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[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHW K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbLHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs, MPEICTaBICHHBIX
B O®I'OC OOO, a Ttakxke Ha OCHOBe (penepanbHON paboueld MpOrpamMmel
BOCIIUTAHUS U ¢ YIETOM KOHIIEMIMHU MPENOIaBaHus yueOHOT0 peaMeTa « XUMUs)
B 00pa3oBaTeNbHBIX Oopranu3anusax Poccuiickoit @enepanuu.

[Iporpamma 1Mo XuMUM HaéT TPEACTABICHHWE O IIESIX, OOIIEeH cTpareruu
OoOydeHHs, BOCIHTAHHWS W PA3BUTUA OOYYaIOUIUXCS CpPEACTBAMH Yy4EOHOTO
npeaMera, YCTaHABJIMBAET o0s13aTeNbHOe NpeAMETHOE COJIEpIKaHue,
npenycMaTpuBaeT pacmpeesieHne ero Mo KiaccaM U CTPYKTYPHpPOBaHUE TI0
paszenaM M TeMaM NporpaMMbl MO XHUMHH, OMNPENENseT KOJUYECTBEHHBIE U
KayeCTBEHHbIE XapaKTepUCTUKHU coJiepKaHus, PEKOMEHYEM Y10
MOCIICZIOBATEIPHOCTh  M3YYCHHUS XHMHH C Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEJAMETHBIX ~ CBSI3€M, JIOTMKM  y4eOHOro Tpoliecca, BO3PACTHBIX
OCOOEHHOCTEM OOydJaroUIuXxcsi, OMNpPENeNIIeT BO3MOXKHOCTH MpeaMera s
peayiv3anuu TpeOOBAHHUM K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, a TakKe TpeOOBaHUH K
pe3ynbTataM OOy4eHHsI XMMUHW Ha YPOBHE IIeJIeH M3YUYCHHS MTPeaMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEILHOM JEATEIBHOCTH OOYYAIOIIETroCs IO OCBOCHUIO
y4e0HOTr 0 CoJIep KaHUsl.

3HaHUE XWMHUHU CIYKUT OCHOBOM g (opMUpOBaHUS MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeacTaBJICHU O MaTepuaIbHOM E€JIMHCTBE MUPA, BAXKHYIO
poib WrparoT (GopMUpyeMble XUMHUEH MPEACTaBICHUS O B3aUMONPEBPANICHUSIX
SHEPruu M 00 DBONIOIUHU BEIIECTB B MPUPOJE, O MYTSIX PEUICHUS TIIOOATBHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI UYEJOBEYECTBA — CHIPhEBOM, JHEPreTUUYECKOM,
MTUIIIEBOM U DKOJIOTHYECKOM O€30MMacHOCTH, TPOOIJIEM 3PaBOOX PAHEHHUSI.

N3ydyenune xumun:

CIIOCOOCTBYET  peaji3allii  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUS KYIbTYPhI IUIHOCTH, €€ 001Iel U (YHKITMOHATLHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHHME MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEH
0o0ydJaromuxcs, HABBIKOB HMX CaMOCTOSITETLHOM  y4yeOHOH  JesiTeIbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEIO0BATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B TPO(HECCHOHATBHON e TEeIbHOCTH;

3HAKOMHUT CO CHEIMU(GUKOW HAYJYHOTO MBINIJICHUS, 3aKJIaIbIBACT OCHOBBI
IIEJIOCTHOTO B3TJIsi[la Ha €IMHCTBO MPUPOJIBI M YEIIOBEKA, SBJISETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUH E€CTECCTBEHHO-HAYYHOW TPAMOTHOCTH OOYJarOIINXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAYYHBIM 3HAHUSM, K TIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIQJl B DKOJIOTHYECKOE
oOpa3zoBaHue 00y4arOIMNXCs.



JlaHHBIC HampaBJICHUS B OOYUYEHHH XUMHUHM OOECIICUMBAIOTCS CITEHH(BUKOM
colepKaHUs ~ Y4eOHOro mpeaMeTa, KOTOPBIM  SBISICTCA  IE€IarorM4ecKu
aJanTUPOBAHHBIM OTpaK€HWEM 0a30BOM HAYKH XMMHH Ha ONPEICIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs OPUEHTUPOBAH HA
OCBOCHHE OOYYAIONTUMHKCS CHCTEMBI IEpBOHAYAIBHBIX IOHSATHH XUMHH, OCHOB
HEOPraHUYECKOM XHWMHUHM M HEKOTOPBIX OTACIbHBIX 3HAYMMbBIX IMOHSATHH
OPraHNu4EeCKON XUMUH.

CtpykTypa coaepkaHUsi MPOTrpaMMbl IO XUMHH C(POPMHUPOBaHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K e€ m3ydeHuto. Coaep:kaHue CKIIAIbIBA€TCS U3 CUCTEMBI
MOHSTAN O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI IMTOHATHN O XUMUYECKOU
peakniuu. OO0€ 3T CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbI TI0 TPHHIIUITY
MOCJIEA0BATEILHOIO Pa3BUTHS 3HAHWUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN
Pa3HOrO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOT'O YUY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepuoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— TMpPEeACTaBICHUM 00 JJIEKTPOJIUTHUECKON JUCCOIMAIIMM BEIISCTB B
pacTBopax.

TeopeTndyeckue 3HaHUSA PACCMATPUBAOTCS HA OCHOBE AMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIILHO OT OJHOTO
YPOBHS K JPyroMy, BBINOJHSAS (YHKIIMA OOBSICHEHHUS M TPOTHO3UPOBAHMS
CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEUW MPAKTUYECKOIO MPUMEHEHHS U TMOJYYEHHS
M3y4aeMbIX BEUIECTB.

OcBoeHne TmporpaMMbl IO XUMHUHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPEACTABJICHUS O XMMHUYECKON COCTABIIIOLICH HAYYHOW KAPTUHBI MHUpPA B JIOTHUKE
€€ CHCTEMHOW NPUPOABI, LEHHOCTHOIO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METOJaM TNO3HAHUSA B Hayke. M3ydeHue XUMHUU TPOUCXOIUT C IPUBJICUEHUEM
3HAHUW U3 paHee H3YYEHHBIX YUEOHBIX NpeaMeToB: «OKpyXaIMUil MUpy,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 KIIACC».

[Ipy wu3ydyeHUH XUMHH TPOUCXOAUT (HOPMUpPOBAHHUE 3HAHUM OCHOB
XUMHAYECKON HAyKM KaK OOJACTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENBHOCTA YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBL.
3agadya ydyeOHOro IpeaMeTa COCTOMT B (POPMHUPOBAHMH CHCTEMBI XHMHYECKUX
3HAaHUN — BaKHEUINX (haKTOB, MOHATHMI, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O00OOIIEHUH MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B
OpUOOIIEHUH K HAy4YHBIM METOJIaM TIO3HAHUS MpPU HU3YYEHUH BEIIECTB W
XUMUUYECKUX PEaKIUi, B (POPMUPOBAHUU U PA3BUTUM MO3HABATEIHHBIX YMEHHUU U
WX TPUMEHEHHH B Y4YCOHO-TO3HABATEIIbHOW M  Y4eOHO-MCCIEI0BATEIIbCKON



NESITEeNbHOCTH, OCBOGHHMU TNPaBHJI O€30MacHOro OOpalleHusi C BEUIECTBAMHU B
MIOBCETHEBHOM YKU3HHU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOIO OOILEro 0Opa3oBaHMs BaXKHOE
3HaYeHHEe NMPUOOPETH TaKUE LEH, KaK:

— (opMupoBaHHE MHTEIJICKTYyalbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CaMOCTOSTEIbHOMY MNPHUHITHIO PpEIICHUH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

—  HampaBICHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MPHOOIICHHE
o0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM JAESITEebHOCTH, HAayYHBIM
METOJaM TIO3HAHUS, (POPMHPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrieyeHne ycaoBHi, ClIOCOOCTBYIONINX MPUOOPETEHUIO 00YYarOIIMMHUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHHBEpPCAIbHOE 3HAYEHHUE IS
Pa3IMYHbBIX BUAOB JI€ATEILHOCTH;

— (opmupoBanue oOmEel (GYHKIMOHATBHOM U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLEHUBATh SIBICHUS
OKPYKaIOLLIET0 MHUpa, WUCIOJIb3YSl 3HAHUS U OIBIT, MOJIyYEHHBIE MPU H3YyYCHUU
XUMHH, TPUMEHITh WX TPH PEHICHHH TPoOJeM B TOBCEAHEBHOW KHU3HU W
TPYAOBOH 1€ATENbHOCTH;

— ¢opMmupoBaHHE Yy OOyYarOMMXCS TYMAHUCTHUYECKUX OTHOIICHUH,
NOHMMAaHHS LEHHOCTH XUMHUYECKUX 3HAHUM JUIs BBIPAOOTKH HKOJIOTUYECKU
IeJIECOO0PA3HOro TMOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B ILENAX
COXPAHEHUSI CBOETO 3/I0POBbS M OKPYXKAIOIIECH TPUPOTHON CPEbI;

— pa3BUTHE MOTHBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIs U HAMPaBICHHOCTH JalbHEHUIIEro
oOydJeHwUs.

OO1iee 4YMCIO YacoB, OTBEAEHHBIX [JIsl M3YYEHHS] XMMHUM Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBanus, coctaisieT 136 gacoB: B § kiacce — 68 gacoB (2
yaca B HeJleno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYYEHUA

8 KNIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUU B )KM3HHU YEJIOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
Cnoco0OnbI pa3esieHus] CMECEeH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
31eMeHTOB. [IpOoCThIE U CIIOKHBIEC BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHUYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OtHOcuTENnbHAs MOJIEKYJISIpHAas Macca. MaccoBas 1051 XUMHUYECKOTO 3JIEMEHTA B
COCIMHECHUM.

KonuuectBo BemecrBa. Monbs. MomnsipHast macca. B3auMoCBsI3b KOJIUYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHAYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKOH COXpaHEHHUsSI MacChl BEIIECTB. XUMHUUECKHE ypaBHeHus. Kiaccudukamms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKEHUS, 3aMeleHuUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu OOpalieHus: ¢ JIabopaTOPHBIM 000PYTOBAaHUEM, U3YYEHUE U OINKCAHUE
bU3MYECKUX CBOMCTB O00pa3lOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJACHCAIUS BOJbI) U XUMHUUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBIE MeJIa C KUCIIOTOM) SIBJICHUM, HAOIt0IeHUE 1
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwu, B3anMoIelicTBUE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIOCOOOB pa3/iefieHusi CMECEH: ¢ MOMOIIbI0 MarHuTa, (QUIbTpOBaHUE,
BBITIAPYBAHKE, TUCTUUIAINS, XpoMaTorpadus, IPOBEICHUE OYNCTKH MMOBAPCHHON
CONM, HaONIOZCHWE W  ONUCAaHUE  PE3YJIbTaTOB  MPOBEJCHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS MACChl, CO3/IaHHE MOJEIEH MOJIEKYJ
(ILIapOCTEP>KHEBBIX).

Baxxneilue npeacTaBuTe/ I HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BemecTBO. HaxokmeHue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropeHus). Oxkcuabl. [Ipumenenue xkuciopona. CrocoObl



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- M JHAOTEPMHUYECKHE pPEaKUuU. TOIIMBO: yrosb M METaH. 3arps3HECHHE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bogopon — anemeHT M mpocroe BemecTBo. HaxoxneHuwe Bomopona B
npupose, (¢u3NYecKue M XHMHUYECKHE CBOMCTBA, INPUMEHEHHE, CIOCOOBI
nosyyeHus. Kucnorsl u conu.

Monsipablit 00bE€M ra3zoB. Pacuérel o XUMUYECKUM YpaBHEHHSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HacellieHHble M HEHACHIIEHHBIE PacTBOpPbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B mpHpoae U B JKHM3HU 4YeslOBeKa. KpyroBopoT BOIBI B MPUPOLE.
3arpsi3HeHUEe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHJOB:  coyieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHBIE) W
HecojieoOpasyromue. Homenknatypa okcumoB. @Dusudeckne W XUMHYECKHE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHoBaHud. HomeHkiarypa ocHoBaHui. du3znueckue M XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukanus kucinor. Homenknarypa kucior. dusudeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHocTn MetaiuioB H. H. bekerosa.
[TonyueHnne KuCnoT.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue cosen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCTUHEHHUIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHUE COAECPKAHUSA KUCIOPOAa B BO3AYyXE, MOJTYyUYEHHUE,
cobupaHue, pacrno3HaBaHWE W HW3YUYEHHE CBOMCTB KHUCJIOpOJa, HAOIIOIEHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHuss TopeHus (moxkapa), O3HAKOMJIEHHE C o00pa3llaMH OKCHUIOB U
ONHMCAHME HX CBOWCTB, IOJIYYEHUE, COOMpPAHHE, PACIO3HABAHHE U HU3YyYEHHE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXXHO HCIMOJIb30BAHUE BHUEOMATEPHUAIOB), HaOMIOIeHUE OOpa3lioB BEIIECTB
KOJINYECTBOM | MoOJb, HCCEeOBaHHE OCOOEHHOCTEH pacTBOPEHHS BELIECTB C
pa3IMYHOM PpPAaCTBOPUMOCTBIO, TPUTOTOBIEHUE PACTBOPOB C ONpPEIEIEHHOM
MAaCCOBOM JI0JIE PACTBOPEHHOrO BEUIECTBA, B3AMMOJCHCTBUE BOJIBI C METAJIAMU
(HaTpueM ©  KaimbliueM) (BO3MOXKHO  HCIOJb30BAHUE  BHUCOMATEPUAIIOB),



UCCIIeIOBaHWE OOpa3lloB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAMH, PEaKIUd HEWTpalnu3aluy, MOJY4EHHE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

Ilepuonnuecknii 3axkoH u Ilepumogmyeckas cucreMa XHMHYECKHX
iemeHTOoB JI. W. MenpaeneeBa. CTpoeHue aTromMoB. XHMMH4YECKAsl CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU

[lepBble MOMBITKK KJIACCU(PUKALMU XUMHUYECKHX 3yeMeHTOB. lloHsTHEe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[lepuonnueckuii 3akoH. Ileprnonnueckas cCUCTEMa XUMHUYECKHUX JIEMEHTOB /l.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dieMeHToB J[. 1. Menneneesa. [lepruozsr
U Tpynnbl. PU3MYECKUM CMBICI IOPAJKOBOIO HOMEpa, HOMEPOB IIEpUofa U
TPYIIIBI AJIEMEHTA.

Crpoenne atoMoB. CocTtaB aToMHBIX saep. M3otonel. DnekTponbl. CTpoeHMe
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxxkeHuro B [lepunonnueckon cucreme 1. Y. Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS pPaanyca AaTOMOB XUMHMUYECKHX DSJIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3Hauenue [lepuoanueckoro 3akoHa u [leproanueckon CUCTEMbl XUMUYECKUX
JJIEMEHTOB Ui pa3BuUTHA Hayku W npaktuku. [[. . MenneneeB — yu€Hbli u
I'PAKIaHNH.

Xumnueckasi cBsi3b. KoBasieHTHass (monsipHass YW HEMOJSPHAs) CBA3b.
DIEeKTPOOTPHULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipouiecchl OKUCIEHHS U BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHWHKA C pPACTBOPAMH KHCIOT W IIEJIOYEH, IPOBENCHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUHI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHUH XUMHUHM B 8 Kiacce
OCYIICCTBIISIETCS 4Y€pe3 HCIOJIb30BAaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUNA, TaK W MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JUISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0nue ecTeCTBEHHO-HAaY4YHBbIC MOHATHS: HAy4YHbIA (DaKT, THMOTE3a, TEOPHUS,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIETIb, SIBJICHUE.

®dusuka: Marepusi, aroMm, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHETHI, 3BE3/b1, CONHILE.

buonorus: dorocunres, apixanue, Ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpabl, TOPHbIE MOPOJIbI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /l.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCAMHEHUN B COOTBETCTBUM C IIOJOKEHHUEM JJIEMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHYECKOM CBA3U. THUIBI KPUCTaUIMYECKHUX
PEETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKA U
BUa XUMHYECKON CBS3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlacCcaM HEOPraHUYECKUX
COCAMHEHUH, TEHETUYECKAs CBA3b HEOPraHUYECKUX BELIECTB.

Krnaccudukarmss XuMAYeCKUX PEakIliid MO pa3IudIHbIM MpU3HAKaM (IO YUCTY
U COCTaBy YYacTBYIOIIMX B pPEaKUMUHU BEIIECTB, MO TeIIoBoMy 3(dexty, 1o
M3MEHEHUIO CTETICHEH OKHMCICHUS XUMHUYECKUX DJIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). DK30- U dHAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMHUYECKUE
YPAaBHEHUS.

[Tonsatue o ckopoctu xumuueckod peakiuu. [lonarue o6 oOpaTuMbIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusix. [IoHsATHE O TOMOTE€HHBIX M TeTEPOTCHHBIX
peakuusx. [lonsitue o katanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XUMHUUYECKOW PEAKLUU U TIOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIILHOU peaKuuu. CocraBnenue YpPaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMI C  HCIOJIB30BAHMEM  METOJIA
AJIEKTPOHHOTr O OajaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMALNN. DIEKTPOIATHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y ClIoBUSI MPOTEKaHUs PEAKIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAHMM W cCcOJell B CBeTE MPEACTABICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuueckuii IKCnepumMennt.

O3HAKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEMETOK HEOPraHWYECKUX
BEIIECTB — METAUVIOB W HEMETaIoB (Tpadura M anMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3ACWUCTBUA pPAa3IMUYHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPOIPOBOAHOCTHU
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOYKHO  HCIIOJIb30BaHWE BHUAECO MAaTepuajgoB), IMPOBEICHHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKK  MPOTEKAaHHUs  PEeaKuuid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajika, BbAEJIEHUE Trasza, oOOpa30oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiu pasjokKEHUs, COCAUHEHMsI), PACIIO3HABAaHUE HEOPraHMYECKHUX
BEIIECTB C TOMOIIBK) KAayeCTBEHHBIX PEAKUWM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeITUHEHHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (pu3nueckre CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XMMHUYECKME CBOMCTBA Ha MNPUMEPE  XJOpa
(B3aUMOJECICTBUE C MeETAUIaMH, HEMETaUIaMH, IIeJ0o4YaMHu). XJIOPOBOJAOPOA.
ConsiHast KHCIOTAa, XMMUYECKHUE CBOICTBA, MOJyd€HHE, NpUMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YeloBeKa. BaxHellne XJIOpulbl U UX
HAaxO0KJICHUE B IIPUPOLE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue U (PU3NYECKUE CBOMCTBA
MPOCTBIX BEUIECTB — KUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KHCIOPOIa
U cepbl. XUMHUYECKHe CBoMcTBa cepbl. CepoBOIOpOA, CTPOCHUE, (PU3MUECKHE U
XUMHAYECKHE cBOMCTBA. OKCHABI CEPhl KAaK NMPEACTABUTEIN KHCIOTHBIX OKCHUIOB.
Cepnast kucnora, (QU3MYECKME U XHMHYECKHE CBoWcTBa (0OIIME Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeKallue B OCHOBE MPOMBIIUIEHHOTO CIOC00a TOJYYEHHS] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCTOThL. COJNM CEPHOUM KUCIIOTHI, KAUECTBEHHAS PEAKIIUs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arps3HEHUE OKpYXKarolled Cpelbl COCIUHEHUSIMU cepbl (KHUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
ux Qu3nvecKre U XMMUYECKHEe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHS. A30THas KHCIOTa, €€ TMojydeHue, (PU3nYecKue W XUMHYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBanue HUTPATOB U COJieH aMMOHMsSI B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH CPeibl COCTMHCHUSIMHU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUeckrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyuyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

OObmast xapaktepuctuka 3meMeHToB |V A-rpynmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiictBa. Ancopouus. KpyroBopot yriepoga B npupozae. OKCuibl yrieponaa, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yriaepona (IV), rumore3a r1n00aTbHOrO TOTEIUICHUS KJIMMara, IapHUKOBBIN
addext. YronapHas KuciaoTa U €€ cou, X GU3NUEeCKue U XMMHUYECKUE CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnons3oBaHne KapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIUIEHHOCTH M CEIHCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTHUJIeH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpuponaHble HMCTOYHUKUA YTIEBOAOPONOB (yroib, WPUPOIHBIA Ta3, HEPTH),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTe 0 OMONOTMYECKU BAXKHBIX BEIIECTBAX: KHpaX, OeiKax, YyriieBogax — U Ux
poiaM B OKM3HM 4YelOBeKa. MarepuaabHOEe €IWHCTBO OpPraHUYECKUX U
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, IOJyYEHUE U
npuMeHenue. CoequHeHUs KpeMHuss B mnpupozae. OOmue mpeacTaBieHus o0
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHeire CTpouTeNbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MAaTE€PUAJIOB B IOBCEIHEBHON KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSTHOW KHCJIOTHI,
MIPOBEICHUE KauE€CTBEHHBIX PEaKIMid Ha XJIOPUJI-UOHBI U HAOIIOICHUE MPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
TaJIOTEHOB M WX COCIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJICOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ o0paslamyd XJOpUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
oOpasiaMmu  cepel #u €€  COeAMHEHUSMH  (BO3MOXHO  HCIOJh30BaHUE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCIOTBI, M3YyYECHHE XHWMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBaMu azora, (ochopa W MX COSAMHEHUH (BO3MOXKHO HCIOJIH30BAHUE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U (pochar-uoH U M3ydeHHE MPU3HAKOB
UX IPOTEKaHUs, B3aUMOJICHCTBUE KOHLICHTPUPOBAHHON a30THOW KUCIIOTHI C MENIbIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHIETOK anMaza, rpadura, (QysuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOTrasa, MojaydeHue, coOupaHue, pacrioZHaBaHUE M U3y4EHUE
CBOMCTB YIJIEKHCJIOTO Ta3a, MpOBEJECHNE KAYECTBEHHBIX PEaKluii Ha KapOoHAT |
CUJIMKAT-UOHbl W W3yYEHHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a71a4u o treMe «BakHelIre HeMeTauIbl M UX COSTUHCHUS.

MeTa/iibl U UX COEIMHEHUSA

OO0mrast XxapakKTepPUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nonoxeHus B Ilepuonuueckoi cucreMe XuUMHYECKUX dieMeHToB [J[. .
MenneneeBa u ctpoenusi atomoB. CTpoeHHe MeTaJuioB. Merauinueckas CBsI3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HanpsoKeHUN MeTaiioB. OU3nMYeckue U XUMUUECKHE CBOMCTBa MeTauioB. OOiue
crnocoObl ToJiydeHHs] MeTauioB. IloHATHE O KOpPpPO3UMM METAJIOB, OCHOBHBIE
crocoObl 3ammThl UX OT Kopposuu. CraBel (CTaidb, YYryH, AIOPATIOMUHUMN,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[lemounsie MeTaiuibl: nojiokeHue B Ilepruoguyeckor cuCTeMe XUMUYECKHX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
du3NYeCKre U XUMHUYECKHUE CBOMCTBA (HAa mpuMepe HaTpus U Kaius). OKCUabl U



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . Menneneesa, ctpoeHue
MX aTOMOB, HAXOXJIeHUE B pupoae. Pu3nyecKkue U XuMuU4 €CKME CBOMCTBA MarHus
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJIFOMUHUIN: TIOJ1I0’)keHUE B [leproanyueckoi cucteMe XUMHUYECKHUX AJIEMEHTOB
J. . MenneneeBa, CTpOCHHE aTOMa, HAXOXKJIE€HUE B mpupone. dusmyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMHUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMHUYECKUEe CBOMCTBA kele3a. Okcuabl, ruipokcuibl U conu xkenesa (l1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pas3llaMd METAJUIOB M CIUIABOB, WX (HU3NICCKUMH
CBOMCTBAMH, H3Yy4YE€HHUE  pE3yJbTATOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJA
KaJbllMd WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHUIEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HAa MOHBI: MarHus, KajbliMs, AIFOMUHUA, [IUHKA, JKelie3a
(1) u xene3a (111), meau (Il), HaOIrOACHUE W OMMCAHHUE MPOIIECCOB OKPAIMBAHUS
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEpPHUAJIOB), UCCeq0BaHUE aM(OTEPHBIX CBOMCTB TUIPOKCHUIA ATFOMUHUS
Y TUJPOKCUJA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BaxkHeiiine
METAJUIBl U KX COCTUHEHUS.

XHUMHS M OKpPY:KaAK0IIasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKaroliew cpenbl (IpeaesbHas TOMycTUMAas
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
po0IeM.

Xumuueckuii IKcnepumenm:

M3y4yeHue oOpaslloB MaTepuaoB (CTEKJIO, CIUIaBbl METAIOB, MOJMMEPHBIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanu3zanusg MeEXIpeAMETHBIX CBsi3ed NpU HM3YyYEHUHM XUMHHM B 9 Kjacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOIOT s, MaTepUaIb.

@dusuka: Marepusi, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIUI,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
HOJYIPOBOAHUKHY, AUDJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINY €CKast
pemiérka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHULIBI U3MEPEHHs, KOCMHUYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE3/bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadms: armochepa, ruapochepa, MHUHEpaAIbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbI OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSTBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHue onbITa ACSTEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) maTpHOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(OpMmaliuent o
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUS O COIMAIbHBIX HOpPMax MW MpaBUIaX MEKIUNYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIEIOBATEIbCKOM, TBOPUYECKOM M JAPYruX  BUJAX
NEeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIEPUMEHTOB, CO3/IaHUU YYCOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TMPOIECCE OTON Yy4eOHOW MACSITEIHbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH MU COCTaBIISIONINE
OCHOBY JIJIl TIOHMMaHUsI CYITHOCTH HAYYHOW KapTUHBI MUpA, MpelCTaBleHUus 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUSI MPUPOIbI, B3aUMOCBS3AX YEJIOBEKA C
MIPUPOAHOMN CPEAOH, O POJIU XUMHUU B O3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHLHOM, WH(OPMAIIMOHHON M YHUTATENLCKOW KYJIbTYPhl, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TI03HAHMIO, JIFOOO3HATEIbHOCTh, T'OTOBHOCTH M
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHHUE IMOCIECACTBUN H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOJUMOCTH COOMIOACHUST TpaBWi O€30MaCHOCTA TIPH  OOpaIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) Tpya0BOro BOCIIUTAHMSI:

WHTEPEC K MPAKTUYECKOMY U3y4eHUI0 Ipodeccrii B Tpyaa Pa3IudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPACKTOPHUH MPOIODKEHUST 00pa30BaHMs C YIETOM JIMIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKH 1€JIECO00pa3HOE OTHOIIEHHWE K TPHPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHKUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
IIPaBIIT 0€30TIaCHOTO TTOBEICHHMS TIPHU paboTe ¢ BEIECTBAMH, a TAK)KE B CHUTYAITUSX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, il MOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPbl, OCO3HAaHHs TJI00aJbHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEIHLHOM,
KOMMYHUKATHBHON U COLIMAIILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJIbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAYyYHbIE TOHATHS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIE3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJISIOT Ha
OCHOBE 3HAHWU U3 ATUX MPeaMETOB (OPMUPOBATH MPEJCTABICHUE O IEJIOCTHOU



Hay4YHOW KapTHMHE MUpa, U YHUBEpCaJbHbIC YueOHbIE NEHCTBUS (I1I03HABATEIbHbIE,
KOMMYHUKATHUBHBIE, PETYJSATUBHBIE), KOTOpble 0OecneuynBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHHMPOBAHHUIO U OCYHIECTBIICHUIO Y4EOHOU
NEeATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBeEpPCAJbHbIE YUeOHbIe AeiiCTBUSA

ba3oBrblie 1oruyeckue 1eHCTBUA:

YMEHHUS HCIIOJIb30BaTh NPUEMBI JIOTMYECKOTO MBINUIEHHUS NPU OCBOCHHHU
3HAHMI: PACKPbIBATh CMBICII XUMUYECKUX MOHATUU (BBIACNIATh HUX XapaKTEpHBIE
NPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C JAPYIMMH IOHSATHSIMH), UCIOJIb30BaTh
HOHSATHS 17151 OOBSICHEHUSI OTJENbHBIX (DAKTOB W SIBICHUHM, BHIOMpATh OCHOBaHUS U
KPUTEPUHU I KJIACCHU(PUKAIUU XUMUYECKHX BEIIECTB U XMMHUYECKHUX peaKIui,
yCTaHABIMBAaTh NPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKAY OOBEKTAaMU H3YYEHHUS,
CTPOUTD JIOTUYECKUE PACCYKJEHUS (MHIYKTHUBHBIE, I€TyKTUBHBIE, [10 aHAJIOTUN),
JIeNaTh BBIBOJBI U 3aKIHOYEHUS;

YMEHUE MPUMEHATh B IMpOLECCE MO3HaHWS MOHATHS (IpEeIMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIC MPEICTABICHUS —
XMMHUYECKUH 3HaK (CUMBOJI 3JIEMEHTa), XUMHUecKas (opMysla U ypaBHEHHE
XUMUYECKON PEeaKIuu — IPHU pEelIeHUU y4eOHO-TTO3HABATENbHBIX 33]a4, C Y4ETOM
3TUX MOJEIBHBIX IPEICTABICHUN BBIABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIC
OPU3HAKH U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJCTBEHHBIE CBSI3U U
IPOTUBOPEUHNS B U3y4aEMBIX IPOLIECCAX U SABJICHUSX.

Bba3oBble ucciienoBare/bcKue AeiCTBHA:

YMEHHUE HCIIOJIb30BaTh IOCTABIEHHBIE BOIPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KAayeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

NPUOOPETEHHE ONbITa IO [UIAHWPOBAHUIO, OpPraHU3alUd W IPOBEIAECHUIO
YYEHUYECKHX OKCIIEpUMEHTOB, YMEHHE HaOMoJaTh 3a XOAOM IIpoliecca,
CaMOCTOATENIbHO MPOTHO3UPOBATH €0 Pe3yabTaT, GOpMYIUPOBATH 00OOIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM IPOBEIEHHOTO OIIbITA, UCCIIENOBAHMS, COCTABIISTh OTUYET
0 MPOJIETTaHHOM padoTe.

Pa6ora ¢ nundopmanueii:

yYMEHUE BBIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO
pa3’IMyYHbIX BUAOB U (HOPM MPEACTABICHUS, OTYYaEMYIO U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAsl ~ JIUTepaTypa XUMHUYECKOI'O COAEP)KaHUSA, CIPAaBOUHBIE
nocobusi, pecypcbl WHTepHETa), KpPUTUYECKH OLEHUBATH MPOTUBOPEUHUBYIO H
HEJIOCTOBEPHYIO MH(OPMAILIHIO;



YMEHUE NPUMEHATh Pa3IMYHbIE METOABl M 3alpoChl NMPU IOUCKE U OTOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX M MO3HABATENBHBIX 33/1a4 ONPEACIEHHOIO TUIIA, MPUOOPETEHUE OIbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpPOil aKTUBHOT'O HCIOJIb30BAHUSI PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUTIOCTPUPOBAaTh PEIIAEMBbIE 33Ja4d HECIOKHBIMU CXEMaMH, JWarpaMMamu,
apyrumu popMaMu rpaduku U UX KOMOMHALUSMY;

YMEHHE UCIONb30BaTh M aHAJIM3UpPOBAaTh B Ipolecce y4yeOHOH u
UCCIIEIOBATENbCKON AESATENIBHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAKOUIEH NPUPOJHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora U (Wiu) JUCKYCCHH) TIO
CylmlecTBy  oOcyxaaemMol  TeMmbl, (OPMYIUPOBaTh CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJIHEHUSI PEVIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTAaBIATh  MOJYYEHHBIE  pe3yibTaTbl  MO3HABATEIbHOU
NEATENBbHOCTH B YCTHBIX M IIMCBbMEHHBIX TEKCTaxX; JeNaTh IPE3EHTALUIO
pE3yNbTATOB BBIMOJHEHUSI XMMHUYECKOI0 3KCIEepUMeHTa (JIabopaTOpHOIrO OIbITA,
n1abopaTopHON pabOThI IO UCCIETOBAHUIO CBOWCTB BELIECTB, YUEOHOIO IIPOEKTA);

YMEHHUS Y4eOHOro COTPYIHHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIEAOBATENIbCKOM  JNEATEIbHOCTM  IPU  PELICHUH
BO3HHUKAIOUIMX MPOOJEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIacOBaHUs
no3uui (00CyXJIeHHs,, OOMEH MHEHHUSMH, «MO3IOBbIE HITYPMbD», KOOPAWHALIUS
COBMECTHBIX JICMCTBHIl, OINpENEIEHUEe KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIC YHHBeEpCcaIbHbIEC Y4eOHbIE AelCTBUA:

YMEHHE CaMOCTOSTEJIbHO OINPEAENATh LENH JEATEIbHOCTH, ILIAHUPOBATh,
OCYILECTBJISITh, KOHTPOJIMPOBAaTh U INPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelieHUs] YIeOHBIX U
[O3HABATENbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJATh WM KOPPEKTHUPOBAThH
MIPEVIOKEHHBIA  AITOPUTM  JACHUCTBUM TPHU BBINOJHEHWM 33aJaHUM C Y4ETOM
MOJIYYEHHSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX M PEAKLMSIX,
OLICHMBAaTh COOTBETCTBUE ITOJIyYEHHOI'O pPE3yJIbTaTa 3asBICHHON LEIH, YMEHHE
MCITI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IPEAJIaraeMble B YCJIOBUM 3aJaHUM.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeAMETHBIX PE3YJbTaTOB [0 OCBOCHHIO O00S3aTEIBHOIO
COJIEp)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHON padoueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMUCS HAy4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATEIbHOCTA [0  TOJYYEHHUIO HOBOTO 3HAHUSA, €ro  MHTEPHpETaILNH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xonity o6yuyenus B 8 kjacce nmpeMeTHbIE Pe3y/IbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICJ OCHOBHBIX XHUMHUYECKHX MOHSATHI: aTOM, MOJEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOJHAS U HEOJHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEJIbHASI ATOMHAsI U
MOJICKYJISIpHAasi Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasl JI0JIsl XUMHUYECKOTO AJIEMEHTA B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHJOTEPMHUECKHUE PEAKINH, TETUIOBON (P (HEeKT peakinu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAacCOBas JOJIA BEIIECTBA
(IporieHTHAs! KOHIIEHTpAIIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TOHSITUH W
MIPUMEHSITh 3TU MOHATHUS IPYA ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUSI  DBJEMEHTOB B  OMHApPHBIX  COCIMHEHUSIX,
MPUHAJJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIacCy COEIMHEHUW MO
dbopmyiaMm, BHUJ XHUMHUYECKOM CBSI3M (KOBaJCHTHAs U WOHHAs) B
HEOPraHUYECKUX COCIMHEHUSAX;

e packpeiBath cMmbicn Ilepmommueckoro 3akona [J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX mnojoxkeHus: B Ilepuoamueckoit cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOraapo;

e ONUCHIBATH M XapakTepu3oBaTh TabamuHyto (opmy Ilepromnueckoi
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynna (A-rpymnmna)» u «mnodoounas noarpynmna (b-rpymnma)», maibie u
OoJbIIMEe TEPUOAbl, COOTHOCUTH O0O3HAYEHHS, KOTOpPbIE HMEIOTCS B
tabmune «llepuogmyeckass cucrema XuMHUecKux »dieMeHtoB [J[. U.
MenzaeneeBa» ¢ YHUCIOBBIMH XapAKTEPUCTUKAMH CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U pacrpeesieHne UX MO0 SJIEKTPOHHBIM CIIOSIM);

KJIacCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HEOPraHUUYECKUE BEIIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIME XWMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKIast OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPAaBHEHHM COOTBETCTBYIOIINX XUMHUECKUX PEAKIINN;

MPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaUYe€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHHWS XWMHYECKUX TMpEBpalleHU B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCHUTEIHHYIO MOJICKYJSIPHYIO W MOJIIPHYIO  MAcChI
BEUIECTB, MAaCCOBYIO JIOJI0O XUMHUUYECKOro »dJeMeHTa 1o ¢opMmyre
COEIMHEHUS, MAaCCOBYIO JIOJIIO BEUIECTBA B pacTBOPE, MPOBOJIUTH PACUEThI
M0 YPAaBHEHUIO XUMUYECKON PEaKIUU;

MPUMEHSATH OCHOBHBIC OIEPAIMH MBICIUTEILHON ACITEIHPHOCTA — aHAJH3
W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMATH3aIlnio, KIacCU(PHUKaIIUIO,
BBISIBJICHUE TPUYUHHO-CIIC/ICTBEHHBIX CBSI3€H — IS M3y4€HUs CBOWCTB
BEIIECTB W XHWMHYECKHX pEaKIMi, eCTECTBEHHO-HAyYHBIC METObI
MO3HAHUS — HAOMIOJICHUE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeIOBaTh  MpaBWJIaM  TIOJIb30BAaHUSI ~ XMMHYECKOW  TOCYIOM U
nabopaTopHbiM 000pYJOBaHUEM, a TaKKe IMpaBuiIaM oOOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSAMH TII0 BBITIOJTHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TOJYYCHHI0O W COOUpaHUIO
razoo0pa3HbIX BeENIECTB (BOAOpOJAa U KHUCIOPOAA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEIECIEHHON MAacCCOBOM JIOJIEd PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W TPOBOJUTH  XMMHYECKHE  DKCIEPUMEHTHI  TIO
pacrno3HaBaHUIO PACTBOPOB IIETOUEH U KUCIOT C TOMOIIBIO MHIUKATOPOB
(makmyc, heHondTaNenH, METUIIOPAHK U JPYTUe).

K xoHIy 00yuenusi B 9 kjacce nmpeMEeTHbIE pe3yIbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YJAIOIINXCS YMEHUM:

pPacKphIBaTh CMBICT OCHOBHBIX XHUMUYECKHX TOHATHH: XHUMHYECCKUN
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATENLHOCTD, CTENEHb
OKHUCJICHHSI, XUMUYECKasl PeaKIlysi, XUMUYECKasl CBs3b, TEIUIOBON A(PdeKT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEAJICKTPOJIUTHI, DJIEKTPOJIUTHYECKAS JTUCCOIMAINNS, PEAKIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMbIe U



HeoOpaTUMbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTEJIb,  OKUCIEHHME U  BOCCTAHOBJICHHUE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbl, CKOPOCTh XHWMHUYECKOM PpEaKUWH, NPEAECTbHO IOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MPUMEHSIThH 3TU MTOHSTHUSI IPU ONKMCAHUM BEIIECTB U UX MPEBPAICHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEIENATh BAJIEHTHOCTh M CTENEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHMSX PA3JUYHOrO COCTAaBa, NPUHAICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJIEHTHAsl, MOHHAs, METaUNIMYECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3apsi/i MOHA MO0 XMMHYECKON (GopMylie, XapakTep Cpeibl B
BOJIHBIX PAaCTBOPAX HEOPraHWYECKUX COCAUHEHHUM, TUI KPUCTAJUITMYECKOU
PELIETKU KOHKPETHOI'O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAHHUE: OINKChIBATH W XapaKTEpU30BaTh
tabmmunyo ¢opmy [leprmonuueckoit CUCTEMBbI XUMUYECKUX 3JIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUYCHMS, KOTOpPhIE HMEIOTCS B IEPUOAWYCSCKONM TabnuIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacnpeiesieHue WX 10 DJEKTPOHHBIM CJIOSM), OOBSCHSATH OOIIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCAUHECHUU B
npeaenax MajiblX MEePUOJIOB U TJIABHBIX MOJATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIACCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTHI, HECOPTraHMYECKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEIIECTB, MO TEIUIOBOMY A(PQEKTy, MO0 M3MEHECHHUIO CTETICHEW OKHUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKkTepu30oBaTh (OMUCHIBATh) OOIIME W Ccrenuuueckue XUMHYECKUe
CBOMCTBAa MPOCTBIX M CJIOXKHBIX BEHIECTB, MOATBEPXKAAs OIKMCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTAaBJIITh  YPABHEHHS DJICKTPOJIUTHUYECKON JIUCCOLMALUAMN  KHUCIOT,
LIEJI0OYEN U COJIEM, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUA MOHHOIO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI DJICKTPOHHOIO OajaHca 3TUX peaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO U MOJSPHYHO MacChl
BEIIECTB, MAacCCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opMmyIe
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
M0 YPaBHEHUIO XUMUUYECKON PEaKIUU;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUUM C WHCTPYKIIUSIMA TI0 BBHITIOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOAUTh  PEAKIMU,  TOATBEPKIAIONMINEC  KAYSCTBEHHBIA  COCTaB
Pa3IUYHBIX BEIIECTB: PaClO3HABaTh OIMBITHBIM IyTEM XJIOPUI-, OpOMU/I-,
nonua-, KapooHar-, ¢ocdar-, CUIMKaT-, Cyiab(par-, THIPOKCUI-HOHBI,
KaTMOHBl aMMOHHMS M HMOHBI M3YUYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTH OCHOBHBIE OIEpaIlii MBICIUTEILHON JEITCIBHOCTH — aHaIu3
W CHHTE3, CpaBHCHHE, OOOOIICHHEe, CHUCTEeMaTU3allNIO, BBIABJICHUC
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJII0JICHUE, W3MEpPEHHUE, MOJICTUPOBaHUE, SKCIIEPUMEHT (peasibHbIM U
MBICJICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIACC
KosunuecTrBo 4yacoB
Ne HaumeHoBanue pa3nenoB u DJIeKTPOHHBIE (LM poBbIe)
n/n TeM NMPOrpamMMbl Bcero Konrpoabusre Hpakruecikue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BaykHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmorexa [IOK
MPAKTUYCCKOMN eI TEIBHOCTH https://m.edsoo.ru/7f41837¢
YeoBeKa
12 BemecTBa n xumuueckue 15 1 bubmumoreka [IOK
peaxkuu https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. Ilonsitue bubmmoreka LIOK
2.1 6
00 oxcuzax https://m.edsoo.ru/7f41837¢c
59 Bonopon. [lonsitue o kucinorax 3 1 bu6moteka [IOK
U COJISIX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [ToHsiTHE 00 5 1 1 bubmoreka [IOK
OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHEIE KJIACCHI 11 1 1 bubmiorexa [IOK
HEOPraHUYEeCKUX COEMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepuoanyeckuii 3aK0H 1
[Tepuonnueckas cucrema

bu6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CTpoeHue aroma
XuMHUYeECKas CBA3b. Eu6 10K
nOIMOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bubmoreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa TIOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie | IlpakTnueckue (pp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKIMH
11 [ToBTOpEHue u yriybieHue 3HaHUI 5 1 bubmotexa [JOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edso00.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmotexa [JOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTHKAa XUMUY eCKIX 4 1 bubmmoreka [IOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa LIOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmorexa [JOK
' PYITHEE ’ P https://m.edso0.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmel. Yriaeposa u 8 1 2 Bu6mmorexa [IOK
' . PYHTIRL. poa https://m.eds00.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Wroro no pazneny 25



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

Paznea 3. MeTaajbl M X COeIUHEHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmmoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https:/m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa HOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara undposBbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue A p
n/n Bceero U3ydeHus1 | oOpa3oBareibHbIE
padoThI padoThI
pecypchbl

1 IIpenmet xumun. Poibp XuMHH B )KU3HU 1 bubmmoreka LIOK
yesjoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTe 0 MeTOaX MTO3HAHUS B XUMHUHU 1 bubmorexa [TOK

https://m.edsoo.ru/ff0d227e
[Tpaktnueckas padora Ne 1 «IIpaBuia

3 paboThI B JTAOOPATOPHH M ITPUEMBI 1 bubmmorexa [IOK
oOpalieHus ¢ JJabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM»

4 Uucteie BemecTBa U cMecH. CITOCOOBI 1 bu6mmoreka [JOK
paszesieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas padora Ne 2

5 «Pa3genenue cmeceit (Ha mpumepe 1 brbmorexa [TOK

A . pumep https://m.edsoo.ru/ff0d28c8
OYHUCTKH MOBAPEHHOMN COJIH)»
bubmioreka [IOK
6 A 1
TOMBLH MOJICKYIIB! https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bubmoteka [JOK
(CMMBOJIBI) XUMUYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CIIOXKHEBIE BEIIECTBA 1 bubmorexa HOK

P https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE yUeHHE 1 butmmorexa [IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [JOK
10 Xumuueckas popMyia. BaaeHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX HJIEMEHTOB
11 OTHOCHUTEIIbHAs aTOMHAs Macca. bubmoteka IJOK
OTHOcCHTENBbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XUMHYECKOT'0 bubmioreka [IOK
3JIEMEHTa B COEIUHCHUU https://m.edsoo.ru/ff0d350c
13 KoamuectBo BemecTBa. Moib. bubmotexa [JOK
MomnsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nyecKne U XUMUISCKNC SIBICHUS. bubmioreka [IOK
XumMuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycnoBUs IPOTEKAHUS bubmuorexa [IOK
XUMUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUS MacChl BEILIECTB. bubmotexa [JOK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konuuectna, Macchl
17 BEIIECTBA MO YPAaBHEHUSIM XUMUUECKUX bubmmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccudukanuss XUMUIECKUX pPeaKIuii
18 (coenuHeHUs1, pa3JIOKEHUS bubmiorexa LIOK
! P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHITUKJIOEUCT 0606y eHue u bubmioreia LTOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3allusl 3HAHUH
20 Kontponphas pabora Nel o reme bubmuoreka LIOK
«BemecTBa 1 XUMHUECKHUE pEAKIIUN» https://m.edsoo.ru/ff0d4290
21 Bosnyx — cMech razos. Cocras bu6mioteka LIOK

Bo3ayxa. Kuciaopong — aneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeniectBo. O30H

duznyeckue U XUMUYECKHUE CBOMCTBA

22 KHCIopoa (peakuu OKHCIEHUS bubmorexa [OK
TIOpOAd (peakdt g ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
CriocoOwI moTydeHust KUCIopo/a B
23 nabopaTOpUU U MPOMBIIIJICHHOCTH brbmorexa [TOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucimopona
TennoBoi 3¢dekT XuMuIecKou
24 peakiuu, MOHATHE O bubmmorexa [IOK
TEPMOXUMHUYECKOM YpaBHEHUHU, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUIX
TommuBo (HeTh, Yroiib U METaH).
25 3ar SISHCIEI/IC(1;03 yia CIOCOOBI Zro bubmorexa [JOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 «Ilonyuenue u cobupanue K1ciopozaa bubmmorexa [IOK
Y . p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHE ero CBOMCTB»
97 Bonopon — 3neMeHT u mpocroe bubmmotexa [IOK
BelecTBo. Haxoxaenue B mpuponae https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XUMHYECKHE CBOMCTBA bu6moreka [JOK
Bozopoaa. [Ipumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
bubmioreka [IOK
29 II
OFITHC O KHCHOTAX M cOTAX https://m.edsoo.ru/ff0d50d2
30 CriocoOblI OJIy4eHHS BOIOPO/Ia B bubmoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padorta Ne 4 mo treme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue BOA0Opoaa,

H3Y4YEHHUE €ro CBONCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4dd0
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MounsipHblil 00bEM ra3oB. 3aKoH

bu6mmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncaenns o0bEMa, KOIHMYECTBA
33 BEII[ECTBA T'a3a MO €ro M3BECTHOM bubmiorexa LIOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UJIU 00BEMY
Beraucienust 00bEMOB ra3oB 1Mo
34 ABHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA brbmorexa [TOK
P R peakh . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 ®du3znyecKkne 1 XMMUYECKUE CBONCTBA bubmotexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwmii. [TonsTHE 00 bu6mmoreka [JOK
MHIMKaTOpaxX https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HachileHHbie
37 u HiHaCBIpeHHBII; aCTBOPBI MH;CCOBaH bubmmorexa [IOK
N P PRI https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEILIECTBA B pacTBOPE
[Ipaktueckas padorta Ne 5 mo teme
38 «IIpuroroBiieHre pacCTBOPOB C bubmotexa [JOK
OIpeenEHHON MacCOBOM 10JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBA»
39 KonTtponbsHas padora Ne2 o teme bubmuorexa [JOK
«Kucnopon. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTa, KiIaccupuKaus, bubmioreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITony4yenue 1 XuMHU4YECKHE CBONCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCH/JIOB
42 OcHoBaHus: cOCTaB, Kiaccupuranus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Toyuenue u XuMHu4YecKe CBOMCTBA bubmuoreka LIOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxanus, bu6moreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonyyeHnue u XuMHYECKHE CBOWCTBA bubmmotexa [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYPa,

46 CHOCOéBII)HOJ'I )eHI/I}I XI/IMI/I‘:Z(I:)KI/IC bubmorexa HOK

. i ’ https://m.edso00.ru/00ad9474
CBOICTBa
[IpakTuueckas padorta Ne 6. Perenue

47 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«OCHOBHBI€ KJIaCChl HEOPIaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIIMH CHUIN

48 I'enernueckast CBSI3b MEX1Y KlaccaMu bubmmorexa [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O0o001IeHEe U CUCTeMaTH3aIUs 3HAHUI

m H https://m.edso0.ru/00ad9ch?2
KonTtponbsnas padora Ne3 mo reme
50 "OCHOBHBIE KJIaCCHI HEOPraHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCTMHCHUM
[lepBbie MONBITKY KJIaCCU(PUKALIUH
51 XHMHYECKHUX 3JIeMEHTOB. IlorsaTue o bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepnonnueckuii 3aKoH 1
bu6moreka [JOK
52 [Tepuonuueckas cucTeMa XUMHY ECKHX
https://m.edsoo.ru/00ada52¢
anemenToB /. 1. MeHneneeBa
buo OK
53 [Tepuoapl, rpymnmbl, HOATPYIIIBI nosmorexa L1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

>4 snep. 3oTombl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 060J‘IO‘~ICKV BuGmorexa [JOK
55 aToMOB 35ieMeHTOoB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cuctembl . 1. Menaeneera
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA IO €ro MOJIOKECHUIO B bu6moreka [JOK
[Tepuognueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepponnueckoro 3akoHa aJis
57 pa3BUTUS HAyKH U nipakTuku. 1. W. bubmuorexa [IOK
MenneneeB — y4€HbIH, Ieaaror u https://m.edsoo.ru/00ada96e
rpaKJaHUuH
PesepBHbIii ypok. O6001IeHNHE 1
58 CI/ICTIe)MaTI/I?s;,III,I/ISI 3HaHH;IH / bubmorexa [JOK
. https://m.edso00.ru/00adb33c
Bcepoccuiickas mpoBepounast pabota
Kontponsnas padora Ned mo teme
59 «CtpoeHue atoma. XUMHUYECKasi CBSI3b) bubmioreia LTOK
. https://m.edso0.ru/00adb486
/ Beepoccuiickast mpoBepouHasi paboTta
60 DNEKTPOOTPHUIIATEIHHOCTh ATOMOB bubmmorexa [IOK
XUMUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6munoreka [JOK
61 Honmas xiMirieciast cossp https://m.edsoo.ru/00adac34
62 KoBasieHTHas MOJsIpHAst XUMHUYECKast bubmuoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HemoJIsipHAs XUMUY eCKast bubmmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHpb OKUCICHUS bubmotexa [JOK
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https://m.edsoo.ru/00adae28

65 OKHUCIUTENBbHO-BOCCTAHOBUTEIIbHbBIE 1 bubmotexa [JOK
peakiuu https://m.edso0.ru/00adb076
bu6moreka [JOK
66 1
OKHCIHTEH 1 BOCCTAHOBHTEIIH https://m.edsoo.ru/00adb076
PesepBHEIi ypok. O0001€HNE 1
67 CI/ICTEMaTI/BZ, pI/ISI 3HaHHI>I'III 10 TEME 1 bubmorexa LIOK
H https://m.edso0.ru/00ad9cb?
«CTtpoeHue aToma. XMMUYECKasl CBSI3bY
68 PesepBHbIii ypok. O0001ICHHE U 1 bubmuorexa [JOK
CUCTEMATU3ALINS 3HAHUN https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO HACOB I10 68

ITPOTPAMME
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9 KUIIACC

Kosu4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Iepuognyeckuil 3aKoH.

1 Ilepuonnueckas cucrema 1 bubmmorexa [IOK
XUMHYECcKux dyemeHToB Jl. W. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOMCTB XMMHYECKUX DJIEMEHTOB 1 bubmorexa [TOK

B} https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIIATypa 1 bubmoteka IJOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunel xuMmudeckoi CBSI3U U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponbsnas padora Nel mo reme

5 «IToBTOpEHUE U YrIyOJIeHUE 3HAHUMA 1 1
OCHOBHBIX pa3IeoB Kypca 8 Kjaccay

6 Knaccudukanus xumudeckux 1 bubmioreka [IOK
peaKuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHEe O CKOPOCTU XUMUUYECKOU

7 eakuuu. [IoHsITHE O TOMOrE€HHBIX U 1 Bubmiorexa OK
P ' https://m.edsoo.ru/00adbe9a
TreTEepPOreHHBIX PEaAKITUIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHUHU.

bu6mmoreka [JOK
8 @akTopsl, BIUSIONIME HA CKOPOCTh 1

XUMHYECKON PE€aKkouu U MMOJIOKEHUEC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'O PaBHOBCCHU A

OKHMCIIUTEIBHO-BOCCTAHOBUTEILHBIC

bubmoteka IJOK

9
peaKkuuu https://m.edsoo.ru/00adcade
Teopus 2JIEKTPOIUTHUECKON
10 I/IC(F))O na I/II/IpCI/IJILHBIe U cia0ble bubmiorera ITOK
A 1AL https://m.edso0.ru/00adcd68
ANEKTPOIUTHI
11 HounEble ypaBHEHUS PeaKIAi bubmorexa LHOK
P peart https://m.edsoo.ru/00add448
XHUMHAYECKHE CBOMCTBA KHUCJIOT U
12 OCHOBAHHI B CBETE MIPEICTABICHUN bubmorexa [IOK
pun https://m.edsoo.ru/00add5d8
00 JIEKTPOIUTHUECKOMN IUCCOITUALINN
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 peaCcTaBICHU 00 Bubmorexa HOK
pel . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHIECKOMN TUCCOIUALINH
14 ITonaTue o rugponnse comneit bubmrorexa ITOK
AP https://m.edsoo.ru/00add9d4
15 OO6o001IeHNe U CHCTeMaTH3AIUS bubmotexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
16 «Perrenne sxcriepuMeEHTAIBHBIX bubmorexa [IOK
P https://m.edsoo.ru/00addbfa
3aaay
KonTtponbsHas padora Ne2 o teme
17 «DIEKTPOIUTHYECKAS TU CCOLIUALIUS Bubmiorexa HOK
p a HHATA. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUH B PACTBOPAX)
OO6m1ast XxapakTepUCTHKA TaJOr€HOB.
18 XuMHYECKUE CBOMCTBA HA IIPUMEPE bubmorera TOK
P P https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposoapopo. ComnsiHasi KUcCioTa, bubmmorexa LIOK
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XUMHUYECKHE CBOMCTBA, IMOITY4YCHHE,
MPUMEHEHUE

https://m.edsoo.ru/00ade104

[Ipaktueckas padorta Ne 2 mo teme

bu6moreka [JOK

20 «ITonyuenue coONSIHOM KUCIOTHI,
- . https://m.edsoo.ru/00ade348
n3y4deHue e€ CBOMCTB»
Brruucnenus mo ypaBHEeHUSIM
21 XUMHUYECKUX eazpnﬁ €CJIM O/IUH U3 brbmorexa [TOK
PEATIIL, A https://m.edsoo.ru/00ade488
peareHToB JIaH B U30bITKE
99 OO011ast XapakTepUCTHKA JIEMEHTOB bubmmorexa [IOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATIOTpOITHBIE MOIU(DHUKALIUN CEPHI.
93 Haxoxnenue cepbl U €€ coeqMHEeHn bubmuotexa [JOK
B IIpupojie. XUMHUYECKUE CBOICTBA https://m.edsoo.ru/00ade64a
cepsl
CepoBo10po/1, CTpOCHUE, bubmoteka IJOK
24 .
(bu3nYeCKue 1 XUMUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcunebl cepbl. CepHasi KHCIIOTA,
25 ¢buznyecKknue 1 XUMHUYECKHUE CBOICTBA butmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHUE
XUMHUECKHE peakiuy, JIeKalue B
OCHOBE MPOMBIIIIEHHOTO CcIloco0a
26 MOJYYEHUS CEPHON KUCIIOTHI. bubmmorexa [IOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIel cpeapl CoeNNHEHUSIMU
Cephl
97 Beraucnenne MaccoBoi 105U BIXOAA bu6mmoreka [JOK
MPOAYKTA PEAKIUN https://m.edsoo.ru/00adec8a
28 OO0mras XxapakTeprcTHKa JIEMEHTOB bubmorexa [IOK
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VA-rpynnsl. A30T, pacipocTpaHeHUE
B IpUpoJe, GU3HUECKHUE U
XUMHYECKUE CBOKCTBA

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

AmMuak, ero Gu3n4ecKue u

29 XUMUYECKUE CBOKCTBA, MOJTYYECHHUE U bubmorexa [TOK
> THOTYH https://m.edsoo.ru/00adf004
MPUMEH CHUE
[Ipaktueckas padorta Ne 3 o teme
30 «[Tonyuenne aMMuaka, U3y4eHHe ero brbmorexa [TOK
. - MY https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KHCIIOTa, € PU3nYeCcKHue u bubmuorexa [IOK
XMMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonbp3oBanue HUTPATOB U COJIEH
aMMOHUS B Ka4ECTBE MHHEPAIBHBIX

32 no0peHnii. XUMHYECKOE bubmorexa HOK
yAOOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHHUE OKPYKAIOIIEH CpeIIbl
COCMHEHUSMH a30Ta
Docdop. Oxenn pocepopa u

33 (boc:li))o pHaSI KI/ICJ'I((I))Ta (bq)lfau(q\e/:)cxne u brbamorexa [IOK

p 7 https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYECHUE
Hcnonbs3zoBanue gpocdaros B

34 KaueCcTBE MUHEPAJIbHBIX yI100pEHUI. bubmuorexa [JOK
3arpsi3HeHue IPUPOIHOM CPebl https://m.edsoo.ru/00adfc20
¢dbocdaramu
Yraepoa, pacnpocTpaHeHHE B

35 pH 1(3) e gmsnzecxie U XUMHUYECKHUE bubmorexa [TOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOMcCTBa
36 Oxkcunsl yriaepoaa, ux Gu3ndecKkue u bubmotexa [JOK

XUMHUUYECKHE CBOIMCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKOoJNOornyeckue mpooJemsl,
CBsi3aHHBIE ¢ OKcuaoM yrieponaa (1V)

37 VYronbHas KUCIOTA U €€ COJIU bubmorexa [JOK
https://m.edso00.ru/00ae006¢c
[Ipaktuueckas padota Ne 4 o Teme

38 "ITosrydyeHue yriekucioro rasa. bubmmoreka LIOK
KavecTBeHHas peakuus Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHaYaIbHBIE TTOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa [JOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepoja
40 KpeMHuii 1 ero coeHeHuUs bubmioreia LTOK
https://m.edso0.ru/00ae080a
[Ipaktueckas padorta Ne 5. Perenue

a1 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«Bakuelmme HeMeTallJIbl ¥ UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS
KonTtponbnas pabora Ne3 o reme

42 «BakHeimme HeMeTaJlTbl U UX bubmorexa TIOK

https://m.edsoo.ru/00ae0el8
COCTMHEHUS
OO6m1ast XapakTeprCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 MeTtammdeckas CBsI3b U bubmoteka [JOK
METaJUIMYeCcKasi KPUCTAJUINY €CKas https://m.edso00.ru/00ae103e
pemérka. dusnyeckue cBoricTBa
METaJJIOB
XUMHUECKHE CBOMCTBA METAIJIOB.

44 DNEeKTPOXUMUUYECKHUH psJl bubmmorexa [IOK

HANPsLKEHUN METAJIOB

https://m.edsoo.ru/00ael1156
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O61ue criocoObl MoTy4YeHus
MetajuioB. CruiaBbel. BerduciieHus 11o

45 aBHEHUAM XUMHYECKHUX PEAKIIUN bubmorexa HOK
yp PeAKIHH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJACPIKUT
MPUMECH
46 TToHATHE O KOPPO3UU METAIIOB bubmiorera TTOK
PP https://m.edso0.ru/00ae1278
bubmioreka [IOK
47
[lenounbie merauel https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ TUAPOKCHUIBI HATPHS U bubmmorexa [IOK
KaJus https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — bubmuorexa [IOK
KaJIbLUHA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxuelimme coequHeHns KaabIus bubmorexa HOK
A 1 https://m.edsoo.ru/00ael15e8
51 O00011IeHNE U CHCTEMATA3AIHS
3HAaHUH
59 JKEcTKOCTh BOJBI M CITOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTnueckas padorta Ne 6 mo reme
53 "YKEcTKOCTh BOIBI U METOMLI €€ bubmorexa HOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bu6mmoreka [JOK
54 A
JTOMITHITH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIC CBOWCTBA OKCHA H bubmorexa [IOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keteso bu6mmoreka [JOK

https://m.edso00.ru/00ae1d86
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Oxcunibl, THAPOKCUABI M COJIHU XKee3a

bu6mmoreka [JOK

> (I u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O6o0011eHe U cucTeMaTU3aIus
3HAHUHN
[Ipaktuueckas padota Ne 7. Pemienue
59 JKCIIEPUMEHTAJIBHBIX 3a7a4 MO TEME bubmuotexa [JOK
«BaxHelnme MeTabl U UX https://m.edsoo.ru/00ae3de8
COEITMHCHUS
Brruncnenus no ypaBHEHHIM
XUMHUYECKUX PEaKIUi, €ClIu OANH U3
50 peareHToB JaH B H30BITKE UM bubmuorexa [IOK
COJICPKUT MpUMecH. Brruncienus https://m.eds00.ru/00ae1750
MacCOBOH JI0JIM BBIXOZA MPOTYKTa
peakuu
61 O6o0011eHe U cucTeMaTU3aIus
3HAHUHN
Kontponshas padora Ned mo reme
62 «BakHelmme MeTaIbl U X
COCITUH CHHUSI»
63 BemectBa u Marepuasl B bu6mmorexa IIOK
MMOBCEITHEBHOM KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE bubmmorexa [IOK
OKpY’KaroIen cpesibl https://m.edso00.ru/00ae4270
65 Ponp xuMuu B pemenun bubmuoreka LIOK
9KOJIOTUYECKUX MTPo0IeM https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O0001IeHNE 1 bubmorexa [IOK
cHUCTEeMAaTH3alus 3HaHUHU https://m.edsoo.ru/00ae0d0a
67 PesepBHbIii ypok. O6001ICHNHE 1 bubmotexa [JOK
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cucTeMaTu3aug 3HaHUuHU

https://m.edsoo.ru/00adb33c

68 PesepBHbIii ypok. O6001IeHNE 1

cUCTEMAaTHU3AallMA 3HAHUN

bubmoteka IJOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA30OBATEJIbHOI NPOT'PAMMBbBI

8 KVIACC

Kon
NMpoBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

1

ITo Teme: ((HepBOHaLIaJ'II)HBIe XUMHYCCKUC ITIOHATHUA»

11

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TIOHATHI: aTOM,
MOJIEKYJa, XHUMHYECKUW DSJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMech (OAHOpPOAHAS M HEOMHOPOAHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAs AaTOMHAas M MOJEKyJsipHass Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJSIpPHas Macca, MaccoBas JOJS XUMHYECKOIo
JJIEMEHTa B COEIUHEHHM, MOJISIPHbII 00BEM, XUMHUYEcKas peaxKuus,
KnaccupuKalus  peakluii:  peakiuu  COSNWHEHUsS,  peakluu
pa3NOKEeHHs, PEaKIUU 3aMelICHUs, peaknuu OOMeHa, 5JK30- U
SHIOTEPMUYECKHE PEAKIUU, TEII0oBOH 3PQeKT peakiuu, pacTBop,

MaccoBas J0Jis BemlecTBa (IPOIEHTHAsI KOHIIEHTpaIus) B pacTBOPE

1.2

HWIIIIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MOHATHI H

MNPUMCHSATL 3TH MOHATUSA TPHU ONMMCAHHUU BCIICCTB U UX HpeBpameHm"I

1.3

UCIOJb30BaTh XUMHUYECKYI0 CHMBOJMKY JAJIl COCTaBJIEHUS (POpMYJI

BEIECTB U YPAaBHEHUN XUMHYECKUX PEAKIIUI

14

PpaCKphbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCcChI BCIICCTB,
MOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJSIPHOI'O Y4YCHHA, 3aKOHaA

ABoranpo

1.5

OnpeaAcCIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOHMHCHHUAX

1.6

KIacCU(UIIMPOBATh XUMHUYECKUE peaKnuu (M0 YUCIYy U COCTaBy

YYaCTBYIOLIMX B PEAKIIMU BEIECTB, 10 TEMJIOBOMY 3P PeKTy)

1.7

BBIUUCIATD OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYHO MACChbI

BCIICCTB




1.8

BBIUHCIIATh MAacCOBYIO JOJII0O XHMHUYECKOrOo 3JIeMeHTa Mo (opmylie

COCIIMHCHUS,

1.9

BBIYHCIIATh MAaCCOBYIO JOJIIO BEIICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METOJIbI MO3HAHUSI — HaOII0eHMe,
U3MEpEeHUe,  MOJIeIMPOBaHUE,  OKCIEPUMEHT  (peajbHbli U

MBICJICHHBIN )

ITo Teme: «BaxHeline npeacTaBUTEIN HEOPraHUUECKUX BEMIESCTBY»

2.1

pacKpbIBaAThb CMBICI OCHOBHBIX XHUMHYCCKHX HOHSTHI: OKCH I,

KHCJI0Ta, OCHOBAHHC, COJIb

2.2

OIIpCACIATL TMPUHAAJICKHOCTh BCLICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coeMHeHui o Gpopmyaam

2.3

KJ'IaCCI/I(i)I/IHI/IPOBaTB HCOPraHn4YeCCKue BCUICCTBA

2.4

XapakTepu3oBaTh (ONMCHIBaTh) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB pa3IMYHBIX KJIACCOB, MOATBEPXkAas ONMCAHUE MPUMEpaMu

MOJICKYJIEIPHBIX ypaBHeHPIfI COOTBCTCTBYIOIIUX XUMHUUYCCKUX peaKHI/Iﬁ

2.5

IMPOrHO3UpPOBATH CBOIICTBa B€IIECCTB B 3aBUCHMOCTH OT HX
Kau€CTBCHHOI'0 COCTaBa, BO3MOXHOCTH IPOTCKAHUA XHUMHYCCKHUX

MPEBPALLEHUN B Pa3JIMYHBIX YCIOBUAX

2.6

cleioBaTh IpaBWJIaM  TOJb30BAHUA XUMHUYECKOM TMOCYAOH H
nabopaTOpHBIM O0OPYJIOBAaHHUEM, a TaKKe MpaBWiIaM OOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBMU C HMHCTPYKLUMUSIMH IO BBIOJIHEHUIO
1ab0paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHHIO U COOMPAHUIO
ra3o00pa3HbIX BEIHIECTB (BOIOpPOJA M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB C OIpPENENIEHHOW MAacCOBOM JIOJNIEM PAacTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh U MIPOBOJUTH XUMUYECKUE SKCIEPUMEHTHI 110
pacno3HaBaHUIO pPACTBOPOB ILEJIOYEH U KUCIOT C TOMOUIBIO

MHAMKATOPOB (J1akMyc, (peHonpTanent, METUIIOPaHX U APYTHE)

2.7

MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUECKOH peaKInu

I[To Teme: «llepuomnueckuit 3akoH u Ilepmoguueckas cucrema
xumuueckux osiementoB JI. WM. MenneneeBa. CTpoeHHE aTOMOB.

Xumudeckas cBsi3b. OKHCINTEIBHO-BOCCTAHOBUTEIIbHBIC peaKmum»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSTHUM: SIAPO aToMma,
AIIEKTPOHHBIN CIIOM aTomMa, aToOMHas oOpOWTandbh, paguyc aToma,

XUMHUUYCCKas CBA3b, IOJIAPpHAA W HCIOJApHAsd KOBAJICHTHAsA CBA3b,




ANEKTPOOTPULIATENbHOCTh, HWOHHAsl CBSI3b, HWOH, KATHOH, AHWOH,

CTCIICHb OKUCJIICHUA

3.2

KHaCCH(pHHHpOBaTB XUMHNYCCKHUE 3JICM CHTBI

3.3

OIKCHIBaTh M XapaKTepu3oBaTh Tabmmunyio (opmy I[lepumomuueckoit
CHUCTEMbl XHMHUUYECKHX DJEMEHTOB: pa3inyaTh MOHSTHS «TJIaBHAs
noarpynmna (Arpynma)»y u «mobouyHas moarpynmna (brpymma)y,

«MaJiple» U «OONbIINE) I €pUOabL

3.4

packpeiBaTh cMbIca Ilepuonmueckoro 3akona J[.MI. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHNUE NIEPUOAUIECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX JJEMEHTOB OT MX noyoxeHus B llepuoguyeckoi

CUCTEMC

3.5

COOTHOCHTh  OOO3HA4YEeHHS, KOTOpPhIE HUMEIOTCS B  TaliHIle
«[Tepuonunueckas CHCTeMa  XHMHYCCKMX  dyemeHTtoB .M.
MenpeneeBay ¢ YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHSI aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsn sapa, oOIiee YHCIIo

3JIEKTPOHOB M PACHPEEIECHNE UX 10 JIEKTPOHHBIM CIOSIM)

3.6

OIIPpCACIIATD CTCIICHb OKHUCJICHHUA 3JICEMCHTOB B 6I/IHapHBIX

COCOHMHCHHUAX

3.7

ONpEAeNsATh BHUJ XUMHUYECKOH CBSI3M (KOBaJIEHTHas W HWOHHAs) B

HCOPraHN4CCKUX COCAMHCHUAX

9 KJIACC

Kon
NPoBepPsieMoro
pe3yabrara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaThbl 0CBOCHUSA OCHOBHOM
06pa3OBaTeJIBHOﬁ mporpamMmmsbl OCHOBHOTO od1ero 06pa30BaHl/lﬂ

1

Ilo Teme: ((BCH.[GCTBO U XUMHYCCKasd pCaKIusi»

11

pPAacKpbIBaTh CMBICI OCHOBHBIX XHMMHUYECKUX IIOHATHH: pacTBop,
AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAs JUCCOLMALNS,
peakluyd HOHHOI'O OOMEHA, KaTalu3aTop, XUMHUYECKOE PaBHOBECHE,
obpaTruMble u HeoOpaTHMBble peakuuu,
OKHCJIUTEIbHOBOCCTAHOBUTEIbHbBIE peakuumy, OKHCIIUTEIb,
BOCCTAaHOBUTENIb, OKHUCIEHHME W BOCCTAHOBJIEHHE, aJJIOTPONUS,
aMpOTepHOCTh,  XUMHYECKast  CBs3b  (KOBaJICHTHas,  HMOHHAas,

MeTaJ'IJ'II/I'-IeCKaSI), KpucTtaljimacckas peméTKa, CIlJIaBbl, CKOPOCTH




XUMUYECKON PEAKLIHH

1.2

WIUIIOCTPpUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKUX MOHATHH U

MNPUMCHATDL 3TH IMOHATHA IIPHU OIMMCAHKUHN BCIICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

COCTaBJIATb YPaBHEHHUS DJIEKTPOJIUTHUUECKOW JUCCOIUALMU KHUCIIOT,
LIEJ0YEd W COJIEH, MOJIHBIE U COKpAIEHHBIE YPaBHEHUS DPEAKLIMI

WOHHOI'0 OOMEHa

1.4

PaCKpbIBaTh CYHIHOCTb OKHUCIHUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKI_II/Iﬁ

MOCPECTBOM COCTABIICHHS AJIEKTPOHHOTO OanaHca 3TUX peakuit

1.5

MMpOBOJAUTH paC‘IéTBI IO YPaBHCHHIO XUMHUYECKOU pCaKnuu

IIo Temam: «Hemertamnsl U HUX coeAMHEHHS» M «MeTalibl M HX

COCOAUHCHU A

2.1

XapaKkTepu30BaTh (OMHUCHIBATH) OOLIME U crienu(PUIECKIe XUMUYECKUE
CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, MOATBEpPXkAas ONKUCAHUE
MIpUMEpaMH MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX

XUMHYECKUX PEAKLIHI

2.2

COCTaBJISITh YPABHEHUSI PeaKlMil, NOATBEPKAAIONIMX CYlIECTBOBAHUE

TEeHETUUYECKOM CBS3H MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT MX CTPOCHHS,
BO3MOKHOCTH ITPOTEKAHUSI XUMHYECKUX NPEBPALLECHUN B pa3IMYHBIX

YCIIOBHSX

2.4

CIIEI0BAaTh IPaBUJaM IOJb30BAaHMS XMMHUYECKOM MOCyIol |
7mabopaTopHbIM 000pYJOBaHMEM, a TaKXKe IMpaBHJIaM OOpaIIeHUs C
BEIIECTBAMHU B COOTBETCTBMM C MHCTPYKLUMSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XMMMYECKHX OIBITOB MO MOJIYYEHUIO M COOMPaHMIO

ra3000pa3HbIX BELIECTB (AaMMHUAKa U YIJIEKHCIIOrO rasa)

2.5

NPOBOJUTh PEAKIMU, TOATBEPKAAIOIINE KAYeCTBEHHBIH COCTaB
pa3MYHBIX BEIIECTB: pACHO3HABATh OIBITHBIM IYTEM XJIOPH -,
Opomua, wommna, kKapOoHar, d¢ocdar, CHIMKAT, CyJabdar,
TUIPOKCHIMOHBI, KaTHOHBI aMMOHHWSI, MOHBI M3YYCHHBIX METaJIIOB,

IIPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus U OKpyKarolas cpeaa»

3.1

pacKphIBaTh CMBICI OCHOBHBIX xuMmudeckux nosstuii: IIJIK

BCIICCTBA; KOPPO3UA MCTAJIJIOB

3.2

MNPUMCHATHL OCHOBHBLIC OIICpallvn MBICTUTEIIFHON JCATCIIBHOCTH —




aHaJIM3 ¥ CHHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEeMAaTH3aIHNIO,
BBIABJIICHUC HpI/I‘II/IHHO-CJ'ICI[CTBeHHBIX CB$I3CI>'I — JJId H3yq€HHﬂ
CBOI?ICTB BCIICCTB MU XUMHUYCCKHUX peaKHI/Iﬁ; GCTGCTBGHHOHaquI)IC
METOAbI IIO3HAHUSA — Ha6JIIOI[eHI/Ie, HU3MCPCHUEC, MOACIIMPOBAHUC,

SKCIEPUMEHT (peasbHbIN U MbICIICHHBIH )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

HepBOHaqaanHe XUMHYCCKUEC ITOHATUA

11

Hpe}lMeT XUMHUH. POJIb XMMHUM B KM3HHM 4YeJIOBeKa. XHMHS B CHCTEME HayK.
Tena m BemecrBa. PU3MUYECKHE CBOMCTBA BEIECTB. ArperaTHoe COCTOSAHUC

BCIICCTB

1.2

ITonsiTe 0 MeTOAAX MO3HAHUS B XUMUHK. UHCTBIE BEIIECTBA U CMECH. Crioco0b1

pasaciiCHUA cMecen

1.3

ATOMBI U MOJICKYIJIBI. Xumuuyeckue dieMeHTBL. CHMBOJBI  XHUMHYECKHX

OJICMCHTOB. HpOCTbIe N CJIO0XXHBIC BE€IICCTBA. ATOMHO'MOJ'IGKYJ'IHPHOG YUCHHUC

14

Xumunueckas popmysa. BaaeHTHOCTb aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocraBa  BemlecTB.  OTHocuUTenbHAas ~ aTOMHas — Macca.
OTHOcCHUTENBbHAs MOJIEKYJIsIpHas Macca. MaccoBast 10JIs1 XUMHUYECKOr0 3JIEMEHTa

B COCINHCHHNU

1.5

Kosmuectso Bemectsa. Moisib. MonspHas Macca. B3anMoOcCBsi3b KOJMYECTBA,
Macchl M YHCIA CTPYKTYPHBIX €IUHUI] BeliecTBa. Pacuérel mo dopmyrnam

XUMHYECCKUX COGI[I/IHeHI/Iﬁ

1.6

dusnuecknue U XMMHYECKHE SIBIICHUs. XUMHUYECKAs peakuus U €€ NpU3HAKHU.
3aKOH COXpaHEHMsI Macchl BEUIECTB. XUMHUUeckue ypaBHeHMs. Knaccupukanus

XUMHUYECKUX PEaKIHil (COeAMHEHUs, Pa3I0kKEHHUs, 3aMeIICHHsI, OOMEHa)

1.7

XUMHUYECKHUM YKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOH MTOCY10H, C IIpaBUIaMHU
paboTsl B sabopaTopuu W TnpuéMamMu oOpalleHuss ¢ J1abOpaTOpPHBIM
o0opynoBaHMEeM, HW3Y4YEHHE U ONHCaHHE (PU3MUYECKUX CBOHUCTB 00pa3LoB
HEOPraHUYECKUX BeEIIeCTB, HaOmogeHue ¢Gu3ndeckux (IJIaBIeHUE BOCKa,
TasHUE JIbJ]a, pacCTUpaHUE caxapa B CTYNKE, KHIIEHUE W KOHJEHCALUsS BOBI) U
XUMHUYECKUX  (FOpEeHHEe  CBEYM, [pOKaJMBaHUE MEIHOH  IPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHCIOTOW) SIBJICHWM, HAOIIOJCHWE W OINHCAaHUE
[IPU3HAKOB IMPOTEKAaHUS XMMMUECKMX peakluil (pasjiokeHue caxapa,
B3aUMOJICHCTBUE CEpHOW KHUCIOTHI C XJOpPUAOM Oapus, pas3lioKeHue
ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOJICHCTBUE XkKeJie3a C paCTBOPOM

comu meau(ll), nydenne cnocoboB paszneneHust cMecel (C TOMOIIbIO MarHuTa,




¢unbpTpOBaHME, BHINAPUBAHME, MAUCTWIISAIUSA, XpomaTorpadwus), MPOBEICHHE
OYMCTKH ITOBAPEHHOM COJIU, HAOJIIOICHHE U OMMCAHUE PE3YIHTATOB MPOBEACHUS
OIbITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAaccChl, CO3/laHHE MoOjlelieH

MOJIEKYJI (IIIapOCTEPIKHEBBIX)

Baxueimme npeacraBuTeIM HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmech rasos. CoctaB Bo3nyxa. Kucimopon — aiemeHT M mpocroe
BemiecTBo. HaxoxkaeHue kuciopoga B mpupoje, (pu3nueckue U XUMUYECKue
cBoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenne xucnopoaa. CrocoOb!
MOJTY4YEHUs] KHUCIOpoAa B J1aboOpaTOpUM M MPOMBIIIIEHHOCTH. Kpyrosopot

Kuciopoza B npupozae. O30H — auioTponHas Mo (pUKaLus KUCI0poaa

2.2

TemoBoii 3ppexT XUMHUECKON peakIui, TePMOXUMUYECKIE YpaBHEHUS, IK30-
U DHIOTEpMUYECKHE peakluru. TolInBO: yroib 1 MeTaH. 3arps3HeHne BO31yXa,

yCHJICHHE MTApHUKOBOTO 3(pdekTa, pa3pyieHre 030HOBOTO CIOS

2.3

Bonmopon — snemeHT u mpoctoe BemiecTBO. HaxoxkeHune BoJopoaa B MPHPOIE,
¢u3nueckue W XUMHUYECKHE CBOMCTBA, MPHUMEHEHHE, CIOCOOBI IOTy4eHHS.

Kucnors! u conu

2.4

MoutsipHbIi 00bEM Ta30B. Pacu€Thl 10 XMMHYECKMM ypaBHEHHUAM

2.5

duznueckue CcBOWCTBAa Bojabl. Boga kak pactBopuTenb. PacTBOpHI.
HacellieHHble 1 HEHACHIILIEHHBIE PACTBOPBL. PacTBOPUMOCTE BEIIECTB B BOJE.
MaccoBass 10as BewlecTBa B PAacTBOpe. XHUMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponmp pacTBOpoB B IpHpoAe W B KM3HU ueioBeka. Kpyrosopor
BOABl B IpUpoje. 3arpsA3HEeHUue NpUpoAHBIX BoA. OXpaHa U OUYHCTKA

MNPHUPOJHBIX BOJ

2.6

Knaccudukanus Heoprannueckux coenuHeHuit. Oxcuapl. Kimaccudukamms
OKCHJIOB: cojieoOpasyrone (OCHOBHBIE, KHUCIOTHbIE, aM(OTepHbIe) WU
HeconeoOpasyromue. HomeHnkiatypa okcuaoB. dDusnueckue W XUMHYECKHE

cBoWcTBa OKCUIOB. [lonydeHne okcuioB

2.7

OcnoBanus. Kiaccudukanuss ocHOBaHM: IMENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHMi. Pu3nyecKkue U XMMHUYECKUE CBOICTBA

ocHoBaHuil. [Tosyuenne ocHoOBaHUI

2.8

Kucnotel. Knaccudukamus kucinor. HomeHnkiarypa kucior. dusndeckue u
XUMHUYECKHE CBOMCTBa KucIOT. Psn aktuBHOocTH MeTaisioB H.H. Bekerosa.

[Tony4uenue kucnot

2.9

Comu. Homenknarypa coneil. dusnueckue U XUMUYECKHE CBOMICTBA COJEH.

ITonyuenue coneit




2.10

I'eneTndeckas CBSA3b MCXKAY KilacCaMU HCOPraHNUYCCKHUX COGJII/IHGHI/Iﬁ

2.11

XUMHUUYECKHM  HKCIIEPUMEHT: KaueCTBEHHOE  OIpEIEICHHE  COAepKaHUs
KHCIOpOZa B BO3AyXe, MONydyeHHe, coOuMpaHHUe, paclio3HaBaHUE W H3y4dCHUE
CBOHCTB KHCIJIOpO/a, HaOII0/I€HUE B3aUMOJICHCTBHUS BELIECTB C KUCIOPOAOM U
YCJIOBHSI BOSHUKHOBEHHSI M TMPEKPAIEHUs TOpeHus (MoXkapa), 03HAKOMJICHHUE C
oOpa3llaMM OKCHJIOB M OINKWCaHUE HX CBOICTB, TNOJy4YeHHe, coOupaHue,
pacno3HaBaHUE U HM3YYEHHE CBOMCTB BOAOpOAa (rOpeHue), B3auMOJIehCTBHE
Bogopona ¢ okcuaoM meau(ll) (Bo3aMoxHO HMCMOIB30BaHNE BUIEOMATEPHATIOB),
HaOrosieHne 00pas3IoB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEIOBaHUE
0COOEGHHOCTEH pacTBOpPEHHSI BEIIECTB C pa3IMYHOM pPacTBOPUMOCTHIO,
MPUTOTOBIIEHUE PACTBOPOB C OMPEAEIEHHON MAaCcCOBOW JIOJIEM PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEHCTBHE BOABI C MeTaJUIaMU (HATpHEM U KajbI[UEM)
(BO3MOXXHO HCIOJIb30BaHUE BHUJACOMATEPHAJIOB), OIPEACICHHE PAcTBOPOB
KHCIOT M IIeJIouedl ¢ IOMOUIbI0 HHIMKATOpPOB, HCCIEIOBaHHE O0Opa3LoB
HEOPraHWYECKUX BEIECTB PA3JIMYHBIX KJACCOB, HAONIO/IEHWE W3MEHEHHS
OKpPAacKM MHAMKATOpPOB B pacTBOpax KHUCIOT M UIeNo4Yeil, H3ydyeHue
B3aumojierictBus okcuaa meau(ll) ¢ pactBopom cepHOM KHCIIOTHI, KHUCIOT C
MEeTaJJIaMHM, Peakiuii HeuTpanu3alyu, NoJIy4eHuEe HEPACTBOPUMBIX OCHOBAHMU,
BBITECHEHUE OJHOI0 MeETajula JpPyrMM HW3 pacTBOpa COJIM, peUIeHue
AKCIIEPUMEHTANBFHBIX 3a/lad 1Mo Teme «BakHelmme Kiacchl HEOPraHWYeCKHX

COETMHEHUN»

[Tepuognyeckuii 3axkoH u [lepuoauueckas cucreMa XMMUUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHrne aTOMOB. XUMU4€ecKast CBsA3b. OKUCIUTEIbHO-

BOCCTAHOBUTCIIbHBIC PCAKITUH

3.1

[lepBble MONBITKM KiIacCU(PUKAIMM XUMHUYECKMX d3yeMeHTOB. [loHsTHE O
IpyNNax CXOAHBIX 3JIEMEHTOB (LIEJOYHBIE U MIETOYHO3EMENbHbIE METalIhl,
rajioreHbl, MHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT ampOTepHbIE

OKCHJbI U TUAPOKCHUBL

3.2

ITepuognueckuii 3akoH. Ilepuoguyeckas cucrema XuMu4deckux saemenTos J1.1.
Menneneesa. KopoTkonepuoanas u JUTMHHOII €pUOHAS (bopmbl
Ilepnonmueckoit cuctemsl xumudeckux dieMmeHtoB J[.MI. Menneneesa.
Ilepuoner u rpymnmbsl. OU3MYECKUN CMBICT TMOPSAKOBOIO HOMEpPA, HOMEPOB

[epuoza v IrpymIibl AIEMEHTa

3.3

Crpoenne aromoB. CoctaB aToMHBbIX saep. M3oronel. DiekTponbl. CTpoeHHe

SJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XUMHUYECKHX DJIEMEHTOB




ITepnonnueckon cucremsl [I.1. MenneneeBa. XapakTepucTUKa XHMHUYECKOTO

AJIEMEHTA 110 ero noJyoxeHuro B [lepuoanueckoit cucreme /.M. Menneneera

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs paguyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METaJUIMYECKMX M HEMETaJUIMYECKMX CBOMCTB IIO TIpyIIIaM M IEPHOJAM.
3nauenue Ilepuonnueckoro 3akona u Ilepnonnueckoil CHCTEMBI XMMHYECKUX
AJIEMEHTOB I Pa3BUTHS Hayku W mpaktuku. J[.M. MenneneeB — y4€HbI U

rpaxJlaHuH

3.5

Xumuueckass cBs3b. KoBajeHTHas (ToNsipHAsT ¥ HEMOJISIpHAS)  CBS3b.

SHCKTpOOTpI/IHaTeHBHOCTB XUMHUYECKUX deMeHToB. MoHHas CBsA3b

3.6

Crenenb okxuciaeHusd. OKHUCINTEILHOBOCCTAHOBUTEILHEIC pCaKIuu. Hpoueccm

OKMCJICHUS U BOCCTaHOBJICHHS. OKHMCIIMTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKMM OSKCIIEpUMEHT: H3ydeHue o00pa3loB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TMAPOKCUAA LIMHKA C pPacTBOpPaMHU KHCIOT U
LIEJI0Y€, IPOBENECHUE OIBITOB, UUIIOCTPUPYIOLIMX IPUMEPBI OKHUCIUTEIBHO-

BOCCTAaHOBUTENIBHBIX pPEeaKIUil (TOPEHHE, PEAKIINHU PA3JI0KEHUS, COSTUHEHUS )

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemecTBo 1 xumunueckas peakuus. [loBropenue

11

[Tepnonnuecknii 3akoH. [lepuoanueckas cucreMa XUMHUYECKHX dj1eMeHTOB [[.1.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUHU CBOWCTB
XMMHUYECKUX DJJIEMEHTOB IEPBBIX TPEX IEPUONOB, KalWs, KaJIbLHUSI M HX
COCIMHEHUM B COOTBETCTBUHU C IIOJIOKEHHEM 3JIeMeHTOB B Ilepumommueckon

CUCTEMC U CTPOCHHUEM HNX ATOMOB

1.2

CrpoeHue BemecTBa: BHAbl XUMUYECKOM CBS3M. THIIBI KPUCTAIIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUINYECKOM PEILIETKH
U BHJIa XUMHUYECKO# cBsi3u. Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX
BEIIECTB (MEXIYHApPOIHAS W TPUBHUAJbHAs). XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCS K  Ppa3jM4YHbIM  KJIAacCaM HEOPraHU4YeCKUX COCIUHECHUMH,

TCHETUYCCKAasA CBA3b HCOPraHMYCCKHX BCIICCTB

1.3

Knaccudukanus XuMrU4eckuX peakui 1o pa3jInyHbIM NpU3HaKaM (110 YUCIYy U
COCTaBy YYacTBYIOIIMX B pPEAKIUH BEIIEeCTB, MO TEIIoBOMY 3(deKTy, Mo

W3MCHCHHUIO CTEIECHEH OKHCICHHUS XUMHYCCKHX 9JIEMCHTOB, IIO0 06paTI/IMOCTI/I,




0 YYacTUIO Karaiaus3aropa). OK30- M OJHAOTEPMHYECKUE  PEaKIIMH,

TCPMOXUMHUYCCKUEC YPABHCHU. ITonsTue o CKOPOCTH XHUMHYECKOU peakuuun

1.4

[TonsiTie 00 OOpPaTUMBIX M HEOOPATHMBIX XUMHUYECKHX peakiusx. [loHaTue o
TOMOT€HHBIX M TeTEPOreHHBIX peakiusx. [[oHATHE 0 XMMHYECKOM PaBHOBECHHU.
®dakTophl, BIUSAIONME HAa CKOPOCTh XHMHYECKOM pEaKIMH H TIOJOKEHUE

XUMHUYECKOTO paBHOBECHUSA

1.5

OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE peaxkuuu, JJIEKTPOHHBIN OaslaHC
OKHUCJIMUTEJIbHO-BOCCTAHOBUTENbHOU  peakuuu.  CocTaBieHHE  ypaBHEHUH
OKHUCJIMUTEJIbHO-BOCCTAHOBUTEIBHBIX pEAKIUA C MCIOJIB30BAaHUEM METOAA

3JIEKTPOHHOTO OaaHca

1.6

Teopust >IE€KTPOIUTUYECKONW AMCCOUUALMU. DIEKTPOJIUTHI U HEINEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHu3M IHcCOIMaluy BEIIECTB C PAa3jJMYHBIMU BUAAMHU
xuMu4eckoil cBs3u. Crenenp qucconuanuu. CUIbHBIE U C1a0bIe STEKTPOJIHUTHI.
Peakinm monHoro odMeHa. YcClnoBusI MPOTEKaHUsI PEaKIM MOHHOTO OOMEHa,
IIOJIHBIE M COKpAIlEHHBIC WOHHBIE ypaBHEHHs peakiui. CBONCTBA KHUCIIOT,
OCHOBaHMH M coJied B CBETE€ MPEICTAaBICHUM 00 DJICKTPOJUTHICCKOM

nuccoruanuu. KauecTBeHHbIE peakiiuy Ha HOHBI. [ToHsITHE O TUpOan3e coen

1.7

XUMHYECKHIA DKCIEPUMEHT: O3HAKOMJICHHE C MOJIENSAMH KPUCTAIIMYECKUX
peméToK HeOpraHMYeCKHX BEIIECTB — METAJUIOB M HeMeTauloB (Tpaduta U
ajMasa), CJIOKHBIX BEIIECTB (XJIOpHAA HATpusl); MCCIEIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XUMHYECKOW peakluu OT BO3ACHCTBHUS pPa3IUYHBIX (PAKTOPOB;
UCCIIEZIOBAaHNUE  3JEKTPONPOBOAHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOIMAIMN  KUCIOT, Ienodyed U cojedl (BOSMOXHO HCIOJIb30BaHUE
BUJEOMATEPUAJIOB); IPOBEJAEHUE OIBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
IPOTEKaHUs peakiuil HOHHOro oOMeHa (00pa3oBaHME OCajKa, BbIIEJICHUE ra3a,
o0pa3oBaHME BOAbBI); OIBITOB, WUIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX pEaKIuil (TopeHue, peakluu pPaszIoKeHUs, COCAMHEHHS);
pacro3HaBaHHe HEOPraHUYECKHX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKIIHii

Ha MOHBI; pCIICHUEC OKCIICPUMCHTAJIbHBIX 3a1a4

Hemerannsl u ux coequHeHUs

2.1

OO6mrast  xapakTepucThka TrasoreHoB. (OCOOEHHOCTH CTPOEHUS ATOMOB,
XapaKTepHbIE cTeneHu OKucieHus. CTpoeHrne u GU3ndeCKrue CBONCTBA MPOCTHIX
BEIIECTB — TaJloTéHOB. XMMHYECKHME CBOWCTBA Ha IpUMEpE XJIOpa
(B3aumojeiicTBUE C MeTa/slaMy, HEeMeTallJlaMu, Iieso4amu). XJIOPOBOJIOPOI.

ConsHast KucnoTa, XMMUYECKHE CBOMCTBA, MOJlydeHHe, TpuMeHeHue. JlelictBue




XJIOpa M XJIOPOBOJOPOJIa HAa OpraHu3M 4YesaoBeka. BakHelmme XJIOpuabl U UX

HaXO0KJICHUE B MIPUPOJIE

2.2

OO6mrast xapakrepuctuka 3jeMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeNneHN oKuciaeHus. CTpoeHue U GU3NIECKUe CBOWCTBA
MPOCTHIX BEMIECTB — KHCIOPOJAa W CEPbl. AJUIOTPOITHBIE MOAM(DUKAIIUN
KHCIIOpOJIa M cepbl. XMMHUYECKHE CBOWCTBa cepbl. CepoBONOPOA, CTPOCHHE,
¢usznyeckue W XuUMHUYEcKHe cBoiicTBa. OKCHABI Cephl Kak IPEACTaBUTEIN
KUCTOTHBIX OKCUAOB. CepHas KHUCIIOTa, PU3NYECKHEe U XUMUYECKHE CBOWCTBA
(oOmme Kak mpencTaBUTENs Kiacca KUCIOT W crnenuduyeckue). XuMUIecKne
peakiiy, Jexallie B OCHOBE MPOMBIIUIEHHOT0 CMoco0a MOJydyeHUs CepHOU
kucnotel. [Ipumenenne. Conu cepHOM KUCIOTHL, KaueCTBEHHAs peakius Ha
cynbgaT-uoH. Haxoxaenue cepbl U €€ COeOUHEHUI B MpHpoae. XUMHUECKOe
3arpsi3HEHUE OKPYIKAIOMIEH Cpelbl COCTUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIIH,

3arpsi3HEHUE BO3/LyXa U BOJOEMOB), CIIOCOOBI €0 IPEIOTBPALLCHHUS

2.3

OO6mass xapakrepucTuka dmeMeHTOB VA-rpynnbl. OcoOeHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEIIEHU OKHCIEHUS. A30T, paclipocTpaHEHHUE B IPUPOJIE,
¢usnyeckue U xuMuyeckue cporictsa. KpyroBopor a3ora B npupojae. AMMUax,
ero ¢u3nyYecKue U XUMHYECKHE CBOWCTBA, MoiyueHue u npumeHenue. Conu
aMMOHHUSA, HX (QHU3UYECKHe U XUMHUYECKHE CBOICTBa, IPUMEHEHHE.
KauecTtBeHHast peakuusi Ha MOHbBI aMMOHHMsI. A30THasi KUCIOTa, €€ MOJIy4YeHue,
¢usznyeckue M XHMHYECKHE CBOHCTBa (OOIIME Kak IMPEACTaBUTENS Kiacca
KUCIOT U creuuduyeckue). Vcnonb3oBaHne HUTPATOB M COJEH aMMOHHS B
KayecTBe MUHEPAJbHBIX yN0OpeHHi. XUMHUYeCKoe 3arps3HEeHUEe OKpYXKarolleH
CpeAbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE IO, 3arpsiI3HEHUE BO3/yXa, TOYBBI

1 BOJIOEMOB)

2.4

®dochop, amrorpornubie Momgubukanuu docdopa, GU3NIECKUE U XUMHUUCCKHE
coiictBa. Oxcung ¢ocdopa(V) u ¢ocopHas kucinora, QUIMUECKHE U
XUMHUYECKHE CBOWCTBa, moiydeHue. Mcnomb3oBanue ¢dochatoB B KauecTBe

MUHEpaJIbHbIX YA00pEeHUH

2.5

O6mas xapaktepuctuka 31eMeHToB |VA-rpynmbel. OcoO0eHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHble CTENEHM OKHUCICHMsA. YIJIEepOoA, aJJIOTPOIHbIE
Moau(UKalMK, pacHpoCTpaHEHHE B HpHponae, (PU3MUYECKHE U XUMHUYECKHE
coiicTBa. Ancopbuus. Kpyrosopor yriaepoga B mpupone. Okcuabl yriepoja,
X (U3MYECKHE U XMMHUYECKHE CBOWCTBA, JCWCTBHE HA JKUBBIE OPraHU3MBI,

IMOJTY4YCHUC U TIPUMCHCHUC. OKOJIOTUYECKHE HpO6JI€MBI, CBsA3aHHBIC C OKCHIOM




yraepona(lV); rumore3a r100ambHOrO MOTENJEHUS KIMMAaTa, HapHUKOBBIMA
abdext. YrompHas kuciota U €€ coimu, UX (U3HYECKHE M XUMHYECKHE
CBOWCTBA, MOJy4YeHHE M TpHUMeHeHHne. KadyecTBeHHas peakius Ha KapOOHAT-
WOHBL. Vcronb30BaHNEe KapOOHATOB B OBITY, MEIAMIIMHE, MPOMBINUICHHOCTH H

CEJIbCKOM XO3SMCTBE

2.6

[lepBoHauanpHbIE MOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHUSIX
yriaepoga (MeTaH, 3TaH, STHJIEH, alleTWJIeH, A3TAHOJ, TIULEpPUH, YKCyCHas
kucinoTa). MUx coctaB u xumuueckoe crpoeHue. lloHstue o Ouomoruuecku
BAXKHBIX BEIIECTBAX: JXKHUpax, Oeikax, yrieBojgax — M HUX pOJU B KU3HH
yenoBeka. MarepuanbHOE€ €IMHCTBO OpPraHUYECKUX M HEOPraHMYEeCKUX

COeIMHEHUN

2.7

Kpemuuii, ero ¢usnueckue U XUMHUYECKME CBOWCTBA, IOJIy4YeHHE U
npuMmeHeHue. CoenHEHHs KpeMHUs B mpupoje. OOmme mnpeacraBieHUst 00
okcuzae kpeMuusi(1V) u kpemHueBor kuciore. CHIIMKAThI, UX HUCIOJIb30BAHKUE B
OBITY, MEIMIIMHE, TPOMBIIIUICHHOCTH. BaskHEHIIIMEe CTpOUTEIbHBIC MaTEPUAIIbI:
KepaMuKa, CTEKJIO, IEMEHT, OeToH, xkene300eToH. I[Ipobiembr Ge3omacHOro

HCIIOJIb30BaHUSA CTPOUTCIBHBIX MAaTECPHUAJIOB B HOBCGI[HCBHOf/i KHU3HU

2.8

XUMHUYECKHH SKCIIEPUMEHT: M3ydeHHe O00pa3lioB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; NIPOBEJCHUE KaYECTBEHHBIX PEAKIUN Ha XJIOpUI -
MOHbI M HAOJIOJCHHE MPU3HAKOB HX MPOTEKAHUS; OMNBITHI, OTpakarollne
¢usnyecKkue U XMMUYECKHE CBOWCTBA TaJIOTEHOB U UX COEIUHEHHH (BO3MOXKHO
UCIOJIb30BAaHUE BMJIEOMATEPHAJIOB); O3HAKOMIIEHHE C OOpaslamMu XJIOpHUIOB
(ramoreHu10B); O3HAKOMJIEHHME C oOOpa3lamMu ceppl U €€ COCOUHEHUSIMHU
(BO3MOXXKHO MCMOJIb30BAaHUE BHJAEOMATEpUAIOB); HaAOMIOAEHUE IMpolecca
o0yrimBaHUs caxapa I0J JeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOW KHCIIOTHI;
U3y4eHHE XUMHUYECKHX CBOWCTB pa30aBJIEHHOH CEpHOW KUCIIOTHI, IIPOBEIECHUE
KaueCTBEHHOM peakuMu Ha Cyiab(aT-MOH U HaOJIIOJeHuEe Mpu3Haka ¢
IPOTEKaHUs; 03HAKOMJIEHHE C (U3NUECKUMHU CBOMCTBAMU a30Ta, pocdopa U ux
COCAMHEHUH (BO3MOXKHO MCIOJb30BAaHUE BHUAEOMATEpUaAoOB), oOpa3LaMu
a30THBIX U QochOpHBIX yIOOpEHUH; MoTydyeHre, COOMpaHue, paco3HaBaHUue U
U3y4YEHUE CBOWCTB aMMHUAaKa; IPOBEIECHUE KAYECTBEHHBIX pEaKUUN HAa HOH
aMMOHMSI ¥ (ocdaT-MOH U HM3yYEHHE MPHU3HAKOB HUX IPOTEKAHHS,
B3aMMOJECHCTBHE KOHLEHTPUPOBAHHON a30THOM KHCIIOTHI C MEAbIO (BO3MOXKHO
UCMOJIb30BAaHUE BHAEOMATEPUAJIOB); H3Y4YEHHE MOJeNel KpPUCTAIIIMUYECKUX
pemi€Tok anmasza, rpadura, QyJUiepeHa; O03HAKOMJEHHE C IPOLECCOM

aZIcCOpOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOWCTBOM




IPOTHBOra3a; IMOJy4YeHHE, COOMpaHue, PacllO3HABaHHWE U M3yUYEHHE CBOMCTB
YIJEKUCIOro Tas3a; IpOBEJEHHE KaueCTBEHHBIX peakiuil Ha KapOoHaT- U
CWJIMKAaT-MOHbl M H3Y4YEHHME MPHU3HAKOB HMX MPOTEKAHUS; O3HAKOMIIEHHUE C
IPOAYKLHEH CHUIMKATHOW IPOMBIINUIEHHOCTH; PEIIEHUE SKCIEPUMEHTAIbHBIX

3a7a4 1o TeMe «BaskHelmune HeMeTalIbl U UX COSAUHEHUS

MeTaiiel ¥ ux COCAUHCHU A

3.1

OO6m1ast XapaKTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH MX
nonoxkeHns: B llepuomuueckoil cucrteMe XuMHA4YeCcKux »neMeHToB JI..
MenpneneeBa u cTpoeHust aToMoB. CTpoeHHe MeTaJIoB. MeTtaiuyeckas CBsI3b U
METaJUIMYecKasi KpUCTaJUTMYecKass pemeéTka. JIEKTPOXUMUYECKUU  psf

HaIpPsHKCHUM METaJIOB

3.2

dusnueckre U XMMUYECKHE CBOKMCTBAa MeTa/uToB. O0IIHMe Croco0bl MOJTydeHHS
MeTtasuioB. [IoHATHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
Kopposuu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUAHNN, OPOH3a) U UX TPUMEHEHHE B

OBITY U TPOMBILIIEHHOCTH

3.3

[Ilenounble MeTayubl: nosnoxeHue B llepuoanueckoi cucreMe XMMHYECKUX
anementoB .M. MenzaeneeBa; cTpoeHue MX aTOMOB; HaXOXKJICHHE B MPUPOJE.
®duznueckre U XMMHUYECKHUE CBOMCTBA (HA MpuMepe HaTpus U Kaiusi). OKCUIbl U
TUAPOKCUIBI HaTpusi M Kanus. [IpuMeHeHue IIEeNOYHbIX METalIOB U HX

COEeNMHEHUN

3.4

IllenouHo3eMeNnbHBIE METaNIBI MarHuii W KaJdblMH: IIOJIOXKEHHE B
[Tepnonnueckoi cucreMe xumuueckux anemeHToB .M. Menneneesa; crpoenue
UX aTOMOB; HaXxOxAeHUe B mpupone. dPu3znyeckue M XMMHYECKHE CBOMCTBA
MarHus W KajblHs. BaxHeimme coenuHEHUs] Kaublus (OKCHA, THAPOKCHUI,

comu). JKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHui: nonoxeHue B Ilepuoaudeckoil cCUCTEME XMMHUYECKHUX 3JIEMEHTOB
H.W. MenneneeBa; cTpoeHHE aToma; HaxoXAeHUE B mpupozae. Pusznueckue U
XMMHUYECKHUE CBOMCTBA aTFOMUHKS. AMGPOTEpHBIE CBOMCTBAa OKCHA M THIPOKCUIA

AJIFOMHUHU A

3.6

Kenezo: nonoxkenue B [lepuoauueckoi cucreMe XuMAUeCKuX 3yemMenToB JI.M.
MenneneeBa; CTpoeHHE aToMma; HaxoxkiaeHue B Tmpuponae. dusnueckue u
XUMUYECKHEe CBoOMCTBa xkeieza. Okcuabl, TUApokcuabl U coyu sxenesa(ll) u

xeneza(Ill), ux coctas, CBOMCTBA U TIOJTydEeHHE

3.7

XUMHUYECKH YKCIIEPUMEHT: O3HAKOMIIEHHE ¢ 00pa3iaMi METaJIOB U CIJIaBOB,

uX (U3NYECKUMHU CBONCTBAMHU; HM3y4EHHE pe3yJbTaTOB KOPPO3UU METAJUIOB




(BO3MOXKHO W CIIOJb30BAHNE BHJIEOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBHS OKCHJA KalblMsl W HAaTpus C BOAOH  (BO3MOXKHO
UCIOJIb30BAaHUE BUEOMATEPUAIIOB); HCCIIEJOBAHHE CBOMCTB MKECTKOW BOJBI;
mporecca TOpPeHHsI JKeje3a B KUciIopoie (BO3MOXHO —HCIOJIb30BaHHE
BUJICOMATEPUAJIOB); MMPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX pEaKIMii Ha MOHBI
(mMarausi, kanblus, amomuHus, 1uHKa, xene3a(ll) m sxeneza(Ill), menu(Il);
HaOJIOICHUE U ONMHMCAHUE TPOIECCOB OKPAIMBAHMS TUIAMEHH MOHAMH HATpPHS,
Kalus W Kadplusd  (BO3MOXKHO  HCIIOJB30BAaHWE  BHUACOMATEpPHAJIOB);
uccienoBanue aM(pOTEPHBIX CBOWCTB THIPOKCHJIA QIIOMHUHHUS WU THUIPOKCHAA
[IUHKA; PEelIeHUE YKCIIePUMEHTAIBHBIX 337124 10 TeMe «BakHelmue MeTanibl 1

X COCANHCHU

XuMHS U OKpY>Karolas cpeaa

4.1

Hogrie MaTepHajibl U TCXHOJIOTIHUH. BemecrBa u MaTcpHralibl B MMOBCEIHEBHOM
J)KU3HU YeJIoBeKa. XUMHS U 310POBLE. be3onacHoe ucnonb30BaHUE BEIECTB U
XHUMHYCCKHUX peaKLIPIfI B 6BITy. HepBa;I INOMOIIb IIPU XUMHYCCKHUX OXKOrax H

OTPaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTMUECKOM  IPaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHHe
okpyxaromen cpeabl [IJIK. Ponb xuMuu B pereHnu 3KOJOTHUECKUX MPOOIIeM.
[IpupoaHble HCTOYHHUKH YIIEBOAOPOAOB (Yrojib, MPHPOIHBIA ra3, HedTs),

IPONYKTHI UX MepepabOTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHUECKUI SKCIIEPUMEHT: U3ydyeHue 00pa3lioB MaTepHasoB (CTEKIIO, CILIaBbl

METAJIJIOB, OJUMEPHBbIE MaTEPUAJIBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHUU TPEEOBAHUS K
PE3VJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI OCHOBHOI'O OBILIET'O OBPA3OBAHMUSI

Kon
NMpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHUA K NPEeIMETHBIM pe3y/ibTaTam
0a30BOr0 YPOBHSI OCBOEHHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbI OCHOBHOT0 00111ero o0pazoBanus Ha ocHoBe PI'OC

1

IIpencrasiienue:

1.1

O TI03HABAEMOCTH SIBJICHUN TPHPOIBI, TMOHMMAHHE OOBEKTHBHOM
3HAYUMOCTH OCHOB XMMHYECKOM HAayKH Kak 00JacTH COBPEMEHHOrO
€CTECTBO3HAHUS, KOMIIOHEHTa oOuield KyJbTypbl M HPaKTUYECKOIl
JeATeIbHOCTH 4YeJIOBeKa B YCJIOBHSIX COBPEMEHHOIo OOIIecTBa;

IIOHUMAaHHUEC MECTa XUMHU CPpEAN APYTUX €CTCCTBCHHBIX HAYK

1.2

O HAY4YHBIX MCTOJAX IMO3HAHHA, B TOM YHCJIC DKCIICPUMCHTAJIbHLIX U
TCOPECTUUCCKUX MCTOAAaX HCCICAOBAHHA BCIICCTB U U3YUCHUA
XHUMHUYCCKHUX peaKuHﬁ; YMCHUC HUCIIO0JIB30BAaTh MOACIIN JJIA

00BsICHCHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cepax npodeccuoHaTbHONU NeATeIbHOCTH, CBSI3aHHBIX C XUMHUEH H
COBPECMCHHBIMU TCEXHOJIOTHAMH, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XMUMHUYECKOH HayKH, YTO IO3BOJIUT OOYYAIONIMMCS pPaccMaTpHBATh
XMMHIO Kak chepy cBoeil Oynyriel npodeccrnoHanbHOM 1eITeIbHOCTH
U CIeNlaTh OCO3HAHHBIA BHIOOP XUMHHM KakK HPOQHIBHOIO MpeaMeTra

MIpH NIEPEX0/Ie Ha YPOBEHb CPEAHEro o01Iero oopa3oBaHus

BHaHeHI/Ie CUCTEMON XWMHUYECKHX 3HAaHUU U YMCHUC TNPHUMCHATH

CUCTEMY XUMHUYCCKUX 3H3.HPII>1, KOTOpasd BKIIIOYACT:

2.1

Ba)XKHEHIIE XUMUYECKUE TMOHATHS: XHMHYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOC U CJOKHOE BEILECTBO, OJHOPOJIHAS M
HEOJHOPOJIHAs CMECh, OTHOCUTEILHBIC AaTOMHAs W MOJCKYJISIpHAS
MAaccChl, KOJIIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJSIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAHHWE, COJIb (CpemHss), XUMUYECKas
peakiusi, peaKkiMyd COCHAWHEHHS, PEAKIUU Pa3JIOKEHHs, PEaKIuu
3aMEILEHUs, peakluu OOMEHa, TEIUIOBOM A((EKT peakiuu, dK30- U
SHIOTEPMHUUYECKUE PEAKIIMH, PACTBOpP, MAcCCOBasi IO XUMUYECKOTO
JJIEMEHTA B COCJMHEHUH, MAcCOBAs JIOJIA U MPOICHTHAS KOHI[CHTPAIIHS

BEILIECTBA B PACTBOPE, SAPO aTOMa, JJIEKTPOHHBIN CIION aToMa, aTOMHAst




opOuTanb, paguyc aToMa, BaJEHTHOCTb, CTEINEHb OKUCIICHHS,
XUMHUYECKas CBS3b, dJIEKTPOOTPULIATEIBHOCTD, MOSIPHASL M HETIOJIAPHAs
KOBAJICHTHAsl  CBA3b, MOHHAs  CBS3b, METaJUIMYECKass  CBS3b,
KpUCTaJULINYeCKass pelmerka (aToMHas, WOHHAs, MeETaUIn4ecKas,
MOJIEKYJISIpHAs), UOH, KaTUOH, aHWOH, IEKTPOJUT U HEIJIEKTPOJIHT,
NIEKTPOJUTHYECKAsT ~ JUCCOLMAIMS, PpEeaKIMu HOHHOr0 OOMEeHa,
OKHUCIINTEIbHO-BOCCTAHOBUTENBHBIE ~ pPEAKLIMHM,  OKUCIHUTENb U
BOCCTAHOBUTENIb, OKHUCJICHHE M  BOCCTAHOBJICHUE, JJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHUMble M HEOOpaTHUMblE pPEaKIIUH,
CKOpOCTb XMMMYECKOM peakumu, kKarammsartop, IIJK, xkopposus

MCETAJIJIOB, CIIJIaBBI

2.2

OCHOBOMOJIAralolIMe 3aKOHbl XUMHH: 3aKOH COXPAaHEHHUs MaccChl,
nepuoanueckuii 3akoH J[.M. MeHnneneeBa, 3aKOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOrajapo

2.3

TCOpUHn XHUMHUH: ATOMHO-MOJICKYJIIpHAas1 TeOpuUs:, TCOPpUA

3J'IeKTp0J'II/ITI/I‘-I€CKOI71 JUucconruanmuu

Brnanenue ocHOBaMU XMMHUUYECKOW IPaMOTHOCTH, BKJIFOUYAIOIIIEH:

3.1

yYMEHHUE IPaBHIILHO M CIIOIb30BaTh H3YUCHHBIE BEIIECTBA U MaTEPHAIIbI
(B TOM uMcie MHUHEpalbHblE YIOOpEHMs, METaulbl M CILIaBHI,
HOPOOYKTHl TepepabOoTKH MPHUPOTHBIX HCTOYHHUKOB YIIJIEBOJOPOOB
(yrns, mpuponHoro rasa, HedTu) B OBITY, CEILCKOM XO3siiCTBE, Ha
IPOM3BOACTBE W NMOHMMAaHHME 3HAYCHUS >KUPOB, OCIKOB, YIJIEBOAOB
JUIS OpraHu3Ma 4YelloBeKa; YMEHHE MTPOrHO3UPOBAThH BIMSHUE BEIECTB

U XUMHUUYCCKUX MPOLUCCCOB HA OpPraHrU3M YCJIOBCKA W OKPYIKANOIIYIO

IPUPOJHYIO Cpeny

3.2

YMCHHEC HUHTCTPUPOBATHL XHUMHYCCKUE 3HAHUA CO 3HAHHAMU APYTUX

y4€OHBIX IPEAMETOB

3.3

HAJIMYUE OMbITa PabOThl C Pa3NUYHBIMU MCTOYHUKAMU HH(POpPMAINH
N0 XUMHUHM (Hay4yHass ¥ Hay4dyHO-TIONMYJISIpHAs JUTeparypa, CIOBapH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHMBHO OIlCHMBATh HMH(POPMAIMIO O BEIISCTBAX, HX
MpEeBpalleHUsIX U  NPAKTUYECKOM  TNPUMEHEHHMH U  yMEHUE

UCIOJIb30BaTh €€ JJIs pelIeHus] y4eOHO-TT03HaBaTebHbIX 33124

BnaneHHe OCHOBaMH ITOHSATHMHOIO arIapara U CHMBOJUYCCKOI'O

A3bIKa XUMHUHU 14 COCTaBJICHUA (bOpMyH HCOPraHM4CCKux BCIICCTB,




YPaBHEHUM  XMUMHYECKHX  pEaKUUi; OCHOBAMU  XUMHUYECKOU

HoMeHKJIaTypsl (IUPAC u TpuBuanbHoi)

YMeHne OOBACHATH CBsA3b MOJIOKEHUs dJieMeHTa B Ilepuomnueckoit

CUCTEME C UYHUCIIOBBIMHU XapaKTCPUCTHKaAMH CTPOCHHA aTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsn sapa, oO0Iee YHCIIOo
AJIEKTPOHOB), PACIPEICICHHEM DJIEKTPOHOB TIO DSHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBHIX TPEX MEPUOIOB, KaJHsI M KaJbIIUs
IIpencraBnenne O  TEPUOAWYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX DJIEMEHTOB (paauyc aToma, IJIEKTPOOTPHUIATEILHOCTH),
6 OPOCTBIX W CIIOXKHBIX BEIIECTB OT TMOJIOKEHUS DSIEMEHTOB B
[lepuonuueckoit cucreme (B Madblx TMepuofax U TIJABHBIX
MOJTPYIIAax) U AIEKTPOHHOT'O CTPOSHHS aTOMa
7 YMenue kiaccu PUIMpoBaTh:
7.1 XUMHYECKHE 3JIEMECHTHI
7.2 HEOpPraHWYECKHE BEIIEeCTBA
7.3 XUMHUUYECKUE pEaKIun
8 YMeHue onpenensiTh:
81 BaJICHTHOCTh M CTEMEHb OKHUCIEHHUS XMMHUYECKHUX DSJIEMEHTOB, 3apsij
' MOHA
8.2 BHJl XAMHYECKOM CBSI3W WM THUI KPHCTAUIMICCKOW CTPYKTYpHI B
' COCIMHECHHMSIX
8.3 XapaKTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHUM )
8.4 OKHCJIMTENIb U BOCCTAHOBUTEIIb
9 YMeHne xapakTepru30BaTh GU3NIECKUE U XHMHYECKHE CBOMCTBA:
IOPOCTBIX BEIIECTB (KHCIOPOA, O30H, BOJOpPOH, TIpadur, anmMas,
9.1 KpeMHMH, a30T, Qocdop, cepa, XJOp, HATPUM, Kalaui, MarHum,
KaJIBITH, ATFOMAHHH, J)KEJ1e30)
CIIOKHBIX BEIIECTB, B TOM YHCI€ HX BOJHBIX PAacTBOPOB (BOIA,
aMMHAK, XJIOPOBOJIOPOA, CEPOBOAOPON, OKCHABI U THAPOKCHUIBI
9.9 metauioB [-1A rpynm, amomunus, meau (II), nunka, xenesza (I u
' I1I), oxcuawr yraepona (II u 1V), kpemuus (IV), azora u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a30oTUCTas, a30THas,
docdopHas, yronpHasi, KpEMHHEBAsI KUCJIOTA U UX COJIN)
9.3 IpPOrHO3UPOBaTh W XapaKTEpH30BaTh CBOICTBA  BEIIECTB B




3aBUCUMOCTU OT HUX COCTaBa U CTPOCHH:A, IMPHUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT UX CBOf/iCTB, BO3MOXHOCTb ITPOTCKAHUA XUMHUYICCKHUX

npeBpameHHﬁ B PA3JIMYHBIX YCIOBHUAX

YMeHue cocTaBisATh MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHMS PEaKLU, B

10
TOM YHCJIE:
10.1 peakinii MOHHOTO OOMeHa
10.2 OKHCIIMTEJIbHO-BOCCTaH OBUTEIIbHBIX PEaKITUid
103 WUTIOCTPUPYIOIIMX ~ XMMHUYECKUE CBOWCTBA H3YYCHHBIX KJIACCOB
' (TpyImm) HEOpPraHUYECKUX BEICCTB
10.4 MOJTBEPKAAIOIINX T'€HETHYECKYIO0 B3aUMOCBSI3b MEXY HUMU
11 YMeHHEe BBIYUCIATh (IPOBOJAUTH PACUETHI):
111 OTHOCHTEIBHYI0O MOJIEKYJSIPHYI0O W MOJISIDHYIO MAacChl BEIIECTB,
' MaCCOBYIO JOJIF0 XUMUYECKOTO 3JIEMEHTA B COCTUHCHHIH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM ra30B
114 0 YPaBHCHHSIM XHMHUYCCKUX PEAKIHH M HAXOAUTh KOJIUYECTBO
' BEIIECTBA, 00HEM M MACCy pPeareHTOB UIIM MPOAYKTOB pPeaKluu
12 Brnanenue (3HaHWE OCHOB):
OCHOBHBIMH  METOJaMH  HAydyHOro TO3HaHWs  (HaOiroleHue,
121 U3MEpEHUE, YKCIIEPUMEHT, MOJICIIMPOBAHNUE) TIPH N3YICHHUH BEIIECTB U
' XUMHYCCKUX SIBJICHUH; yMeHHe cOpMyIMpoBaTh MPOOIEMYy U
MPEAJIOKHUTD MyTH €€ PeIICHUS
122 Oe3ormacHOl pPa0OTBl ¢ XHMHUYECKUMH BEIICCTBAMH, XHMHYECKOM
' MOCY10H 1 TaOOPaTOPHBIM 000pYyIOBaHUEM
npaBmiIaMu 0€301acHOT0 OOpAIeHHS ¢ BEECTBAMH, UCIOJIb3YEMbIMH
B TMOBCEAHEBHOMN *KU3HU, IPaBUIaMU MOBEIEHUS B LEIAX COEpeKEeHUSI
12.3 3I0pOBBSl U OKpYXAloILIell MNpUpOTHON cpeabl; MOHMMAaHHE Bpeaa
' (omacHOCTH) BO3AEWUCTBUS HA KUBbIE OPraHU3MBI ONpPENeTIEHHBIX
BEIICCTB, CIIOCOOOB YMCHBIICHUS W TPEAOTBPAIICHUS HX BPEIHOTO
BO3JICHCTBUS
13 Hannuue mpakTHYeCKUX HABBIKOB IIAHHPOBAHUS W OCYIICCTBIICHUS
CIICAYIOIIUX XUMUYIECKHX YKCIIEPHUMEHTOB:
131 U3yYeHUE U OmucaHue GU3NIECKUX CBOICTB BEUIECTB; O3HAKOMIICHHE

C (i)I/I3I/ILIeCKI/IMI/I u XUMHNYECCKUMHU SIBJICHUAMU OIIBITHI,




WUTIOCTPUPYIOIINAE IIPU3HAKY IIPOTEKAHUSI XMMUYECKUX PEAKIUI

13.2

U3ydeHue Croco00B pa3/ieleHHs CMecei

13.3

IOJIy4YEHHE KHCIOpPOJAa M HW3YyYEHUE €ro CBOMCTB; IOJy4YEHHE
BOZIOPOJa U M3y4YEHUE €ro CBOWCTB; MOJYYEHHUE YIJIEKHCIOro ra3a u

HU3YUYCHHC €TO CBOﬁCTB; MOJYUYCHUC aMMHAKa U U3YUCHUC €T O CBOMCTB

13.4

IIPUTOTOBJIICHHE PAaCTBOPOB C ONPEAEIEHHOM MACCOBOM JIOJIEH

PacTBOPEHHOIO BELIECTBA

135

MPUMCHEHHUE WHIUKATOPOB (makmyca, METUJIOpaHka u
denondTanenHa) I OMpeNeseHUss XapakTepa cpelabl B pacTBopax

KHUCJIOT U LIeJI0UeEN

13.6

UCCIIEOBAHUE M OINWCAaHUE CBOMCTB HEOPraHMYECKUX BEIECTB
Pa3MYHBIX KJIACCOB; U3yYEHHE B3aUMOJCHUCTBUSI KUCIOT C METaJUIaMH,
OKCHAAMU METaJIIOoB, pPacTBOPUMBIMU u HEPaCTBOPHUMBIMU
OCHOBaHUSIMU, COJISIMHM; IIOJYYEHHE HEpPAaCTBOPUMBIX OCHOBAHHIA;
BBITECHEHME OJHOr0 MeTajula JApPYrdM M3 pacTBOpa  COJIH;
uccienoBanue amMQpOTEPHBIX CBONCTB THIPOKCHIOB aJIOMUHUS H

LUHKA

13.7

PCIICHUEC SKCIICPUMCHTAJIbHBIX 3aJa4 I10 TEMaM: «OCHOBHBIE KJaCChI
HCOPraHu4CCKUX COGHHHGHHﬁ)); ((3JI€KTp0HI/ITI/ILIeCKa$I
JUCCcoranus», «Baxxnelmme HeMeTamnbl W HX COCAHUHCHU,

«BaxkHei1me MeTaJuTbl U UX COEIUHEHUSI»

13.8

XAMHYECKHE  JKCHEPUMEHTHI,  WILTIOCTPUPYIOIIME  MPHU3HAKU
MPOTEKAHUSI PEAKIMii MOHHOTO OOMEHAa; KaueCTBEHHBIC PEaKIMH Ha
IMPUCYTCTBYIOIIME B BOJHBIX PAcTBOpPaxX HMOHBL XJIOPHI-, OPOMHI-,
wonun-, cyibdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-AaHUOHBI,
THJIPOKCHU/I-UOHBI, KATHOHBI aMMOHWUS, MarHusl, KaJIbIs, aJIIOMUHHUS,

Kenesa (2+) u xkenesa (3+), menn (2+), muHKA

14

Ywmenue:

141

OPEACTaBIATh PE3yNbTaThl JKCIOEpUMEHTa B ¢GopMe BBHIBOJOB,
JOKa3aTeNbCTB, TpadUKOB M TaONMIl W BBIABIATH AMIIHMPUUYECKUE

3aKOHOMCPHOCTHU

14.2

yCTaHaBJIMBATb CBA3HU MCXKAY pPCaJIbHO Ha6J'IIO,Z[aCMI>IMI/I XHUMHNYCCKHUMHU
SBJICHUAMHA W IIpOLECCaMU, IPOHUCXOAAINIMMHU B MAKpO- U MUKPOMHUPE,

O0O0BSACHSATH MPUYNHBI MHOT'000Pa3us BEIICCTB




IHNEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 [lepBoHavaIbHbIE XUMHYECKUE TOHITUS
11 Uucteie BemecTBa U cMecu. CriocoObl pa3aeeHus cMmeceit
12 ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE JIeMeHThl. CHMBOJIBI XUMHUYECKHUX
' aneMeHTOoB. [IpocThie u coXXHBIE BELIECTBA.
13 Xumuueckast popmyia. BaneHTHOCTh aTOMOB XUMHUECKUX 3JIeMEeHTOB. CTerneHb
' OKHUCIICHUS
3aKkOH TIOCTOAHCTBA cocTaBa BemiecTB. OTHOcCHUTENbHAs aTOMHAas Macca.
14 OTtHocuTenbHass MOJIEKYJsIpHast Macca. MaccoBasi 10751 XUMHUYECKOTO AJIEMEHTa
B COCMHEHUU
L5 KomnuectBo BemectBa. Monb. Momsipaas macca. Monsipublii 00bEM Ta30B.
' B3anmocBs3p KOJIMUECTBA, MAaCChl U UM CIa CTPYKTYPHBIX €IMHHMI] BEILIECTBA
16 dusnueckne U XUMHYECKHE SBJICHHUS. XUMHUECKash peakius W €€ MpPU3HAKH.
' 3aKOH COXPaHEHUS MacChl BEECTB. XUMUUYECKUE YPAaBHEHUS
5 Ilepnonnuecknii 3akoH u Ilepuoguyeckas cucTeMa XMMHYECKHX DJIEMEHTOB
J.N. Menneneea. CTpoeHUuE aTOMOB
ITepuonnueckuii 3akoH. [lepuoanyeckas cucremMa XUMMHYECKUX 3yeMeHToB J[..
2.1 MenpneneeBa. [lepronsl u rpynnbel. U3NYECKUNA CMBICT MOPAIKOBOIO HOMEpA,
HOMEPOB MEepUOJia U TPYIIIHI JIEMEHTA
Crpoenne atomoB. CocrtaB atomHbIX saep. M3oromsl. Dnexktponsl. CTpoeHue
2.2 AMEKTPOHHBIX  O00O0JIOYEK aToOMOB TepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepnonnueckoit cucremsl J[.11. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHYECKUX IJIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kallus, Kajblus (pajamyca aToMOB, JJICKTPOOTPHIATEIBHOCTH,
2.3 METAJUIMYECKMX U HEMETAJUIMYECKUX CBOWCTB) M WX COCIMHEHUU B
COOTBETCTBHM C TIOJIO)KEHHEM »dJieMeHTOB B Ilepuoguyeckoir cucreme u
CTPOCHHEM UX aTOMOB
3 Crtpoenue BeniecTa
Xumuueckast cBs3b. KoBasieHTHas (MOJsipHass M HENOJSIpHAsl)  CBA3b.
3.1 DNEeKTPOOTPULIATEIBHOCTh ~ XMMHUYECKMX  3JIEeMEHTOB.  VoOHHas  CBs3b.

MeTtamunueckas CBI3b




3.2

Tumel KpUCTATIMUECKHX PEmETOK (aToOMHAas, WOHHAS, METaJUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEILECTBA OT THIA KPUCTAIIMYECKOW PEMIETKH M BHUIA

XUMHUUYECKOU CBSA3U

Baxuelimme mnpencTtaBUTed HEOPraHMYECKHX BewmecTB. Hemertamnsl u  HX

COCIHUHCHMUA. MeTamisl 1 uX COCIMHCHUA

4.1

Knaccudukanuss ¥ HOMEHKJIATypa HEOPraHWYECKHX COCTUHEHHI: OKCHIOB
(coneoOpa3yromrue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHBbIe) u
Hecoieo0pa3ylone; OCHOBaHMU (MIENOYM M HEPacTBOPHMBIC OCHOBAHUS);
KUACIOT (KHUCIOpOACOAEp)KAMEe W  OCECKHCIOPOIHBIE, OJIHOOCHOBHBIC W

MHOTOOCHOBHBI€); COJIel (CPEIHUX U KUCIIBIX)

4.2

duznueckue W XUMHUYECKHE CBOMCTBaA MMPOCTBIX  BCIICCTB-HEMCTAJIJIOB!

BOJIOPOJIa, XJIOpa, KUCIOPOAa, Cepbl, a30Ta, pocdopa, yriaepoaa, KpeMHUS

4.3

duznyeckue M XUMHYECKHE CBOMCTBa IMPOCThIX BCIICCTB-MCTAJIJIOB: JINTHA,
HaTpud, KaJlisd, Mardvusa U KaJlbIus, aJJlOMUHUSA, KEJIC3a. 9HeKTp0XI/IMI/I‘leCKI/II71

P HaNIPsSKEHUM METaJlI0B

4.4

DuU3NUECKUE U XUMUYECKHE CBOMCTBA BOJOPOJHBIX COCIUHEHUN HEMETAJUIOB:

XJIOPOBOJIOPOA, CEPOBOIOPO/IA, aMMHUAKa

4.5

duznueckue U XMMHUYECKHE CBOWCTBA OKCHUJIOB HeMmetaiioB: cepbl (IV, VI),
azora(ll, IV, V), docdhopa(lll, V), yrnepona(ll, IV), kpemuus(IV). [Tonyuenue

OKCH 0B HEMCTAJJIOB

4.6

Xumuueckue cBorcTBa OkcuaoB: MeTauioB [A-IIIA rpynm, umaka, memu(ll) u

skenesa(ll, ). TTonmyuenne okcuioB MeTawioB

4.7

XUMUYECKHUE CBOWCTBA OCHOBAaHWUN M aM(OTEPHBIX THAPOKCUIOB (Ha TpUMEpe
TUAPOKCUIOB  AJIIOMUHHS, JKele3a, IuHKa). [lomydueHune OCHOBaHHMI U

aM(pOTEpHBIX T'UAPOKCUIO0B

4.8

OOmme XMMHYECKHe CBOMCTBA KHUCIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOIHOM,
CEpHHUCTOM, CEpHOM, a30THOH, (ocdopHOl, KpeMHUEBOH, yrombHOU. OcoObie
XMMHUYECKUE CBOMCTBA KOHLEHTPUPOBAHHOM CEpPHOM M a30THOW KHCIOT.

HOJ'Iy‘-IeHI/IC KHUCJIOT

4.9

OO01me xumMuueckue cBoicTBa cpeaHux coel. [lonyuenue coneit

4.10

[Tonyuenue, cobupaHue, pacmo3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMHAKa,

YTIIEKHCIIOro ra3a B JIabopaTopuu

411

[Tonyyenne amMMuaka, CEpHOW M a30THOM KHMCIOT B IMPOMBIIUIEHHOCTH. OO01me

CIOCOOBI MOTY4YEHHSI METAJIIOB
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I'eneTndeckas CBS3b MCXKAY KiIaCCaMH HCOPraHNM4YCCKUX COGI[I/IHCHI/Iﬁ

XUMHUUYECKUE pPEeaKINu

5.1

Knaccudukanus XuMu4ecKux peakiuil Mo pa3MnyHbIM MpU3HAKaM: 10 YUCIY U
COCTaBY YYacTBYIOLIMX B PpEAKIHH BEINECTB, MO TEIIOBOMY A3(deKTy, Mo

W3MCHEHHUIO CTEIICHEH OKMCIECHUS XUMHUYESCKHX DJIEMEHTOB

5.2

TemoBoii 3¢ (hekT XuMUIECKOH peakiny, TEPMOXUMHUECKHE YpaBHEHUS. DK30-

Y SHJAOTEPMHUYECKHE PEAKIMU. TEPMOXUMUYECKUE YPABHEHUS

5.3

OKHCIUTEIFHOBOCCTAHOBUTEIILHBIC pe€aKuunu. OKHCIIUTEI ¥ BOCCTAaHOBUTEIIM.
Hpoueccm OKHCJICHUA u BOCCTAHOBJICHUS. SHGKTpOHHLIﬁ OataHc

OKHCITUTEIIFbHOBOCCTAHOBHUTEILH O peakunuun

5.4

TeOpI/IH BHCKTPOHHTHHCCKOﬁ Jucconruanuu. KaTI/IOHBI, AHHUOHBI. BHCKTpOJ'II/ITBI n

HE3JICKTPOJIUTHI. CuiibHBIE U cJ1a0bIe SJICKTPOJIMTHI. CreneHn Jucconuanuu

5.5

Peakiiun mnoHHOIO ooMeHa. YcCIoBHS IMPOTCKaHUA peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIC 1 COKpaI_HéHHBIe HOHHBIC YpaBHCHUA peaKI_II/Iﬁ

Xumus 1 OKpysKarolias cpeaa

6.1

Bemectsa m marepuasnsl B IIOBCEIHEBHOM JXM3HM 4eJOBeKa. be3omacHoe
UCIOJb30BAaHUE BEIIECTB M XUMHUYECKUX pEakiuil B JjabopaTopuu U OBITY.

[IepBas nomous NPy XUMUYECKUX OKOTrax U OTPABJICHUAX

6.2

XUMHUUYECKOE 3arpsi3HEHHE  OKpYXaromed cpeabl  (KUCJIOTHBIE — JIOXKIH,
3arpsi3HEHUE TIOYBBI, BO3AyXa M BOJOEMOB), CIOCOOBI €ro MPEIOTBPAIICHHS
[Ipenenvunas nonmyctumas koHuentpanusi BemectB (I1JIK). Pomp xumum B
pCIIEHUN DJKOJOTUYECKHX TpoldsieM. VYcuiieHHE MapHUKOBOoro dddekra,

pa3pylieHHe 030HOBOTO CJIOS

6.3

[Tpumenenue cepswl, azota, Gocdopa, yriepogaa, KpeMHUS U UX COCAHMHEHUH B
OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH W CEJIbCKOM Xo3siicTBe. llpuMeHeHue
METaJUIOB W CIUIaBOB (CTajb, YyT'yH, IOPAJTIOMUHUNA, OpoH3a) B OBITY H
MPOMBIIIJICHHOCTH UX coenuHeHuid. [IoHsATHEe 0 KOPPO3UU METaslIoB, OCHOBHBIC

CII0COOBI 3alIUTBI UX OT KOPPO3UHU

6.4

[TpuponHbie HCTOUYHUKH YTIEBOJOPONOB (Yroib, MPUPOIHBIA Ta3, HEPTb),

MPOAYKTHI UX TIepepaboTKu (OCH3MH), KX POJIb B OBITY U IPOMBIIIIIICHHOCTH

6.5

[lepBoHauanpHbIe TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAWHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TAHOJ, TJIMLIEPUH, YKCYCHAsl KUCIIOTA).
[TousiTHe O OMONOTUYECKH BaXKHBIX BEIIECTBAX: )KHPAX, OEJIKAX, YIIIEBOJaX — M HX

POJIK B )KM3HU YCIIOBCKA




Pacuérnr:

7.1 1o popMyiiaMm XUMHUYECKUX COSTMHEHUI
7.2 Macchl (MaccoBOM) 1I0JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHM YPaBHEHUIM
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Xumus, 8 xknacce/ ['abpuemnsa O.C., Octpoymos U.T'., Cnaakos C.A., AKIImoHEpHOE OOIIECTBO
«M3narensctBo «IIpocBemenme»
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
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