlJIOB
XuMuueckue CBOMCTBA METa/I/IOB.

45 DIeKTPOXUMUUECKUH ps Bubmiorexa LIOK

P o Az https://m.edsoo.ru/00ae1156
HarnpsyKeHWH MeTaslyioB
OO61ue criocobbI TTOTyUeHUsT
MeTa/ioB. CriaBbl. BeranciieHus o

46 aBHEHUAM XUMUUYECKUX PeakIii Bubmiorexa LIOK
P bearmi, https://m.eds0o.ru/00ae1156
eC/IM OIUH U3 peareHTOB COZlePKUT
TprUMecHu

47 ITousTe o KOppo3UU MeTaslJIoB Bubmiorexa LIOK

PP https://m.edsoo.ru/00ael278
bubmoreka IIOK

48 e/I0YHbIe MeTaJlIbI
1 https://m.edsoo.ru/00ael14b2

49 OKcHbl M TUAPOKCU/bBI HATPUS U bubmoreka LIOK
Ka/Ius https://m.edsoo.ru/00ael4b2

50 [TIle/rouHO3eMe IbHbIe MeTa/UIbl — Bbubmoteka LIOK

KanblAW U MarHUi

https://m.edsoo.ru/00ael5e8
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bubmoreka IIOK

51 Baxuelive coefiuHe a
FKHEHIIH AHEHI KATIBIHA https://m.edsoo.ru/00ael5e8
59 O06o011IeHMEe U CUCTeMAaTH3alUs
3HaHUM
JKécTKoCTh BOJBI M CIIOCOOBI eé bubmoreka IIOK
53
yCTpaHeHus https://m.edsoo.ru/00ae1886
[MpakTryeckast pabora Ne 6 1o Teme
54 "}iéCTKOCTb BOpr U MeTO/bl eé Brbmoreka LOK
N A A https://m.edsoo.ru/00aelae8
yCTpaHeHUst
. bubmuoreka IIOK
25 ATOMHUHHH https://m.edsoo.ru/00aelc64
AmMpoTepHbIe CBOMCTBa OKCH/A U Bbubmoteka LIOK
56
TUAPOKCHA https://m.edsoo.ru/00aelc64
bubmoreka LIOK
>7 /Keneso https://m.edsoo.ru/00ae1d86
58 OKcypl, THAPOKCUBI U COJIU XKeje3a bubmoreka LJOK
(IT) u >xene3a (III) https://m.edsoo.ru/00ae35e6
59 O06o0111eHMEe ¥ CUCTeMAaTH3aLUs
3HaHWUM
[TpakTrueckasi pabota Ne 7. Perienne
60 9KCIIepUMEeHTAa/IbHBIX 3a/ia4 [10 TeMe bubmoreka IIOK
«BakHelme MeTasuibl U UX https://m.edsoo.ru/00ae3de8
CcoeIMHeHUS»
Bbruncienust no ypaBHeHUsIM
XUMHUUECKUX peakLUii, ec/ii O/IUH U3
peareHTOB /laH B U30bITKe UK Bbubmoteka LIOK
61
COZlepKUT TIpUMecH. BrrumciieHus https://m.edsoo.ru/00ae1750
MacCOBOM /10711 BbIXOZAa MPOAYKTa
peakLuu
62 O06o006111eHre ¥ CCTeMaTH3aLs
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3HaHUN

KonTposbHas pabora Ne3 o Teme

63 «BaxkHel1mme MeTaIbl U UX 1
COeIMHeHUs»
64 BerrjectBa 1 MaTepuanel B 1 bubnuoreka IIOK
TIOBCeIHEBHOM »KU3HU UeioBeKa https://m.edsoo.ru/00ae3f50
65 ITIpomexyTouHas aTrTecTanus 1
66 XI/IMI/II—IECKOEUBHFPHBHEHI/IE 1 bubnuoreka LIOK
OKpy’Karolllen cpefbl https://m.edsoo.ru/00ae4270
67 Posb XxvMuu B pelieHuu 1 bubmoteka LIOK
9KOJIOTHUECKUX TIPO0/IeM https://m.edso0.ru/00ae4270
68 Pe3epBHBIN YPOK. O606i_ueHI/1e U 1 bubmoreka IIOK
cucreMaTH3aLusa 3HaHUN https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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IMPOBEPSAEMBIE TPEEOBAHNSA K PE3Y/IbTATAM OCBOEHUSI OCHOBHO
OBPA30BATEJ/IbHOU ITPOI' PAMMBEI

8 KIIACC

Kopg
NpoBepseMoro
pe3y/jbTara

IIpoBepsiemble MpegMeTHbIE Pe3y/IbTaThl 0CBOCHHs 0CHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOT'O 00II[ero
o0Opa3zoBaHusi

1

ITo Teme: «ITepBoHavasibHbIE XUMUYECKHE TTOHATUS»

1.1

PacKpbIBaTh CMBIC/I OCHOBHBIX XHMHUECKUX TIOHSITHUH: aToM,
MoJIeKyJla, XUMUUECKHI 3/1eMeHT, TPOCTOe BeIecTBO, CJ0XKHOe
Bell[eCTBO, CMeCh (OJHOpPOAHAasi U HeOJHOPOHasi), BaJIeHTHOCT,
OTHOCHTe/IbHAasi aTOMHasi M MOJIeKYJ/sipHasi Macca, KOJIM4YecTBO
BeIlleCcTBa, MOJIb, MOJISIPHasi Macca, MacCoBasi ZIO/si XMMUYEeCKOTO
3/IeMeHTa B COeZIMHEHUH, MOJISIPHBIN 00bEM, XUMHUECKasi peakIius,
KiaccuduKalys —peakiuii: peaklUU COeIMHEHHs, peakluu
pa3/ioXKeHUs], peakLUH 3aMelleHWs, peakiun oOMeHa, 3K30- U
SH/I0TEPMUYECKHEe peaKluu, TeryioBoi 3¢ deKT peakijuu, pacTBOp,

MaccoBasi /107151 BellleCcTBa (TIPOLIeHTHasi KOHL[eHTpallysi) B pacTBOpe

1.2

NJIJIFOCTPUPOBAThL B3dUMOCBA3b OCHOBHBIX XUMWUYECKUX TIOHATHUU U
NMpUMEHATb 3TU TIOHATHUA TIpU OIIMCAHMW BeeCTB MU UX

TripeBpaLeHuH

1.3

HCIO0J/Ib30BdATh XUMHWUYECKYHO CUMBOJIUMKY AJi1 COCTaBJ/IEHUA Cl)OpMYJ'I

Bell[eCTB U yPaBHEHUM XUMUYECKUX peaklui

1.4

PaCKpbIBaTb CMBIC/I 3dKOHOB COXpPAdHEHHsA MdACChl BeIeCTB,
IMOCTOAHCTBA COCTaBd, dATOMHO-MOJIEKY/IADHOI'O0 YUeHHs, 3aKOHa

ABorazpo

1.5

oripefie/idTb Ba/IGHTHOCTbL dTOMOB 3JIEMEHTOB B 6I/IHaprIX

COeZIMHEeHUSIX

1.6

K/lacCUPULMPOBaTh XUMUYeCKHe peakiuu (M0 YKMCIy M COCTaBy

Y4YacCTBYIOLMX B peakL{iH BeleCTB, 10 TelJI0BOMY 3(PQeKTy)

1.7

BBIUUC/IATE OTHOCUTE/IBHYIO MOJIEKYJ/IADHYIO U MOJIAPHYHO MACCHhI

BeIl|eCTB

1.8

BBIUKC/ISITh MaCCOBYIO ZIOJIF0 XUMUUYECKOTO 3/IeMeHTa TI0 opmyJie

CoeHEeHUs,

1.9

BBIUUC/IATE MAaCCOBYHO JOJIIO BEIIECTBA B PaCTBOpeE

1.10

MMPUMEHATD €CTeCTBEHHOHAYyUHbIE MEeTObI ITIO3HAHUA -

HaOmogeHre,  W3MepeHHe,  MOJe/JMpOBaHWe,  SKCIIePUMEHT

U4




(peasibHBIM U MBIC/IEHHBIN)

ITo Teme: «BakHelmme npeacTaBUTe/In HeopraHn4eCkKux

BelecTB»

2.1

PAaCKPbIBATL CMbIC/T OCHOBHBIX XHWMHWUYECKHX TTOHSITHM: OKCH[,

KHCJ/1I0Td, OCHOBAHHKeE, COJIb

2.2

OTIpeZie/ISITh TIPUHA/JIEXKHOCTh BeIeCTB K OIpeZe/IéHHOMY K/IacCy

coeZiiHeHUH 110 opMyiam

2.3

K/IaCcCU(ULIMPOBAaTh HeOpraHUuecKre BellecTBa

2.4

XapaKTepr30BaTh (OMMChIBaTh) OOIIMe XUMHUYecKre CBOMCTBA
BeIleCTB  pa3/IMyYHbIX  KJ/IacCOB,  TIOATBEP)KZAas  OIHCAHHe
npUMepaMy  MOJIEKYJIIPHBIX ~ YPaBHEHWM  COOTBETCTBYIOIIMX

XUMHYECKUX pPeakLun

2.5

MIPOrHO3UPOBaTh CBOMCTBA BeIeCTB B 3aBUCUMOCTHM OT MX
KaueCTBEHHOT'O COCTaBa, BO3MOKHOCTU TPOTEKAHUS XUMUYEeCKUX

NpeBpall{eHU B Pa3/IMUHBIX YCI0BUSIX

2.6

C/leIoBaTh TIpaBW/IaM TI0JIb30BAHUSI XMMHUUECKOH TIOCYZOH W
nabopaTopHbIM 000py/J0BaHKEM, a TaKXKe TIpaBUIaM OOpalleHust C
BeII[eCTBAMU B COOTBETCTBUM C WHCTPYKLUSMU TI0 BBITIOTHEHUIO
71ab0paTOPHBIX XUMHUECKHUX OIBITOB T10 TIOTyUYeHHIO ¥ COOMPAHHI0
ra3o00pa3HbIX BelecTB (BOZOPOa U KUC/IOPOAA), TPUrOTOBIEHHUIO
PacTBOPOB C OMpeJe/éHHOW MacCOBOM [ojieli PacTBOPEHHOTO
BeIIleCTBa, MJIAHUPOBATh Y MIPOBOJUTH XUMUUECKHE SKCITePUMEHThI
10 pacIio3HaBaHWIO PAaCTBOPOB IL€JIOUe M KUCJIOT C TOMOIIbIO

VMH/JWKATOPOB (/1akMycC, (heHOdTaIenH, METUIOPaHX U JIpyTHre)

2.7

MpOBOJUTDb paC‘—IéTBI 10 YPaBHEHUIO XUMHUECKOU peakun

ITo Teme: «Ilepuopguueckuit 3akoH u Ilepyuosnueckass cucrema
xumMuueckux sneMmeHToB [I. V1. MenpeneeBa. CTpoeHue aTOMOB.
XuMmuyeckas CBSI3b. OKHCUTeTbHO-BOCCTaHOBUTE/IbHBIE

peakuumn»

3.1

PaCKpbIBaTh CMBIC/I OCHOBHBIX XUMUYECKHX TTOHSATHH: PO aToMa,
3JIEKTPOHHBIN CJ/IOM aToMa, aToMHasi opOuTanb, pafuyC aToMa,
XUMHUYeCKasi CBSI3b, TIOJISIPHAsi U HeMoJisipHasi KOBaJIeHTHasl CBSI3b,
3/1eKTPOOTPULIATe/IbHOCTb, HMOHHAs CBsi3b, MOH, KaTWOH, AaHMOH,

CTerieHb OKHC/IEHUA

3.2

KJ'IaCCI/I(l)I/IL[I/IPOBaTb XUMHUeCKHre 3/71eMeHTbI

3.3

OTKMChIBaTh u XapaKTepr30BaTh TabMMYHY0 ¢bopmy




[Teprosyyeckoil CUCTeMbl XMMHUYECKHX 3/1eMEHTOB: pas/nyaTh
MOHATUSL «TJIaBHasg TmoArpymma (Arpymma)» U «mobouHast

noarpyta (brpymma)», «Manbie» ¥ «OO0JIbIIe» TePUO/IbI

3.4

packpeiBaTh cMbica Ilepuoauueckoro 3akoHa [I.M. MeHpeneesa:
JIeMOHCTPUPOBaTh TOHMMaHUe T[epUOJUYeCcKOd 3aBUCHMOCTU
CBOMCTB XMMHUUECKMX 3JIEMEHTOB OT MX TIOJIOXKEHUsI B

[Teproguueckoyi cucreme

3.5

COOTHOCHUTb 0003HaueHWs, KOTOpble WMEHTCSI B Tabiuile
«[leppognueckass  cucrteMa XUMHYeCKUx sjeMeHTOB 1.
MeH/ie/1eeBa» C YUCTOBBIMUA XapaKTePUCTUKAaMH CTPOEHHUSI aTOMOB
XUMUUYECKUX 3JIEMEHTOB (COCTaB M 3apsifi sifipa, oOlee 4KC/IO0

3/IEKTPOHOB U pacripe/ie/ieHHe UX T0 3JIEKTPOHHBIM CJI0SIM)

3.6

oripefe/iATb CTelneHb OKWC/IeHHdA 3JIEMEHTOB B 6HHapHLIX

CcOoeZIMHEeHUSIX

3.7

orpefiesisiTb BUJ XMMUUECKOW CBsi3W (KOBa/ieHTHasi U WOHHas) B

HeOpraHn4eCKux Coe JUHEHUAX

9 KVIACC

Kop
npoBepseMoro
pe3y/bTara

ITIpoBepsiemMble NpeMeTHBIE Pe3y/IbTaThbl 0CBOEHHS OCHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbl 0CHOBHOTO 0011[ero
obpa3oBaHus

1

ITo Teme: «BelecTBO U XMUMHUYECKasi peakLvs»

1.1

PaCKpbIBaTh CMBIC/I OCHOBHBIX XHMHWUECKUX TIOHSTHH: pacTBOp,
3JIEKTPOJIUTHI, HeJIeKTPOIUTHI, 3/1eKTPOTUTHYeCKast JUCCOLUarys,
peakIvu HOHHOTO 0OMeHa, KaTaju3aTop, XMMUYeCKOe paBHOBeCHe,
obpaTtumbie U HeoOpaTuMbIe peakiuy,
OKHC/TUTEeTbHOBOCCTaHOBUTE/TbHbIE peaKiuy, OKHUC/TUTEJTb,
BOCCTAQHOBUTE/b, OKHCIE€HHe U BOCCTAHOBJ/IEHHe, aI0TpOMHs,
am(oTepHOCTb, XUMUYeCKasi CBsi3b (KOBaJieHTHas, WOHHas,
MeTa/UIiuecKasi), KpUCTaldueckasi PeIléTKa, CIUlaBbl, CKOPOCTb

XUMHUECKOM peaKuuu

1.2

WJIJTFOCTPUPOBATHL B3dUMOCBA3b OCHOBHBIX XUMWUYECKUX TIOHATHUU U
NMpUMEHATb 3TU T[IOHATHUA TIpU OIIMCAHMM BeleCTB MU UX

ripeBpallieHui

1.3

COCTaBJIATb YDABHEHUA BHEKTPOJII/ITI/I‘IQCKOI‘/JI Aruccourann KMCJIOT,

11eJioueld U CoJjiel, TIOJIHble U COKpallléHHble ypaBHEHUs peakLUi
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WOHHOTr0 0OMeHa

1.4

pPacKpbIBaTh  CYIHOCTb  OKHUC/IUTEIbHO-BOCCTAHOBUTETBbHBIX
peakLyii MOoCpe/ICTBOM COCTaBJIeHUsI 3/IeKTPOHHOTO OanaHca 3THX

peakiui

1.5

MpOBOJUTH paC‘—IéTBI 10 YPaBHEHHWIO XUMHUECKOU peakun

[To temam: «Hemertamibl U UX coefuHeHUs» U «MeTa/uibl U UX

COeIMHEHU S

2.1

XapakTepr3oBaTh  (OMUChIBaTh) 00IMe W crenydUyecKue
XUMUYECKHe CBOWCTBA TIPOCTBIX U CJAOXHBIX  BEIeCTB,
MO/ITBEP>K/jasi OMUCAaHWe TMpUMepaMU MOJIEeKYJISPHBIX M MOHHBIX

ypaBHEHI/Iﬁ COOTBETCTBYHOLINX XUMHUUECKUX peaKL[I/Iﬁ

2.2

COCTaB/ISATh ypaBHEeHUS peakLui, MO/ TBEPXKIa0LNX
CyLL|leCTBOBaHMe TeHeTHUUeCKOM CBS3M MeX[y BellleCTBaMU

Pa3/IMYHBIX KJ/IaCCOB

2.3

IMPOTHO3HUPOBATH CBOICTBa BeleCcTB B 3dBHCHMMOCTHM OT HX
CTpO€HHA, BO3MO>XHOCTHU TIPOTE€KAHUSA XUMUUECKHUX Hp@BpElH.[EHI/Iﬁ

B PA3/IMUHLIX YC/IOBUAX
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C/lejoBaTh TIpaBU/aM TI0/Ib30BaHUSI XUMHYECKOH TMOCyJod u
nabopaTopHbIM 000pY/I0BaHKEM, a TaKXKe TIpaBUIaM OOpalleHust C
BeIl[eCTBaMH B COOTBETCTBUM C WHCTPYKLUSIMU TIO BBITIOJTHEHHIO
71ab0paTOPHBIX XUMHUECKHUX OTBITOB TI0 TIOTYUYeHHIO0 U COOMPAHUT0

Fa3006p83HbIX BelleCTB (aMMI/IaKa " yIJIeEKUCJIOr 0o ra3a)

2.5

TIPOBO/IUTL peaKlUW, TMOATBep)KAalolle KaueCTBeHHBIM COCTaB
Pa3/IMUHBIX BeILeCTB: pPacCrio3HaBaTh OIBITHBIM MyTEM XJIOPUJ-,
Opomuz, womuz, KapboHar, docdar, cuiukat, cyaboar,
TM/IPOKCU/IMOHBI, KATUOHBI AMMOHWUSI, NOHBI U3YUeHHBIX METaJI/IOB,

MIPUCYTCTBYIOLLIME B BOAHBIX PACTBOPaX HEOPraHUUeCKUX BeIlleCTB

ITo Teme: «XuMUS ¥ OKpysKarolllas cpesa»

3.1

pacKpbIBaTb CMBIC OCHOBHBIX XUMHMUeCcKHX moHsatuu: [IJK

BeleCTBa; KOPppPO3usd METAJI/IOB

3.2

MIPUMEHSTh OCHOBHBIE OIEPALiH MBICJUTEIBHOMN esITe/IbHOCTH —
aHa/M3 W CHUHTe3, CpaBHeHHe, 0000IIeHWe, CHUCTeMaTH3aluio,
BbISIB/IEHWE TIPUUMHHO-C/Ie[ICTBEHHBIX CBSI3eM — 11 WU3YyYeHUst
CBOWCTB BEI|eCTB U XMMWUECKUX peakI[Ui; eCTeCTBeHHOHAYUHbIe
METOZbl TI03HAHUsI — HaOJIIoZIeHe, U3MepeHHe, MOJIeTUPOBaHMUE,

9KCIepUMEHT (peasibHbIM U MbIC/IEHHbIN)




ITPOBEPAEMBIE 3JIEMEHTBI COJEPKAHUA

8 KVIACC

Kop

IIpoBepsieMblii 371eMeHT CO/lep)KaHUsA

1

HEPBOHa‘-IaJII:HbIe XHUMHUYeCKHe ITOHATUA

1.1

[Ipegmer xvmuu. Posib XUMHY B )KU3HU YesioBeKa. XUMHUS B CUCTeMe Hayk.
Tena u BemjectBa. ®uU3nMueckre CBOKWCTBA BeleCTB. ArperaTHOe COCTOsIHHe

BeIIeCTB

1.2

Ilonsitue o MeTO/[aX IIO3HdHHMA B XHMHH. Yuctble BelecTea U CMeCH.

CriocoObI pa3zenieHust cMeceid

1.3

ATOMBI M MOMeKyJbl. XuUMUYeckue 31eMeHTbl. CHMBOJIBI XUMHUECKHUX
sneMeHTOB. [IpocTble ¥ C/IOKHBIE BelleCcTBa. ATOMHO-MOJIEKYISPHOE

yueHue

1.4

XyuMHuueckas cbopMyna. BaneHTHOCTP aTOMOB XWUMMUYECKHUX 3JIEMEHTOB.
3aKOH IIOCTOSIHCTBA COCTaBa BeleCTB. OTHocuTenbHas aTOMHAs Macca.
OTtHocuTenbHas MOJIEKYJIApHasA MaccCd. MaccoBas A0/d  XHUMHUYeCKOro

3J/IeMeHTa B COe JMHEHHUH

1.5

KonuuectBo BeljectBa. Mosib. MonsipHast macca. B3avMOCBs3b KOJIMUECTBa,
Macchl ¥ YMC/la CTPYKTYPHBIX eJuHML] BelllecTBa. Pacuétel mo dopmynam

XUMHNYeCKHUX COE,E[I/IHEHI/Iﬁ

1.6

dusnueckue U XUMUUeCKue siBjieHus1. XUMHUJecKast peakijysi U eé Mpu3Haku.
3aKOH COXpaHeHWs] MacChl  BeIleCTB. XUMHUeCKHe  ypaBHEHWs.
Knaccudukaiyss XuMUUYeCKUX  peakiuii  (coefjuHeHUs, pa3/ioXKeHus,

3aMelreHus1, 0OMeHa)

1.7

XVMUUECKUM SKCIIePUMEHT: 3HAaKOMCTBO C XUMHUEeCKOW ToCyJou, C
nmpaBwiaMyd paboTbl B Jlabopatopyu¥ W TpUéMaMd  OOpalljeHusi C
nabopaTopHbIM 000py/OBaHMEM, W3y4YeHHe U OIHCaHhe (U3NIeCKUX
CBOMCTB 00pa3rjoB HeOpraHWYeCKWX BeIecTB, HaO/moJeHne (GU3NUeCKUX
(nmyaBeHWe BOCKa, TasHUe JbJla, pacTUpaHue caxapa B CTYIIKe, KUTIeHUe U
KOHZIeHCallvsl BOZbl) M XUMHUUeCKuX (TopeHUe CBeuu, MpOKaMBaHUe MeTHOU
TIPOBOJIOKU, B3aUMOZIEMCTBUE Mejla C KUCJIOTOM) siBJIeHWi, Hab/o/jeHue U
onucaHVe TIPU3HAKOB TMPOTeKaHWs XHMMHUYECKUX peakUuud (pasnokeHue
caxapa, B3aUMO/IeliCTBYe CepHOM KHUCJIOThI C XJIOPUIOM Oapwusi, pa3/ioyKeHue
rugpokcyga wmeau(ll) npu HarpeBaHuWM, B3aMMOJENCTBHE JKeje3a C
pactBopom cosu menu(Il), m3yueHue criocoboB paszeneHusi cmecedd (c
MOMOIIIbI0 ~ MarHuTa, (UIbTPOBaHWe, BbIMIApHMBaHWE,  JUCTULISLMS,

xpomarorpadusi), IpoBe/IeHHe OUUCTKHM TIOBAPEHHOM CO/H, HaOJIo/ieHre U
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ofucaHve pe3yJbTaTOB I[IPOBe/IeHHsl OMbiTa, WIIHOCTPUPYIOLIEro 3aKOH

COXpaHeHUs1 MacChl, CO3IaHUe MOJesiel MOJIeKYJI (1LIapOCTeP)KHEBbIX)

BaskHeli1ve ripeicTaBUTeN HEOPraHUUECKUX BeIlleCTB

2.1

Bosayx — cMech raszoB. CocTaB Bo3zayxa. Kucinopos — sneMeHT U IpOCToe
BelllecTBO. HaxoxieHre Kuciopo/a B npupoje, pusndeckrie U XUMUYeCKre
cBoicTBa (peakuuu ropenusi). Okcuael. [lpumeHenue kucinopoga. Crioco0bl
TIOJTyueHUs1 KUCI0poZa B jlabopaTopuu M TIPOMBIIIIEHHOCTU. KpyroBopot

Kucopoa B npupoge. O30H — aoTporHas MoArudUKaLus KUciopoa

2.2

TerioBo 3((eKT XMMHUeCKOM peakLUMd, TEPMOXHMHUYECKHEe YpaBHEHMS,
5K30- U 3HZ0TepMHUYeCcKre peakliid. TOIUIMBO: Yyrojb U MeTaH. 3arpsis3HeHue

BO3/lyXa, yCUJIeHHe NMapHUKOBOro 3¢ deKTa, pa3pyllieHre 030HOBOTO CJI0sT

2.3

BO,E[OPO,E[ — 3JIEMEHT U IIPOCTO€ BELIECTBO. HaXO)KAEHI/Ie BOAOpPOJa B ripyupoze,
(bI/I3I/I‘-IeCKI/Ie N XUMHUeCKHe CBOﬁCTBa, MMpruMeHeHue, CIIO0COOBI MnosTy4yeHus.

Kucnots! u comu
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MonsipHbiii 00bEM Tra30B. PacuéThbl M0 XUMUUECKUM YPaBHEHUSIM

2.5

dusnueckre CBOMCTBA BOAbl. Boja Kak pacTtBopuTenb. PacTBODBL
HacellieHHble ¥ HeHacChIl[eHHble pacTBOpPbL. PacTBOPUMOCTH BelecTB B
BoZle. MaccoBas [10/1s1 BelljeCTBa B pacTBOpe. XMMUYeCKHe CBOMCTBA BO/BI.
OcHoBanust. Posib pacTBOpOB B MpUpO/e U B XKU3HU 4YesioBeKa. KpyroBopot
BOJbl B TIpUpOZie. 3arpsisHeHWe NPUPOAHBIX BoZA. OXpaHa M OUYMCTKA

TIPUPO/IHBIX BOJ

2.6

Knaccudukanys HeopraHmueckux coeivHeHuit. Okcubl. Knaccudukaiys
OKCHUJOB: coseobpa3yroiue (OCHOBHbIe, KHUCJIOTHBbIe, amdoTepHble) U
Hecomneobpa3yroiue. HomeHkiaTypa oKcuioB. du3nueckie U XUMUUYECKHe

CBOMCTBa OKCH/OB. [TosyueHre OKCUI0OB

2.7

OcHoBanud. Knaccudukanmss OCHOBaHWM: WIENIOUM U HepacTBOPHMBIE
ocHoBaHMsl. HomeHknatypa ocHoBaHui. ®DusnyeckMe W XUMHYeCKHe

CBOICTBa OCHOBaHUM. [TosyueHre 0CHOBaHU

2.8

Kucnotsl. Knaccudukanysa kucior. Homenknarypa Kucior. @usnyeckue U
XHMHYECKWe CBOMCTBA KUCIOT. Psi aktuBHOCTH MeTasioB H.H. BekeToga.

ITonyueHue KUC/IOT

2.9

Comu. HomeHksatypa coseil. du3ndeckre U XUMHUYECKUe CBOMCTBA COJIEH.

[Tonyuenue cosei

2.10

I'eneTnueckasi CBs3b MEXAYy KIdCCAMU HEOPTraHUYeCKUX COE'Z[I/IHEHI/II\/JI

2.11

XUMHUUECKUI SKCIIeDUMEHT: KaueCTBEHHOe OIlpefie/ieHHe COJleprKaHUs

KHCJIOPOZiA B BO3ZAyXe, Moy4yeHre, cobupaHye, pacrio3HaBaHUe U U3y4yeHue
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CBOMCTB KUCIOPOZA, Hab/toileHre B3aMMO/EHCTBHS BeIlleCTB C KMC/IOPOJOM
W YCAOBUSI BO3HUKHOBEHMsSI W TIpekpalljeHusi ropeHusi (moxkapa),
03HaKOMJIeHHe C 00pa3llaMy OKCHZIOB M OTKMCaHWe WX CBOWCTB, MMOJTyueHHe,
cobvpaHue, pacrio3HaBaHWe W M3y4yeHHe CBOMCTB BOJ0poZa (TopeHue),
B3auMozecTBre Bojopoza ¢ okcuaoM meau(Il) (Bo3MoXKHO UCTo/Ib30BaHUe
BU/leoMaTepuasoB), HabojeHre 00pa3lioB BelleCTB KOJIMUeCTBOM 1 MOJb,
ucciefioBaHe 0COOEHHOCTeM pAacTBOPEHHs] BeIeCTB C  Pa3/IMyHOU
PacTBOPUMOCTBIO, TPUIOTOBJIEHHE PAacTBOPOB C ONpeJie/IEHHOM MacCOBOU
JloJieli pacTBOPEHHOTO BelllecTBa, B3aMMO/ENCTBHE BOJbl C MeTaljaMu
(HaTpueM U KasnblyeM) (BO3MOXKHO MCIO/b30BaHUe BH/eOMaTepUasioB),
oripejie/ieHMe pacTBOPOB KHC/IOT U IIjeJioueil C TOMOILbI0 WH/AWKAaTOPOB,
uccienoBaHre 00pasl[0B HEOPraHWYeCKHWX BeIIeCTB Pa3/IMUHBbIX KJ/IacCOB,
HaOJ/IoleHe WM3MEHEeHHMsI OKpaCKd WHIMKATOPOB B pPacTBOpaxX KHUC/IOT M
1iesiouel, u3yueHue B3aumozeicTBus okcuzaa meau(1l) c pactBopom cepHoi
KUCJIOTBI, KUCJIOT C MeTasjlaMd, peakLWid HeWTpaau3aluy, MOoay4YyeHue
HEPAaCTBOPUMBIX OCHOBaHWM, BbITeCHEHME OJHOrO MeTaana JPYTUM U3
pacTBopa COJ/H, pellieHre SKCrepuMeHTalbHbIX 3a/lau Mo TeMe «BakHeliime

KJ/IaCCbI HEOPraHNYeCKUX COE,E[I/IHEHI/II\/’I»

[Teprosuueckuii 3akoH U Ilepruoguueckas cucteMa XMMAYeCKUX 3/1eMEHTOB
O.1. Menpeneea. CTpoeHue aTOMOB. XuMuyeckast CBsi3b. OKUC/IUTE/IBHO-

BOCCTaHOBHUTE/IbHbIE DeaKLIUH

3.1

[TepBble MOMNBITKKA K/IaCCU(PUKALIMM XUMUUYECKUX 371eMeHTOB. [loHATHe o
IpyImnax CXO/HBIX 3/1eMeHTOB (1LjeJIOUHble U 11jeJIOYHO3eMeNbHble MeTasllbl,
rajioreHbl, UHepTHbIe Ta3bl). DJIeMeHThl, KOTOpble 00pa3yroT amdoTepHbIe

OKCHUIBI U TUAPOKCHAbI

3.2

[Teprosuyeckuii 3akoH. Ilepuoguueckas cucteMa XMMAYECKUX 3/1€MEHTOB
O.WN. MenpeneeBa. KopoTkomneprogHasi U JJIMHHONEpUOJHas (DOPMBEI
[Tepyoanueckord cucTeMbl XuUMHYeCKUX 3yeMeHTOB [I.VMI. MeHpeneeBa.
[Teprogp! u rpynnel. Pr3nuecKUid CMBICI MOPSLKOBOTO HOMepa, HOMEpOB

rnepruoga v rpyIirbl 3/1IEMEHTA

3.3

Ctpoenue aroMmoB. CocTaB aTOMHBIX sfep. HM30Tombl. O/IeKTPOHBL.
CTpoeHue 3eKTPOHHBIX 000/I0UeK aTOMOB TiepBbIX 20 XUMHUECKUX
snemeHTOB [lepuoguueckoii cuctemsl [I.V. MeHzeneeBa. XapakTepucTHUKa
XMMHMUYECKOr0 3JIeMeHTa M0 ero nojoxeHuto B Ilepuopnueckoil cucreme

L.M. MenpeneeBa

3.4

3&KOHOMepHOCTI/I HU3MEHEHUA paJinyCa dTOMOB XWUMHWYECKUX 3SJ/IEMEHTOB,
METa/I/TMUeCKUX W HeMeTa//IMueCKUX CBOMCTB IO rpymnmnamM M repuojam.

3HaueHuve Ilepuoguueckoro 3akoHa U [leproguyeckoil  CUCTeMbI
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XMMHUYeCKUX 3JIeMEHTOB [/ pa3BUTHS HayKU U NpakTuKU. [I.V11. MeHzenees

— YU€HbIN U TPaXKJAaHUH

3.5

Xumuyeckasi cBsisb. KoBasieHTHasi (TO/iipHasi W HeMoOJIsSIpHasi) CBS3b.

SJ'IGKTPOOTPI/I]_[&ITEIII:HOCTB XUMHUECKUX 3/1eMeHTOB. IoHHasl CBSI3b

3.6

CreneHb OKHCJ/IeHUA. OKuC/IUTe/TbHOBOCCTaHOBUTE/IbHEIE peaKLuu.

HPOLIECCBI OKMCJ/IeHMs1 U BOCCTaHOB/IeHHsI. OKMC/IUTEM U BOCCTAHOBUTEIHN

3.7

XWMUYeCKU 3KCIIePUMEHT: H3yueHWe 00pa3lioB Bel[eCTB MeTa/UIOB U
HEMeTaJl/IOB, B3aMMO/IeMCTBYEe TMAPOKCH/A [IUHKA C pacTBOpaMM KUC/IOT U
jejioueld,  TpOBe/leHHWe  OMNbITOB,  WIIIOCTPUPYIOLUMX  IPUMEpHI
OKHC/IUTe/IbHO-BOCCTAHOBUTE/IBHBIX ~ peakLui (ropenue, peakLyu

pa3/IoyKeHUsl, COeJUHEeHMs1)

9 KVITIACC

Kop

HpOBEpﬂEMbIﬁ 3JIEMEHT COJi€P)KaHUsA

BeruecTtBo u xumnueckasi peakuus. [loBTopenue

1.1

[Tepyoanueckuii 3akoH. [leproguueckass cucTeMa XUMHYECKUX 3JIEMEHTOB
O.N. MenpgeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEDHOCTU B U3MEHEHUU
CBOMCTB XMUMHUYECKUX 3/IEMEHTOB MePBbIX TPEX MEepUOI0B, Kaaus, KaabLus U
UX COeJVUHEHWH B COOTBETCTBUM C TIOJIO)KEHHWEM 3JIEeMEHTOB B

[TepropryecKoii crcTeMe U CTPOEHHEM MX aTOMOB

1.2

CrpoeHue BellecTBa: BH/bl XMMHUYECKOW CBSI3U. THUIIbI KPUCTa/UTMUECKUX
pelléTOK, 3aBUCMMOCTh CBOWMCTB BeIlleCTBA OT THUMA KPUCTA/IMUeCKON
peléTKA U BUJA XUMHUUecKoW cBsa3u. Kiaccudukaiuss U HOMeHK/aTypa
HeOpraHUuecKUx BelecTB (Me)XJyHapo/Hasi U TpUBHUa/bHasl). XUMHUUYECKre
CBOMCTBA BeL[eCTB, OTHOCALLMXCS K Pa3/lMYHbIM K/lacCaM HeOpraHhuyeCKuX

COE,Z[I/IHEHI/II;‘I, reHeTuuecCkas CBsA3b HEOPraHUYeCKUX BeleCTB

1.3

Knaccudukanusi XMMUUYECKMX peakLMii MO0 pas/vuyHbIM IpU3HaKaMm (1o
YMCJIly U COCTaBy YUYacCTBYHOIIMX B peaklUM BelLecTB, I10 TelIOBOMY
3¢ eKTy, Mo U3MeHEeHHUI0 CTereHel OKUC/IeHUsI XUMUUeCKHUX 3/1eMeHTOB, IO
obpaTUMOCTH, 1O yuyaCTUIO KaTraausaTropa). OK30- U 3H/I0TepMUYecKue
peakiuy, TepMOXUMUUYecKre ypaBHeHUs. [IoHATHe 0 CKOPOCTU XUMHUUeCKON

peakiumn

1.4

ITousTHe 06 O6paTI/IMLIX 44 H906paTI/IMbIX XUMHWUYECKUX DpeaKLUAX. [TonsTue
O TI'OMOreHHBIX KW Te€TepOreHHbIX pedKIHIX. IlIonsiTie 0 XHUMHUUYECKOM

PaBHOBECHH. q)aKTOPBI, B/IMAOIIME HAd CKOPOCTb XUMUUeCKOM peaklin "
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MMoJIo’KeHne XMMHUUeCKOro paBHOBeCHsA

1.5

OKHCUTE/TbHO-BOCCTAaHOBUTE/TbHBIE  pPeaki[id,  2JIeKTPOHHBIM  OasaHC
OKMCJIMTeIbHO-BOCCTAHOBUTE/IbHOM  peakuyd. (CocTaB/ieHre ypaBHEHUMH
OKMCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX peaklyid C UCI0Mb30BaHUEM MeTo/a

3JIEKTPOHHOT0 OaslaHca

1.6

Teopust 3J1eKTPOTUTHUECKOU JIUCCOLMALIUY. ONeKTPOUTHI U
He3JIeKTpoyiuThl. KaTHoHbI, aHHOHBI. MexaHW3M [AUCCOLMAlUKA BeIecTB C
Pa3/IMYHbIMU BU/IaMU XUMUYeCKO# cBsiu. CrerneHb Auccouyanyu. CUIbHbIE
U crabbie 37eKTpo/UThl. Peakiu MOHHOTO oOMeHa. Y C/IOBHUSI MPOTEKaHUs
peakivii MOHHOTO OOMeHa, TIOJIHble W COKpAIl[éHHble WOHHBIE YPaBHEHUS
peakijuii. CBOMCTBa KUC/IOT, OCHOBAaHUM U COJIell B CBeTe Tpe/iCTaB/IeHu 00
3/IEKTPOJIUTUUECKON Auccoruaiui. KauecTBeHHbIe peakIMM Ha WOHBI.

[TonsiTHe o rugposr3e conei

1.7

XUMUYeCKUi KCIIePUMeHT: 03HaKOMJIeHHEe C MO/Ie/ISIMU KPUCTa/ITMUeCKUX
PelléTOK HeopraHUYecKHxX BeIecTB — MeTa/l/IoB U HeMeTa/uioB (rpaduTa u
aziMasa), C/I0)KHBIX BelllecTB (X/I0pU/ia HaTpusl); UCC/ie[JoBaHKe 3aBUCUMOCTH
CKOPOCTH XWMUYECKOW peakIMM OT BO3/eMCTBUSI pa3MuUHBIX (DaKTOPOB;
WCC/ieloBaHWe  3JIeKTPOTIPOBOAHOCTA — PacTBOPOB  BeIL[eCTB, TIpoliecca
JUCCOLMALIAM  KHUCJIOT, IeJiouell U cosjeld (BO3MOXKHO HCIOIb30BaHUE
BH/IEOMAaTePHUAJIOB); TIPOBEZIEHHE OIbITOB, WITFOCTPUPYIOIIUX TMPU3HAKU
TIPOTeKaHWsI peakLuii MOHHOTO oOMeHa (oOpa3oBaHMe 0OCa/iKa, BbIZEIeHHUe
raza, oOpa3oBaHHWe BO/ibl); OIBITOB, W/UTFOCTPUPYIOIIUX  TIPUMEPbI
OKHCJ/IUTeTbHO-BOCCTAHOBUTE/IbHBIX ~ PeaKIvii (ropenue, peakiuu
pa3Jio’KeHusi, COoeJWHeHHs1); pacrio3HaBaHHWe HeOpraHUYecKuX BeIecTB C
TIOMOIL[bI0 KaueCTBeHHBIX PeakKLMii Ha MOHBI; pellleHre SKCITePUMeHTaIbHBIX

3a/a4

Hemetanne 1 ux CoeIMHEeHU

2.1

OOrast  XapakTepucThKa rajoreHoB. OcCOOEHHOCTH CTPOEHHsI aTOMOB,
XapakKTepHble CTereHu OKuc/ieHus. CTpoeHWe W (uU3MuUecKue CBOWMCTBa
TIPOCTBIX BEIIeCTB — rajJioreHOB. XUMHUECKHe CBOHCTBA Ha NpHUMepe XJiopa
(B3auMogelicTBHE C MeTa/lJlaMU, HeMeTasylaMH, 1jejiouaMu). XJ0pOBOJ0PO/I.
ConsiHasi KUCJIOTa, XWMHYeCKWe CBOMCTBA, TIOydeHUWe, TIpUMeHeHHe.
[HeiicTBUe xjiopa U XJ0POBOJIOPO/ila HAa OpraHW3M 4YesioBeKa. BakHeliive

XJIOpHAbl U UX HaXOXXAeHWe B IIpupoje

2.2

OO01jasi xapakTepucTrika 371eMeHTOB VIA-rpymnrbl. OCOOeHHOCTH CTPOeHUS
aTOMOB, XapakTepHble cTereHU OKucaeHus. CTpoeHWe U (uU3NUYECKue

CBOWCTBA TIPOCTBIX BeIeCTB — KWCIOPOAAa U Cepbl. AJIJIOTPOIMHBIE




MoAW(UKALIMM  KUC/IOpOAa U  Cepbl. XHMHUYeECKHMe CBOWCTBA Cepbl.
CepoBojiopoji, cTpoeHue, ¢u3nUecKre U XuMuueckue CBoMcTBa. OKCHU/bI
Ccepbl KakK TIpeACTaBUTENM KUCIOTHbIX OKcuAoB. CepHas KHC/OTa,
¢usrueckre ¥ XUMUYeCKHe CBOMCTBa (0OIIMe Kak Tpe/CTaBUTesNs Kiacca
KUACIOT W creyuduueckrie). XUMHUUYeCKUe peaklld, Jekallde B OCHOBe
TIPOMBIIJIEHHOTO Crocoba TOo/yueHus CepHOM KUCIOThL. [IpuMmeHeHue.
Conu cepHOM KHUC/IOThbl, KaueCTBEHHasi peakUuss Ha Cy/abgaT-hOoH.
HaxoxxzeHue cepbl U eé coeJuHeHMI B TIpUpoje. XUMUUECKOe 3arpsi3HeHue
OKpY>Katolllel cpe/ibl COeJUHEeHUsIMU Cepbl (KUC/IOTHbIE J0XAU, 3arpsis3HeHue

BO3/lyXa U BOJIOEMOB), CITOCOOBI ero TpeoTBPall[eHUsT

2.3

OOmasi xapakTepyucTUKa 31eMeHToB VA-rpymnrbl. Oco6eHHOCTH CTpOeHUs
aTOMOB, XapakTepHble CTeleHW OKHUC/JeHMs. A30T, pacnpoCcTpaHeHue B
npupoje, ¢usnyeckhe M XUMHUeCKUe CBOiCTBa. KpyroBopor asora B
npupojie. AMMUaK, ero ¢pusnuUecKie U XMMUUeCcKre CBOMCTBA, MOJyueHue 1
npuMeHeHre. Co/M aMMOHMs, UX (U3UUYeCKHMe W XUMHYeCcKhe CBOWCTBA,
npuMeHeHue. KauecTBeHHas peakL{ysi HA MOHbI aMMOHUs. A30THasi KMCJIOTa,
eé rmonydeHue, QuMUecKWe U XUMHYeCKhe CBoicTBa (oOmiue Kak
npeJCTaBUTeNIsI  Kjacca KHUCIOT M creyuduueckue). Vcnonb3oBaHue
HUTPAaTOB U COJiel aMMOHMs B KauecTBe MHUHepalbHbIX yJ00peHui.
XUMHUUeCcKoe 3arpsi3HeHUe OKpysKarolled cpefibl COeJAVHEHUsIMU a30Ta

(KUC/IOTHBIE AOXAU, 3arpsi3HeHNe BO3/lyXa, TTOUBbI U BOZOEMOB)

2.4

®ochop, annorpornHble MoaudbuKaluu  (pocdopa, Pusnueckue U
xummuueckue cBorctBa. Oxkcup  ¢ocdopa(V) u  ¢ocdopHas Kuciora,
¢busnueckie U XUMHUUECKHWe CBOWCTBA, moayuyeHue. Vcmosb3oBaHue

¢docdaToB B KauecTBe MUHEPAJIbHBIX y100peHHiA

2.5

OO61iast xapakTepucTuka 3memMeHTOB [VA-rpymmbl. Oco6eHHOCTH CTPOeHHUS
aTOMOB, XapaKTepHble CTeleHW OKHUC/AeHUs. YTIJ/IepoZ, a/yIOTPOIHbIe
Mou(UKaIMK, pacrpocTpaHeHue B Tpupofe, (Gusnueckre U XUMHUUYECKHe
cBoiictBa. Agcopbrus.  KpyroBopor yrnepoja B mipupoge. OKCHABI
yrjepojia, Uux (pusnueckre U XUMUYeCKHe CBOWCTBA, JEMCTBHE HA >KUBbIE
OpraHuU3MBl, IIO/lydeHWe | TIpUMeHeHHe. ODKOJIOTHYecKHe TpoO/ieMbl,
cBsizaHHble ¢ okcugoM yriaepoga(IV); rumoresa riiobanbHOTO TOTETIEHUS
K/JMMaTa; TIapHUKOBbIA 3(deKT. YronbHas KUCIOTa U €€ COMM, UX
¢usnueckie W XUMHUUECKHWe CBOMCTBa, TOAyuyeHHWe U TpUMeHeHue.
KauecTBeHHasi peakijusi Ha KapOoHaT-MoOHBI. Vcrmonb3oBaHue KapOOHAaTOB B

6bITy, MeauIHe, TPOMBIII/IEHHOCTH 1 CeJIbCKOM XO035HCTBE

2.6

[TepBoHauanbHbIe TIOHATHST 00 OpraHMYeCKUX BeleCcTBaX Kak O

coeJMHEHUSIX yryiepofia (MeTaH, 3TaH, 3TU/IeH, alleTUIeH, 3TaHOJ, TIULepyH,




YKCyCHasi KMC/I0Ta). MIX cocraB M xuMuyeckoe crpoeHue. [loHsatve o
OroI0rMYeCcKy BaXKHBIX BelLl|eCTBaX: )KUpax, Oeskax, yrineBojjax — M UX POJIH
B OKM3HM uUesjioBeKa. MarepranbHoe eJWHCTBO OpraHUYeCcKMX U

HeopraHn4YeCKUux COEAI/IHEHI/II\/JI

2.7

Kpemuuii, ero @usmyeckue U XuUMHUeCKUe CBOWMCTBa, TMOIyYeHUE U
npuMeHeHue. CoeZiiHeHUs1 KpeMHUS B Tipupoze. OO1ue npescTaBieHys: 00
okcuge kpemHusa(IV) u  kpemHueBou  Kuciaote. CUIMKaThl, UX
UCTO/b30BaHHe B ObITY, MeJWIMHEe, TPOMBIIIJIEHHOCTH. BakHekie
CTpOUTE/IbHbIE ~ MaTepuaibl: KepaMHKa, CTEeK/I0, LieMeHT, 0eToH,
»kene3o0etoH. [Ipobnembl 6e30MacHOr0 MCMOMB30BAaHUS CTPOUTE/IBHBIX

MdaTepHajioB B HOBCE,Z[HEBHOI\/JI JKHU3HU

2.8

XUMHUYeCKUI IKCIIePUMEHT: U3yueHre 00pa3lioB HeOpPraHWYeCKUX BelecTB,
CBOWCTB COJISIHOM KHCJIOTHI; TPOBE/IEHHE KauyeCTBEHHBIX peaklud Ha
XJIODH/I-MOHBI W HaOMo/leHre TIPU3HAKOB WX TIPOTEKaHUs; OIIbITHI,
oTpakawoiye (u3nueckue M XUMHAYeCKHe CBOWCTBA TajlOTeHOB U UX
coeZIMHEeHUM (BO3MO>KHO MCIT0/Ib30BaHKE BHU/IeOMaTepHaiOB); 03HAKOMJIEHHEe
c obpa3iiaMu XJI0pu/I0B (Ta/IoTeHUIOB); 03HAKOMJIeHHe ¢ 00pa3liaMu Cephl U
eé coefvHeHUsMH (BO3MOXKHO  MCIIO/Ib30BaHME  BH/ieOMaTepuasioB);
HabmofleHWe  mpoilecca  OOyryiMBaHMS —~— caxapa MOf  JieiicTBHeM
KOHLIEHTPUPOBAaHHOW CEPHOW KUC/IOTBI;, W3y4YeHHe XHMHUYEeCKUX CBOWCTB
pa3baB/ieHHOM CepHOM KHC/IOThI, TIPOBe/leHHe KaueCTBeHHOW peaklud Ha
cynbdar-uoH U HabrofieHue TIpU3HaKa e€ TpOoTeKaHWs; 03HAKOMJIeHWe C
(dbu3nMyecKUMU CBOMCTBaMH a30Ta, docdhopa U UX coeArHEHUM (BO3MOXXHO
WCTIO/b30BaHHe BHU/IeOMaTepUasoB), oOpasijaMM a30THBIX W (oChHOpPHBIX
yno0OpeHuii; monyyeHre, cobupaHue, pacrio3HaBaHWe W WU3y4yeHHe CBOWCTB
aMMHaKa; TIpOBe/ieHHe KaueCTBeHHBIX peaklyii Ha MOH aMMOHuUs U (ocdar-
MOH U W3yyeHWe TIPU3HAKOB WX T[IPOTEKaHWs, B3auUMO/EHCTBHe
KOHLIEHTPUPOBAaHHOMW  a30THOM  KHUCJIOTBI € Mefpl0  (BO3MOXXHO
WCTIOb30BaHUe BHZIeOMAaTepPUasioB); M3ydeHHe Mo/jiesiell KpUCTa/UTAdeCKUX
PelIéToK anMasa, rpadura, ¢ysuiepeHa;, O3HAKOMJIEHHE C IPOLeCCOM
aZicopOLIM  pacTBOPEHHBIX  BEIECTB  AKTUBUPOBAHHBIM  YIVIEM |
YCTPOMCTBOM TPOTHBOTA3a; IMoOay4YeHHe, coOMpaHWe, pacro3HaBaHUEe U
M3yuyeHre CBOMCTB YTJIEKHCJ/IOTO Ta3a; MpOBe/leHe KaueCTBeHHBIX peakKLvid
Ha KapOOHAaT- M CWIMKAaT-MOHBbI M W3yueHWe TPU3HAKOB WX IPOTEeKaHUs;
O3HaKOMJ/IEHHe C TIPOAYKIMeH CHIMKAaTHOW TPOMBIIIEHHOCTH; pelleHue
9KCIIepUMEHTA/bHBIX 33/jau 10 TeMe «BaxkHelle HeMeTa/Ulbl U HX

CoeIMHeHUsI»

MeTa/ibl ¥ UX CcoeMHEeHUA

a4




3.1

OO1m1ast XxapakTeprCcTHKa XUMHUUeCKHX 3/IEMEHTOB — MeTa//IOB Ha OCHOBAHUM
UX nojiokeHus: B Ileprosnueckon cucremMe XMMHYeCKux 3yeMeHToB /[I.U.
MengeneeBa U cTpoeHuss atroMoB. CTpoeHue MeTas/uloB. MeTtanivueckas
CBSI3b M MeTa/l/InuecKas KpUCTa/UIMuecKasl pelléTka. DJIeKTPOXUMUYeCKUN

PSi/i HalIpsDKeHWH MeTaslioB

3.2

dusnyecke W XUMHUYECKWe CBOWCTBA MeTainoB. OOmpe crocoOsbl
noyueHust MeTayioB. [ToHsITHe 0 KOPPO3WM METasl/IOB, OCHOBHBIE CTIOCOOBI
3aIIUThl UX OT Koppo3uu. CriiaBbl (CTaslb, YyTYH, JIOPaIOMUHNN, OpOH3a) U

HX IIpUMEHEeHNE B 6LITy W TIPOMBIIIIJIEHHOCTH

3.3

[[TesiouHble MeTasIbL: MOM0KeHUe B [lepruoanueckor CUCTeMe XUMHUUEeCKUX
snemeHntoB [I.MI. MeHjeneeBa; CTpoeHMe WX aTOMOB; HaxOXJeHve B
nipupoge. Pusnueckue W XMMHUUYECKUe CBOMCTBa (Ha MprvMepe HATpusi U
Kayust). OKCUJbI ¥ TUAPOKCUBI HaTpus M Kanus. [IpumeHeHuUe 11e/I0UHbIX

MeTaJ/1JIOB U X COE,Z[I/IHGHI/II;'I

3.4

[[lesiouHO3emMeNnlbHBIE MeTa/l/lbl MarHWd W KaJibLIMW: TIOJIO’KeHHWe B
[Tepyuoanueckoil cucteMe xuMUueckux 3jeMeHTOB [.M. MeHjeneeBa;
CTPOEHHEe WX aTOMOB; HaxoXKJeHue B npupoje. Pusnueckre U XMMHUYECKUe
CBOMCTBA MarHusi M Kanbl[us. BakHelilive coefdHeHUs] Kaiblusi (OKCH,

TUJIPOKCH/I, COK). JKECTKOCTD BOJIBI U CITOCOOBI €€ yCTpaHeHUsT

3.5

AmomuHui: nonoykeHue B Ileproanueckol cucTeMe XMMUUECKUX 3/IEMEHTOB
L.N. MeHzeneeBa; CTpoeHHe aToOMa; HaxOXAeHue B npupoge. Pusndeckrie 1
XUMHUYeCKWe CBOWCTBa allOMMHUS. AMQoTepHble CBOWCTBA OKCHZA U

T'MApPOKCH A A/TIOMHUHUA

3.6

Keneszo: nosnokenue B Ilepyuogrueckoil cUCTeMe XMMHYECKUX 3/1eMEHTOB
L. MenpeneeBa; CTpoeHHe aTOMa; HaxXOXKeHue B TIpupoje. ®usnyeckue u
XUMUUeCKUe CBOWCTBa »keme3a. OKCuzbl, TUAPOKCUIBI U conu xene3a(ll) u

»kene3a(Ill), ux cocras, CBOMCTBA U MOTy4YeHUE

3.7

XUMHUUECKUI JKCTIepUMEHT: O3HaKOMJieHHe C obpasijaMu MeTa/uioB U
CIUIaBOB, UX (M3UUYECKMMHU CBOWCTBAMHU; M3ydeHUe pe3y/bTaTOB KOPpPO3WU
MeTa/UIOB (BO3MOKHO WCITO0/Ib30BaHUe BHZEOMAaTePHUAIOB), OCOOEHHOCTeH
B3aMMOJEUCTBUSI OKCHUJA KalbLUsl W HATpusi C BOJOM (BO3MOXXHO
VICTI0/Ib30BaHMe BU/leOMaTepyasnoB); UCC/Ie[jl0OBaHe CBOMCTB XECTKOW BOJBbI;
rpoLjecca TOpeHUsl Jkeje3a B KUOIOpoZe (BO3MOKHO MCIOJb30BaHUE
BU/leOMaTepuasioB); TIPU3HAKOB IPOTeKaHWsl KaueCTBEHHBIX peaklui Ha
WOHBI (MarHusl, Kanbl[usl, aatOMUHMS, IuHKa, >kene3a(Il) u >xenesa(IIl),
meau(Il); HabmromeHWe U OMMCaHWe TPOLIeCCOB OKPAIIMBAHUS T/IAMEeHU

HNOHaMH  HaTpu, KaJ/1vs u Ka/1bLys (BO3MO)KHO HCII0/Ib30BaHHe




BU/leOMaTepuasioB); UccieloBaHUe aM(OTepHbIX CBOWCTB T'HAPOKCHA
QJIFOMUHUS Y THIPOKCHZA IIMHKA; PellleHre 3KCIepUMeHTaIbHbBIX 3ajlau T10

Teme «BakHeliIie MeTamIbl U UX CoeJHEeHUs»

XuMUS ¥ OKpY>Karolas cpeza

4.1

HogBble MaTepuasbl U TeXHOIOTMM. BelljecTBa U MaTepUasibl B [IOBCeIHEBHOU
JKU3HHU uesioBeKa. XvMMUs U 370poBbe. be3oracHoe Mcrosib30BaHre BellecTB
Y XUMUUYECKUX peakiuii B ObiTy. [lepBasi MOMOIIb MPU XMMUUYECKUX 0XKOTax

" OTpaBJ/IEHUAX

4.2

OCHOBBI  3KOJIOTMYECKOM  TPAaMOTHOCTHM. XHMWUeCKOe  3arpsi3HeHue
okpyxatomieid cpeabl [1JK. Ponb XuMuM B pellleHMM 3SKOJOTHUYeCKUX
nipo6siem. [TpyUpoziHbIe UCTOYHUKH YTJIeBOJOPOZOB (YTro/b, TIPUPOAHBIN ras,

HeTh), IPOJYKTHI MX IepepabOTKH, UX POJIb B OBITY U TIPOMBILIIEHHOCTH

4.3

XUMHUUECKUI 3KCTIepUMeHT: u3ydeHHe 00pa3ljoB MarepuanoB (CTeKIo,

CIUIaBbl METAJIIOB, TIOJIMMEPHbIE MaTepHUabl)

ITPOBEPAEMBIE HA OI'D ITO XMMHWHU TPEBOBAHUA K PE3YJ/IbTATAM

OCBOEHHMA OCHOBHOI OEPA30BATEJ/IbHOM IIPOT'PAMMBI

OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUA

Kog ITpoBepsiemble TPeGOBaHNs K NPeAMETHHIM pe3y/IbTaTaM
NPOBepsieMoro 0a30Boro ypoBHsi 0CBOeHHsI OCHOBHOY 00pa30BaTe/IbHOM
TpeOoBaHUsI MPOrpaMMbI OCHOBHOTO0 001iero oopa3oBanusi Ha ocHoBe ®PI'OC

[IpencraBnenue:

O TI03HABAeMOCTH SIBJIEHWH TPHUPOABI, TIOHMMaHWe OOBeKTUBHOU
3HAUMMOCTA  OCHOB  XMMHYeCKOW HaykM Kak o0sjactu
COBPEMEHHOT'0 eCTeCTBO3HaHMsI, KOMIIOHeHTa 00Iel Ky/JbTyphl U

HpaKTI/I‘JECKOﬁ AeATe/IbHOCTH 4Ye/IOBEKA B YC/IOBUAX COBPEMEHHOI'O

O6LU"€CTBEI; MMOHKMMdHHEe MeCTda XMMHH Cpeid APDYIMX eCTeCTBEHHBIX

AF




HayK

1.2

O HayYHbIX MeTOJdX ITO3HAHHUA, B TOM UHC(C/Ie 3KCIIepUMEHTa/IbHbIX
N TeOpeTUUeCKHX MeTOdaX HCC/IeJOBaHUA BelleCTB M HN3yUYeHUdd
XUMHNYeCKH1X peaKI_[I/Ii/JI; yMeHHe HCI0/Ib30BaTb MOJe/Id OJid

00bICHeHUS CTPO€HHA aTOMOB U MOJIEKYJI

1.3

0 cdepax npodeccOHaTbHOW [edaTelIbHOCTH, CBSI3aHHBIX C
XUMHell U COBPeMEHHBIMU TEeXHOJIOTHSIMM, OCHOBAHHBIMM Ha
JOCTIDKEHUSIX XMMHMUECKOM HayK{, UTO TO3BOJMUT 00YYaromyMmcs
paccMaTpuBaTh ~ XUMHIO  Kak  cdepy  cBoed  Oyaymei
npodeCCOHABHON IeATeIbHOCTA U CAe/IaTh OCO3HAHHBIM BHIOOD
XUMUU Kak Tpo(QUIbHOTO TipeJMeTa IpU Ilepexofie Ha YPOBeHb

cpefHero obiiero obpa3oBaHus

Bnazsenue cuctemMoill XMMUUeCKHUX 3HAaHWM M yMeHHe TNPUMEHSITh

CHUCTEeMY XMMHUUECKHUX 3HaHPII>i, KOTOpadA BK/IHOYAeT:

2.1

Ba)XHEHIIIMe XUMUYeCKHe TIOHATHS: XVUMHUYeCKUH 371eMeHT, aToM,
MOJIEKY/1a, BEITIECTBO, IPOCTOE U CJIOXKHOE BEIeCTBO, OHOPOJHAST U
HEeOZIHOPO/JHasi CMeCb, OTHOCHTe/IbHble aTOMHasi U MOJEeKY/IsipHast
Macchl, KOJIMUeCTBO BeLeCTBa, MOJIb, MOJISIPHAasi Macca, MOJISIPHbIN
00BEM, OKCHZ, KUCJIOTa, OCHOBAaHWE, COMb (CpeHssT), XUMUYeCKast
peakiusi, peaklyyd COeAUHEeHUsl, PeakLUM Ppas/IoKeHUs], peakLu
3aMelrieHus1, peakiu obMeHa, TerioBoi 3pdekT peakiyu, 3K30- U
9HJ0TEepPMHUUECKUe PeakKliH, pacTBOP, MacCoBasi JOJIsI XUMHUECKOTO
3jleMeHTa B COeAWHEHWH, MaccoBasi [Iofsi W TIPOLIeHTHas
KOHIIEHTpallMsl BelljeCTBa B PACTBOpe, SiIPO aTOMa, 37eKTPOHHBIM
C/ION aTOMa, aTroMHasi OpOWTanb, PaflyC aTOMa, BaJIeHTHOCTb,
CTereHb OKWUC/IeHHs], XUMUUEeCKasi CBsI3b, 37IeKTPOOTPHUIIATeTbHOCTD,
MoJIipHasi W HeIoJisipHasi KOBajJleHTHasi CBsi3b, WOHHAs CBf3b,
MeTaJ/UTMueckast CBsi3b, KDHUCTa//IMuecKasi pelIéTka (aToMHasl,
WOHHasl, MeTaj/ulnuecKasi, MOJIeKY/sipHasi), WOH, KAaTHOH, aHWOH,
3JIEKTPOJIUT U HEeJIEKTPOJIUT, JIEKTPOJUTHYECKasi AMCCOL[HALIS,
peakiu HWOHHOTO OOMeHa, OKHC/IUTeTbHO-BOCCTAaHOBUTETbHBIE
peakLuM, OKHC/IWTeJb W  BOCCTAaHOBUTE/b, OKUC/IEHWe U
BOCCTAaHOBJIEHHE, 3/IeKTPO/M3,  XHMMHUecKoe  paBHOBeCHe,
oOpaThMble M HeoOpaTHUMble peakldd, CKOPOCTb XHUMHUECKOH

peakiuu, Katarmisarop, [1/JK, Koppo3usi MeTaslioB, CIIJIaBbl

2.2

OCHOBOIIO/Iararlye 3aKOHbl XWMHU: 3aKOH COXPaHeHHs MaccChl,
nepuoguueckuii 3akoH [I.VI. MeHpeneeBa, 3aKOH IOCTOSIHCTBA

COCTaBad, 3dKOH ABOFBAPO




2.3

TEOpUM  XWMHHW:  aTOMHO-MOJIEKYyJ/sipHasi  Teopusi,  Teopus

3/1eKTPOJIUTUUECKON AUCCOL[UALIUU

BiiajieHrie ocHoBaMU XMMHYeCKOM rpaMOTHOCTH, BK/TFOUAOIIeH:

3.1

yMeHHe TIpDaBWIBHO WCII0/Ib30BaTh M3yueHHble BelljeCTBa U
MaTepuasbl (B TOM 4Kc/ie MUHepasbHble YJ00peHUs, MeTasllbl U
CT/IaBbl, TIPOAYKTHI TlepepabOTKH  TPUPOAHBIX  HUCTOUHUKOB
yreBoOpoioB  (yrjisi, TIPUPOJHOTO Tasza, HehTH) B OBITY,
Ce/IbCKOM XO3SICTBe, Ha TPOM3BO/ICTBE W TOHWMaHHWe 3HaueHWs
JKUPOB, O€JIKOB, YTJIEBOJIOB [I/iA OpraHW3Ma uYe/ioBeKa; yMeHHe
MPOrHO3UPOBaTh BJIMSIHUE BeIeCTB U XMMUUECKUX TMPOLecCOB Ha

OpraHM3M YesioBeKa U OKPY>Karollyt0 MPUPOJHYIO Cpefly

3.2

YM€HHE MHTErPUPOBATh XUMHUUYECKHE 3HAHKA CO 3HAHWAMMU [APYTUX

yueOHBIX TIPeIMETOB

3.3

Ha/iMyve ombiTa paboTbl € pa3MYHBIMM ~ MCTOUYHHUKAMHU
vHbopMaLMM MO0 XWUMUUM (HayyHass W HAyYHO-TIOMYyJsipHast

nUTeparypa, C/I0Bapy, ClIpaBOYHUKH, UHTePHeT-PecypChl)

3.4

yMeHHe OOBEKTUBHO OLleHMBaTb MH(OpPMAIMI0 O BelllecTBax, UX
MpeBpalljeHusiX U TMPaKTUUeCKOM T[pUMeHeHWH U yMeHue

WCIIO/Ib30BATh €6 AJIS pelieHuns yq66HO-HO3HaBaT6J'IbeIX 3aaa4

BnasieHne ocHoBaMM IMOHATHUMHOIO anrapara U CHUMBOJIMYECKOTO
A3blKa XWMHUM [JI1  COCTaB/leHUs: (OpMy/a HeOpraHW4YeCKMX
BellleCTB, ypaBHEHMM  XMMHUUECKUX  peaklMd; OCHOBaMH

xuMuueckor HomeHk/atypsl (IUPAC v TpuBHUaibHOM)

YMeHre  OOBSCHSITH  CBSI3b  [IOJIOKEHUsST ~ 37leMeHTa B
[Tepuoguueckoli cuUCTeMe C UUCJIOBBIMU  XapaKTepHUCTHUKaMU
CTPOeHUs] aTOMOB XMMUUECKUX 3/IeMeHTOB (COCTaB U 3apsij, s/pa,
o01jee UKMCIO 3/IEKTPOHOB), pacrpeie/ieHeM 3/IeKTPOHOB  TI0
JHepreTUUeCKMM YPOBHSIM aTOMOB TePBbIX TPEX MepPUO/0B, Kaus

M Ka/IbIIUA

[IpencraBnene O TMepUOJUYECKOW  3aBUCHMOCTH  CBOWCTB
XUMHYECKUX 5/1eMEHTOB (paguyc aToma,
3/IeKTPOOTPULIATENIBHOCTD), TMPOCTBIX W CJAOXKHBIX BeLeCTB OT
TOJIOKEeHUs1 371eMeHTOB B Ileproanueckor cucteme (B MasbIxX
nepyojiax M IJIaBHbIX MOATPYIIax) M 37eKTPOHHOIO CTPOEHUs

dTOMa

Ymenue knaccuuLpoBaTh:

7.1

XHUMHUYeCKHe 3/1eMeHThI

AL




7.2

HeopraHuyecKre BelecTBa

7.3 XUMUUYeCKHe peakLuu
8 YMeHue onpe/enaTs:
8.1 Ba/IEHTHOCTb U CTeleHb OKUC/IeHUSI XUMUYEeCKUX 3/IeMEeHTOB,
' 3aps/| MoHa
8.7 BU/J| XUMUUECKOM CBSI3U U THUIl KPHUCTAJJIMYECKOHW CTPYKTYpbl B
' CoeIHeHUsIX
8.3 XapakTep cpefibl B BOJAHBLIX pacTBopax BellecTB (KHCJIOT,
' OCHOBAHMIA)
8.4 OKHCJIUTEJIb U BOCCTAHOBUTE b
9 YMeHMe xapakTepr30BaTh GU3nUecKre U XUuMHUUyeckue CBOMCTBa:
MPOCTHIX BellecTB (KWUCIOpPOZ, 030H, BOJOPOJ, rpadur, anmas,
9.1 KpeMHMH, a30T, (ocdop, cepa, X/op, HaTpUW, Kaaui, MarHuw,
KaJIbLIWM, aJTFOMUHUM, ’KeJie30)
CJIOXKHBIX BeLeCTB, B TOM YWC/e WX BOJHBIX pPacTBOpoB (BOZa,
aMMMakK, XJ0POBOZOPO/[,, CEePOBOZOPO/[, OKCHJbl W THAPOKCHUbI
9.0 MeTannoB I-ITA rpymnm, amtomunusi, meau (II), uvHka, >xkenesa (11 u
' M), okcuapt yraepoga (II u IV), kpemuus (IV), a3ora u docdopa
(IIT 1 V), cepsl (IV u VI), ceprucrasi, cepHasi, a30TUCTasi, a30THasl,
docdopHasi, yronbHasi, KpeMHHeBast KUC/I0Ta U UX COJIN)
MPOrHO3UpPOBaTh UM XapaKTepu30BaThb CBOMCTBA BeIeCTB B
9.3 3aBUCUMOCTH OT MX COCTaBa U CTPOEHUsl, IpUMeHeHNe BellleCTB B
' 3aBUCUMOCTM OT WX CBOWCTB, BO3MOXKHOCTb TIPOTeKaHHs
XUMHUUeCKUX TIpeBpallleHri B Pa3/IMUHBIX YCIOBUSX
10 YMeHHe COCTaB/sATb MOJIEKY/sipHble W WOHHbIE ypaBHEHUSs
peakLuii, B TOM UuCIIe:
10.1 peakI{ii HOHHOro 0OMeHa
10.2 OKMCJIUTeTbHO-BOCCTAHOBUTEJIbHBIX PeaKLvi
10.3 W/UTIOCTPUPYIOIIUX XUMHUUECKUe CBOWCTBA W3Y4YeHHBIX K/IacCOB
' (Tpyrir) HeopraHUYeCcKUX BellecTB
10.4 MOATBePrKJArOIINX TeHeTUUeCKYH0 B3aUMOCBSA3b MeXy HUMHU
11 YMeHure BbIUMC/IATH (MPOBOAUTH PACUEThI):
11 OTHOCHTE/IbHYI0 MOJIEKY/ISIPHYI0 M MOJISIPHYH0 MacChl BeIllecTB,
' MacCOBYIO [I0JIF0 XUMHUUECKOTO0 37IeMeHTa B COeJUHeHU!
11.2 MacCCOBYIO [IOJIIO BellleCcTBa B pacTBope,
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11.3

KOJ/IM4eCTBO BeELIECTBA U €TI0 MdCCYy, 00BbeM raszos

11.4

M0 ypaBHEHUAM XHUMHUUECKHX peaKL[I/Iﬁ N HaAXOJWUTb KOJ/IMYECTBO

BelllecTBa, 00bEM 1 MacCy peareHTOB WM TIPO/IYKTOB PeaKLvn

12

Bnagenuve (3HaHUe OCHOB):

12.1

OCHOBHBIMM MeTO/laMH HAy4HOTO T[I03HaHWs (HabsrozieHue,
vM3MepeHue, SKCIEepUMEHT, MOJeIUpOBaHKWe) TIPpU  U3yYeHUM
BEI[eCTB W XUMHUUECKUX SIBJIeHUM; yMeHue C(opMyIUpOoBaTh

1ipo6JiemMy U TMpeJi/IoKUTh MyTH eé pelieHus

12.2

Oe3omacHOl pabOThI C XUMHUECKUMH BeIeCTBaMH, XUMHUYeCKOU

TIOCY/I0¥ 1 7abopaTopHbIM 000PY/J0BaHHUEM

12.3

rmpaBwIaMyd  0Oe3ormacHOro  oOpalljeHWMss C  BeIjeCTBaMH,
WCII0/Ib3yeMbIMU B TIOBCETHEBHOM >KU3HU, MpaBUaMU TOBe/leHusI
B lefsgX COepe>XeHUsl 3/0pOBbsi M OKpY’Karolled TpUPOHOMN
cpefibl; TIOHMMaHWe Bpefia (OTMAacHOCTH) BO3/EMCTBUS Ha >KUBbIE
OpraHu3Mbl ONpeZIeJIEHHBIX BEIeCTB, CMOCOOOB YMEHBILEHUS U

rnpeaoTBpalljeHrsa UX BpeJHOIro BOS,Z[GI‘/JICTBI/IH

13

Hanuuue MPakKTUUECKHUX HdBBIKOB IMJIaHWUPDOBAHUA u

OCyLIeCTBJ/IEHUA C/IeJYIOINUX XUMHUUYECKUX SKCIIEDUMEHTOB:

13.1

V3yuyeHWe M  OnucaHue (U3NUecKMX CBOMCTB  BelLeCTB;
O3HaKoM/IeHHe C (PU3MYeCKUMH W XUMUUYECKUMU SIBJIEHUSIMU;
OMBIThl, WUIFOCTPUPYIOLME TPU3HAKW MPOTEKaHUs] XUMHUeCKHUX

peakLuii

13.2

u3yueHHe Crioco00B pa3zesieHust cMecei

13.3

NoJIlyuyeHWe KUC/IOpoZia M H3yuyeHUe ero CBOWCTB; IOIy4yeHHe
BOZIOpO/ia U U3yueHHe ero CBOMCTB; NOJy4YeHHe YIJIEKUC/IOro rasa
Y H3y4yeHHe ero CBOMCTB; IIOJlyueHUWe aMMuaka U U3yuyeHue ero

CBOICTB

13.4

TIPUTOTOB/IEHHWE PACTBOPOB C OINpe/leJIEHHONM MaCcCOBOM /lo/ei

PacTBOPEHHOIO BelleCcTBa

13.5

npUMeHeHWe  WHAWKATOpOB  (/lakKMyca,  MeTW/IOpaHXKa U
deHondTanenHa) AJis orpefie/ieHUs] XapakTepa Cpe/ibl B pacTBOpax

KHUCJ/IOT U 11e/iouen

13.6

ncaiegoBaHrue MW OIKMCaHHe CBOICTB HeOpraHW4YeCKrX BeLeCTB
Pa3/IMUHbIX  KJ/JI4CCOB; H3yuUeHHE B3&HMOAEI>1CTBPIH KHUCjioT C
MeTa/l/laMU, OKCHIaMH MeTaJl/IOB, PaCTBOPUMbBIMHA nu

HepaCTBOPUMbIMHA OCHOBAHUSIMU, COJISIMU; rnoJjsiyuyeHuve

N




HepacTBOPUMBIX OCHOBAaHWM; BbITeCHEHHWEe OJHOT0 MeTasla
JPyT¥M M3 pacTBOpa COJM; MCC/lefjloBaHMe aM(OTepHbIX CBOWCTB

TU/IPOKCU/IOB a/IFOMUHUS U LIUHKA

13.7

pellieHue SKCIIepUMEHTA/NbHBIX 3afau 1o TeMaM: «OCHOBHbIe
K/IacChl HEOPraHUUYEeCKHUX COeJUHEHUN»; «DIeKTPOIUThUecKas
Juccouyanus»; «BaxHellliie HeMeTa/sibl U UX COeJUHEeHUs»;

«BaxkHelmme MeTaabl ¥ UX COoeJTHeHUsD»

13.8

XUMHUUECKWe  JKCIePUMEHTbI,  W/UTIOCTPUPYIOIIUE  TIPU3HAKU
MPOTeKaHWsl peakiii MOHHOro O0OMeHa; KaueCTBEHHbIE Peaki[uu
Ha TIPUCYTCTBYIOIIME B BOJHBIX pAcTBOPax WOHBI: XJIOPH/-,
Opomuz-, womua-, cynbdar-, docdar-, KapOOHAT-, CHIMKAT-
AaHWOHBI, TUIPOKCHU/I-MOHBI, KATUOHBI aMMOHMSI, MarHUsI, Ka/lbLus,

aNIOMUHMUS, Kene3a (2+) u xkenesa (3+), meau (2+), LIMHKA

14

YmMenue:

14.1

Mpe/iCTaB/sITh pe3y/ibTaThl 3KCIiepuMeHTa B (opMe BBIBOJOB,
JI0Ka3aTenbCTB, TpadUKOB U TAOMUI] U BHISBIATH SMIMPHUECKHE

3dKOHOMEPHOCTHU

14.2

yCTaHaB/IMBaTh  CBSI3W  MeX/y PpeasbHO  Hab/oZaeMbIMU
XUMHAYECKUMHU SIBJIEHUSIMM U TIPOL[eCCaMy, MPOUCXOJSALIMMUA B
Makpo- W MHKPOMHUDEe, OOBSICHATH TPUUYMHBI MHOT000pa3us

BellleCTB

INEPEYEHDb 3J/IEMEHTOB COAEPXXAHUS, IIPOBEPAEMbIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE I10 XUMHNH

Kop IIpoBepsieMbIH 3/IeMEeHT COfiePXKaHUS
1 [TepBoHayasbHbIE XUMUYECKHE TIOHATUS
1.1 Yuctele BemjectBa 1 cMecu. CriocoObl pa3ziesieHns: cMeceid
13 ATOMBI ¥ MOJIEKYJIbl. XHUMHUUeCKUe 37emMeHTbl. CHMBOJIBI XUMHUUYECKUX
‘ 371eMeHTOB. [IpoCThie U C/10’KHBIe BelecTBa.
13 Xumunyeckasi Qopmysa. BaneHTHOCTb aTOMOB XHWMHYECKUX 3J1EMEHTOB.
' CTerneHb OKMC/IEHNUS
3aKOH II0CTOSIHCTBAa CocCTaBa BelecTB. OTHOCHUTe/IbHasi aTOMHasi Macca.
1.4 OTHOCuTenbHass MoOeKy/IspHasg Macca. MaccoBasg o1 XWUMHUUeCKOro
3/1eMeHTa B COeJMHeHUU
L5 KomuecTtBo BelrjectBa. Mosib. MosisipHasi Macca. MosisipHbIiA 00BEM Ta30B.

B3anuMoCBs3b KOIMUeCTBa, MaCChl ¥ UUC/IA CTPYKTYPHBIX €IMHHIL] BelleCTBa
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1.6

du3nyecKkre U XUMHUYECKUe SIBJIEHUsI. XUMHUeCKast peaKuud u eé MpHU3HAKH.

3aKOH COXpaHeHUs MacChl BelllecTB. XUMHUYeCKHe YpaBHEeHHsI

[Tepuogunueckuii 3akoH U Ileproanueckasi cucTeMa XUMUUYECKHX 3/1EMEHTOB

O.N. MenpneneeBa. CTpoeHre aTOMOB

2.1

[Teproanueckuii 3akoH. Ileproguueckass cMCTeMa XUMHYECKHX 3/IeMEHTOB
O.N. MenpeneeBa. Ilepuoabl v rpynnbl. PU3nueckuil CMbIC/ MOPSIJKOBOTIO

HOMepa, HOMepOB Mepro/a U FPYIIbl 37eMeHTa

2.2

Ctpoenue aromoB. CocTaB aTOMHBIX si7iep. M3oTomnsl. D1eKTpoHbl. CTpoeHue
3/IEKTPOHHBIX 000704eK aToMOB TMepBbix 20 XUMHUYECKUX 31eMeHTOB

[Tepuoanueckoii cuctemsl [1.11. MeH ieneeBa

2.3

3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB XMUMHUECKHUX 3JIEMEHTOB IepBbIX
TPEX TepUo/iOB, Kasus, KaJIbLUsl (papuyca aTOMOB,
3/IeKTPOOTPULIATE/ILHOCTH, MeTa/VIMYeCKUX U HeMeTal/IMueCKUX CBOMCTB) U
UX COeJVHEHWH B COOTBETCTBUM C IIOJIO)KEHWEM 3/IeMEHTOB B

[TeproUecKoi cucTeMe U CTPOEHHEM WX aTOMOB

CrpoeHue BelllecTBa

3.1

Xymuueckass CBsI3b. KoBajeHTHas (HO]'IHpHaH n HeHOJIHpHaH) CBA3b.
BHeKTpOOTpI/IL[aTeJIBHOCTb XUMHUYECKHX 2JIEMEHTOB. WNonHas CBA3b.

MeTtannmuueckas: CBS3b

3.2

Tunbl KpUCTA/NTMYECKUX PpeLIETOK (aTOMHasi, HOHHasi, MeTajildyeckas),
3aBMCHMMOCTb CBOMCTB BellleCTBa OT THIAa KPUCTA/LTMYECKON PelIETKA U BUIA

XUMHUECKON CBSI3U

Baxkneiiime npeacTaBUTe/IM HEOPraHMYeCKUX BeIeCTB. HemeTannel u ux

COeMHEHUS]. MeTtanibl ¥ UX CoearMHEeHUA

4.1

Knaccudukaiysi 1 HOMeHK/IaTypa HeOpraHW4YecKuX COeJUHEeHWI: OKCH/OB
(coneobpa3zytoriye: OCHOBHBIE, KHUCJIOTHBIE, amboTepHbIe) u
HecosieoOpa3yrole; OCHOBaHWM (LIE/I0YM W HEPACTBOPUMbIE OCHOBAHUS);
KACIOT (KUC/IOpOAco/epKaliie W OecKUC/I0pO/HbIe, OFZHOOCHOBHBIE U

MHOTOOCHOBHBIE); COoJiel (CpeJHUX U KUCJIbIX)

4.2

dusnueckue M XUMHUECKHE CBOWCTBA TIPOCTBIX BeIeCTB-HEMETAJI/IOB:

BOJIOPOZIa, XJI0pa, KNCJIOPOAa, Cephl, a30Ta, hocdopa, yrieposa, KpeMHUs

4.3

dusnueckre 1 XUMUYECKHUE CBOMCTBA MPOCTBIX BelleCTB-MeTa/VIOB: JINTUA,
HaTpus, KaJlus, MdrHus n KaJ/ibLiys, d/TOMHHUA, JKejiesa.

BJIQKTPOXI/IMI/I‘JECKI/Iﬁ pPAa HaHpH)KEHI/II‘;I MeTaJ/lJiIOB

4.4

dusnyeckue W XMMHYECKHMe CBOMCTBA  BOJJOPOJHBIX  COeJUHEHUU

HEeMeTaJl/IOB: XJIOPOBO/IOPOZA, CEPOBOJOPO/Ia, aMMHaKa




4.5

dusnyeckre U XMMUUeCKHe CBOMCTBA OKCUOB HemeTasnos: cepsl (IV, VI),
asota(ll, IV, V), docdopa(lll, V), yraepoma(ll, IV), xkpemuus(IV).

[TonyueHve OKCHJ0B HEMETA/IOB

4.6

XyMHYecKre CBOWCTBA OKCU/I0B: MeTaioB IA-IIIA rpymm, 1uHka, Meau(Il) u

xxenesa(ll, IIT). [TosmyueHue OKCHU/IOB MeTaJIIOB

4.7

XyWMUUeCKHMe CBOMCTBA OCHOBaHUM W aM(OTepHBIX TUPOKCUAOB (Ha
TipyMepe TUPOKCH/IOB a/IFOMUHMS, KeJle3a, LIMHKa). [TosyueHre 0CHOBaHUM

1 aMmbOTepHBIX THAPOKCH/IOB

4.8

O61ue XUMUYecKHe CBOMCTBA KUCJIOT: XJIOPOBO/IOPO/THOM,
CepOBO/IOPO/IHOM, CEPHUCTOM, CepHOM, a30THOM, (GocopHOI, KpeMHHEeBOMH,
yroysbHOM. OcoOble XMMHUYeCcKre CBOMCTBA KOHLEHTPUPOBAHHOM CepHOW U

a30THOU KUC/OT. [To/lyueHre KUCIOT

4.9

OO61Me xMHUYeCcKHe CBOMCTBa cpeiHUX coJsiedl. [TomyueHue comneit

4.10

HOHYHEHHE, CO6I/IpaHI/Ie, pacCrio3HaBaHWe BOJAOPOAd, KHUC/I0pOJdd, dMMMHdAKA,

YIJIEKUC/IOTO I'd3d B na60paTopHH

4.11

[TonyueHve ammuaka, CepHOW M a30THOW KWUCJIOT B TPOMBILIJIEHHOCTH.

OO6r1Me criocoObI TIOTyUeHHst METaJIIOB

4.12

I'eHeTHuecKas CBSI3b MeXAy Kj1aCCaMKU HeOpraHU4YeCKrux COE,E[I/IHEHI/Iﬁ

Xymurueckue peaknuun

5.1

K]'IaCCI/ICl)I/IKaL[I/IH XUMHUYEeCKHUX peaKL[I/Iﬁ 10 Pa3/IMYHBIM IMPU3HAKaM: 110 YHCTY
N COCTABY YyUdCTBYKOIIHMX B pe€aAKLMKX BEIIECTB, 10 TEIIJIOBOMY BQ)Q)QKTy, 1o

W3MEHEHHMIO CTelleHel OKUC/IeHNs XUMUUEeCKUX 371eMEeHTOB

5.2

TeryioBoit 3¢ deKT XUMUUYEeCKOW peakly, TePMOXHMHUUYeCKHe ypaBHEeHUS.

DK30- U SHAO0TEPMHUYECKHE DedKINH. TepMOXI/IMI/IT—IECKI/Ie YpaBHEHHA

5.3

OKHCIUTeTbHOBOCCTaHOBUTE/IbHBIE peakiiu. Oxucurenu 1%}
BOCCTaHOBUTeMU. [Ipoliecchl OKHUC/IeHUs U BOCCTAHOB/IEHUS. DJIEKTPOHHBIU

0aslaHC OKUC/IUTETbHOBOCCTAHOBUTETLHOM peakun

5.4

Teopusi ~ 37€KTPOMUTAYECKOW  Auccolualuv.  KaTHOHbI,  aHUOHBI.
ONeKTPOUTHI U He3/IeKTPOTUThI. CUIbHBIE U C1abble 3/1eKTpo/uThl. CTerneHb

JTUCCOIMALIAN

5.5

Peakiiu HOHHOTO 0OMeHa. Y CJIOBHSI IPOTeKaHUsI peakLiyii HOHHOTO oOMeHa,

TIOJIHbIE U COKPAIlléHHble MIOHHbIE YDAaBHEHUS peakLuii

XuMHUS U OKpyKaroljas cpefia

6.1

BELLIECTBEI U MaTepud/ibl B HOBCEAHEBHOﬁ JKU3HU 4ejioBeKa. be3omnacHoe
HCI10J/Ib30BaHWE BEIIeCTB U XUMHWUYECKUX peaKL[I/Iﬁ B na6opaTop1/H/1 u 6bITy.

[TepBasi noMoOILIb PU XUMUYECKUX 0’KOTaX U OTPaBJ/IeHUSIX




XvMHYecKoe 3arpsisHeHHe OKpysKarolleil cpeibl (KUC/IOTHbIE —[IOXKIH,

3arpsi3HeHHe TOYBbI, BO3/lyXa U BO/IOEMOB), CIIOCOOBI €0 TIpeZ0TBpaIleHus

6.2 [IpepenbHas pomyctumasi KoHueHTpauusi BewectB (ITAK). Ponbp xumuu B
peIlleHuH SKOJIOTUYeCKUX TMpobsieM. YcwieHrWe MapHUKOBOro 3ddekra,
paspylLieHre 030HOBOI'O C/1051
[TpumMmeHeHue cepsbl, a30Ta, ocdopa, yriaeposa, KpeMHUSI U UX COeUHEHUN B
ObITy, MeJuLIMHe, TIPOMBILIEHHOCTH U CeJTbCKOM XO03siicTBe. [IpuMeHeHue

6.3 MeTajJIoB U CIUIAaBOB (CTasb, UYyTyH, AIOPaJIOMHUHUY, OpoH3a) B ObITYy U
MIPOMBIIIJIEHHOCTY WX coeAuHeHHH. [loHSiITUe O KOpPpPO3UM MeTaslioB,
OCHOBHBIe CII0COOBI 3al[UTHI UX OT KOPPO3UU

6.4 [IpupoaHble WCTOYHUKU YTI€BOAOPOAOB (yrosb, NMPUPOJHBIN ra3, HedTh),

' TIPOJYKThI UX TiepepaboTKy (0eH3UH), MX POJib B ObITY Y MPOMBIIILJIEHHOCTH
[TepBoHauaIbHBIE TIOHSATHSI 00 OpraHUUECKHX BeIeCTBaX KakK O COeIUHEHMSIX
6.5 yriepoja (MeTaH, 3TaH, 3TWIEH, aleTWIeH, 3TaHOJ/, T[/IMLEPWH, YKCyCHas
' kuciora). IloHsATHe O OMOSOTHMUECKN BaXKHBIX BeIECTBAX: KMpaxX, OesKax,
YT/1eBOJIaX — U MX PO/ B )KM3HU UeJloBeKa

7 Pacuétsr:

7.1 1o opmy/amMm XUMHUYECKUX COeIMHEeHUIN

7.2 Macchl (MaccoBOI) 10/ PACTBOPEHHOTIO BelllecTBa B pacTBOpe

7.3 10 XUMUYECKUM YPaBHEHUSIM

YYEBHO-METOJUYECKOE OBECIIEYEHHWE OBPA3OBATEJ/IBHOI'O

ITPOLECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI /1A YYEHUKA

» Xumus, 8 knacc/ I'abpuensH O.C., Octpoymos WN.T'., Cnagkos C.A., AKLMOHepHOe

obmecTBo «M3maTenbcTBO «IIpocBeliieHre»

Xumus, 9 knacc/ T'abpuensH O.C., OctpoymoB W.I"., CnagkoB C.A., AKI[HOHEpHOE

obmectBo «M3paTenscTBO «IIpocBeliieHre»

METOJUYECKUWUE MATEPUAJIBI AJ1S1 YUUTEJIA
Xumws, 8 knacc/ I'abpuensa O.C., OctpoymoB N.T'., CnagkoB C.A., AKIMOHEPHOE

obuectBo «M3natenbcTBo «IIpocBelrieHuex»

Xumws, 9 knacc/ I'abpuensa O.C., OctpoymoB N.T'., CnagkoB C.A., AKI[UOHEPHOe

obmecTBo «M3matenbcTBO «IIpocBertieHre»
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IONPPOBBIE OBPASOBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETAU

NHTEPHET

1. http://mioo.edu.ru/.

2. http:// www. fipi.ru/

3. https://infourok.ru/
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