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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJIICHA Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeIbHON IPOrpaMMbl OCHOBHOT'O 00OLIEro o0pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (QeneparbHON paboueld MporpaMMbl
BOCIIUTAHUS U C YYETOM KOHUEMIUHU NMPENoaBaHus yueOHOTo npeameTa « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickoit denepanuu.

[Iporpamma 1o XxuMuM Ha€T MpeACTaBICHUE O LEJsAX, oOlIed cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Pa3BUTUS OOYyYAIOUIUXCS CPEICTBAMH YYEOHOIO
npeaMeTa, yCTaHaBIMBAaET  00s3aTeIbHOE IPEeIMETHOE CoJIepKaHue,
MpeayCcMaTPUBAET paCIpeleieHue €ro Io KilaccaM M CTPYKTYPUPOBAHHUE IO
pazmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIEC XapaKTePUCTUKU coJiepKaHus, PEKOMEHYEMYIO
MOCJEAOBATEBHOCTh  M3YUEHUS] XUMHU C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBS3€H, JIOTMKM Y4eOHOro Ipolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcsi, OMNpPEAeNIeT BO3MOXHOCTU TMpeaMera  Jyis
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl HA YPOBHE OCHOBHOI'O OOIIEr0 oOpa3oBaHuUs, a TakKe TpeOOBaHUM K
pe3yibTaTaMm oOy4YeHHUs] XMMUU Ha YPOBHE 1I€JIe U3yUEeHHs TPEIMETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeSATENHHOCTH OOYYAIOIIerocsi MO OCBOEHHUIO
y4e0HOTO Co/IepKaHusI.

3HaHWE XHUMHUHU CIY>KUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromierocsi, ero MnpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poiib UrparoT (GopMUpyeMble XUMHUEWU MPECTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPTUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATHHBIX
npo0JieM yCTOMYMBOTO PA3BUTHUS UEIIOBEUECTBA — CHIPHEBOM, HHEPrETHUUECKOMH,
MUIIEBOM U 3KOJOTUYECKON 0€30aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yyenne xumuu:

CHOCOOCTBYET  pealu3aldyd  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUS WU
dhopMupoBaHUs KyJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHME MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEU
oOy4Jarommxcs, HaBBIKOB HX CaMOCTOSITEJIbHOW  Y4eOHOW  JIeITEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B IPO()ECCHOHATLHOM NeITebHOCTH;

3HAKOMHUT €O CHEeNU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJISI1a HA €AMHCTBO MPUPOJIbI U YETIOBEKA, SIBIISETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUY E€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YJarOIInuXCs;

CrocoOCTBYeT (OPMHPOBAHUIO TICHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO--
HAy4YHbIM 3HAHUSM, K NPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOIMYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBiieHUs B OOYyYEHHUHM XUMHUHU OOECIEUMBAIOTCS CHEUU(UKOMA
colepkaHusi  y4eOHOro  mpeameTa, KOTOpPbIM  sBIAETCA  NEAArormyecku



aJIanTHPOBAHHBIM OTpa)KeHHeM 0a30BOM HAYKH XMMHH Ha OTMPEIEIEHHOM JTare eé
pa3BUTHAL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHUs OPUEHTUPOBAH Ha
OCBOEHUE OOYYaIOIMMUCS CHCTEMBbI TMEPBOHAYATIBHBIX TMOHATUM XUMHUU, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTJACIAbHBIX 3HAUYUMBIX TOHSITHI
OPraHUYECKON XMMUHU.

CtpykTypa coaepkaHusi MpOrpaMMbl N0 XUMHUHU cPopMHpoBaHa Ha OCHOBE
CHUCTEMHOr0 mnojxojaa K €€ uzyueHuto. CoJiep:KaHue CKJIIAJbIBAETCA U3 CHUCTEMBI
HNOHATHUNA O XUMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI MIOHATHI O XUMHUYECKOM
peakuuu. OOe O3TU CHCTEMBbl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHIHUITY
MOCJIEIOBATENILHOTO Pa3BUTHUSI 3HAHU HAa OCHOBE TEOPETHYECKUX MPEIACTABICHUIM
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J[. 1. MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

— TIPEACTaBICHUM OO0 HIEKTPOJUTUYECKONM JUCCOIMALMM BEIIECTB B
pacTtBopax.

TeopeTnueckne 3HAHUA PACCMATPUBAIOTCS HAa OCHOBE AMIUPUUYECKHU
MOJTYYEHHBIX U OCMBICJICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K JPYromMy, BBINOJHSS (YHKIIUH OOBSICHEHUS M MPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJIYYCHHUS
U3Y4YaeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJICHNUS O XUMUAYECKON COCTABISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTeMHOW MNpHUPOJbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MEeTOJaM TMO3HaHWsI B Hayke. M3yueHue XMMHUU MPOUCXOAWUT C MPHUBICUCHHEM
3HAHUW U3 paHee H3YUYEHHBIX YYEOHBIX mpeAMEeTOB: «OKpyXKarolmuil MUpY,
«buosnorus. 57 knacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHHH XUMHUM MPOUCXOAUT (POPMUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKOW HAyKH Kak 0OJIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIIbHOCTA YEJIOBEKAa M KAaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMHUPOBAHWU CUCTEMbl XUMHYECKUX
3HAHUM — BaKHEHIIMX (aKTOB, MOHATUHN, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH,
JOCTYIHBIX 0000IEHUII MHUPOBO33PEHUYECKOTO XapaKTepa, s3bIka HAyKd, B
NpUOOIIEHNH K HAyYHBIM METOJaM TO3HAHUSA TPU HM3YYCHUH BEUIECTB U
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU W PA3BUTHUH MO3HABATEIBHBIX YMEHHUHN U
WX TIPUMEHEHWH B Y4YEOHO-TO3HABATENHFHON H y4eOHO-HCCIIETOBATEIbCKOM
JIESTEHPHOCTHA, OCBOEHWW TpaBWJI O€30MacHOTO OOpalieHHs C BEIIECTBAMHU B
MMOBCEHEBHOM KU3HHU.

[Ipy M3y4eHUH XMMUU HA YPOBHE OCHOBHOI'O O0IIEro oOpa3OBaHMs BaXKHOE
3Ha4YeHUE TPUOOPETH TaKUe 1IeH, KaK:



— (GOpMHPOBAHHE WHTEIICKTYaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIIbHOMY MPHHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKoe MpUOOIIeHHEe
oOy4Jarommxcs K CaMOCTOSTENbHOW NO3HABATEIbHON JESATENbHOCTH, HAYYHBIM
MeTOoJlaM TIO3HaHMS, (HOPMHUPYIOIMIMM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreuyeHne yCaoBUM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMUCS
OMbITa Pa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHMS M CAMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUJOB JIEITEIbHOCTH;

— (opmupoBanue oOmeld (QyHKIIMOHATBHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSICHATb U OLCHUBATh SIBJICHUS
OKpY>KaIOIlIer0 MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3YyUYCHHUH
XUMHH, TPUMEHATH WX MpPH PEIICHUU MpoOJeM B TMOBCETHEBHOW XKHU3HU H
TPYAOBOU IEATEIIBHOCTH;

— (QopmupoBanue y O0Oy4yaromMxcs TyYMaHUCTHYECKHX OTHOIICHUH,
MOHMMAHUS [EHHOCTH XUMHYECKHX 3HAHWUW IS BBIPAOOTKH JKOJIOTUYECKU
11e71Ieco00pa3HOro TOBEACHUSI B OBITY W TPYJIOBOM JACSATEIBLHOCTH B LEJAX
COXPaHEHHS CBOETO 3/I0POBbS U OKPYKAIOMICH MPUPOTHOMN CpEIbI;

— pa3BUTHE MOTHUBALIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIJIO U
CaMOBOCTIIMTAHUID Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(uUiIs M HANPaBIECHHOCTH JalbHEHIIIETO
o0y4eHUsI.

BocnurarenbHplii  moTeHIMal ~ y4yeOHOro mpeaMeTa MpPEJICTaBIeH B
JMYHOCTHBIX PE3yJIbTaTax.

OOmiee YuCiO YacoB, OTBEAEHHBIX S HM3yYEHUS XWUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanusi, cocTaBisieT 136 yacos: B 8 kitacce — 68 yacos (2
yaca B HeJIeq0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIHO).

OcoOennoctu od0yuaromuxcst ¢ THP
— Jlns oOyuenus mo BapuaHTy 5.1 3auucnstorcs oOydaroniyecss ¢ Herpyoou

HEIOCTATOYHOCTHIO PEUEBOW W/WIM KOMMYHHMKATHBHOW NEATEIHHOCTH KakK B
YCTHOM, TaKk W B MHCbMEHHOW ¢opMe. DTO MOXKET MPOSBIATHCA B BUIE
CJIETyIOUIUX HAPYIIICHUN:

— Herpyboe Helopa3BUTHE YCTHOW peud, KakK MpaBUiO, OCIOKHEHHOE
OPraHUYECKUM IMOPAKEHUEM LIEHTPAIbHON HEPBHOU CUCTEMBI;

—  HapyIICHUS YTCHUS W HAPYIICHUS MIChMa;

— TEMIIOPUTMUYECKHUE HAPYIICHUSI PEUH (3auKaHUE U JIp.);

— HapyueHwus rosoca (qucounus, ahoHus).

— IlposiBnenusiMu HErpyOOro pedYeBOr0 HEIOPA3BUTHS SIBISIOTCS: HEJOCTATKU
MPOU3HOIICHUS OTJCNBHBIX 3BYKOB, HE3HAUUTEIHHOE CY>KEHHE CIOBAPHOTO
3amaca, 0COOEHHO B 00ylacTh aOCTPaKTHOM M TEPMUHOJOTMYECKON JEKCHKH,
3aTpyJHEHHs] B YCTAHOBJIGHWH MMapaJUTMaTHYECKUX OTHOMIEHUH (Toadop



CUHOHMMOB, AHTOHHMOB, IIOHHMMaHUE TIEPEHOCHOTO CMbICIAa M MPOU.);
HEYCTOWYMBOE  HCIIOJIb30BAHUE  CJIOXKHBIX TIpaMMaTH4YecKux GopM W
KOHCTPYKIIMHM, TPYAHOCTH MPOTPAMMHUPOBAHUS U PEATU3ALMNU PA3BEPHYTHIX
YCTHBIX  MOHOJIOTMUECKHMX  BBICKA3bIBaHMU, B  pe3ylibTaTe  KOTOPBIX
oOydaromuecss MOryT He coOmrojnarh 1-2 mpu3Haka TekcTa ( Hampumep,
MOCJIEIOBATENbHOCTh, TEMAaTUYHOCTh U 1p.). Kpome Toro, ormeuarorcs
HEKOTOpbIE MPOOJEeMbl KOMIIPECCMU TEKCTa - OOydYarouluecs 3aTpyIHSIOTCS
COCTaBUTh COKpALIECHHBIN IMepeckas3, BBIJICIUTh KIIOYEBBIE IMOHSATHS, YaCTO
«3aCTpEBAlOT» Ha JETaNsAX, HO TMOHMMaHuWE (AKTOJOTUM M CMBICIA TEKCTa
OCYUIECTBIISIETCS B MOJTHOM oObeme. OHU CIOCOOHBI OTBETUTh Ha CMBICIOBBIC
BOIIPOCHI, CAMOCTOSTENIBHO CIENIATh YMO3AKIOUCHHUS.

VY olOyuarommxcsi orMevaercsl Ne(UUUTAPHOCTh S3BIKOBOM M METas3bIKOBOI
CHOCOOHOCTEH, OTPaHUYEHHOCTh B CIIOKHBIX (popMax peueBOil NEATEIbHOCTH
(pu chOpMUPOBAHHOCTH OBITOBON KOMMYHUKAIIHH).

Hapymienns d9teHuwss wW/wid TUChMa Yy JaHHOTO KOHTHHIEHTA YYaIluXcs
MPOSIBIISIFOTCS B JIETKOM CTEIIEHHU. OtmevaroTcs OTJIETIbHBIE
YCTOMYMBBIE/HEYCTOMYMBBIE OUIMOKH, XapakTep KOTOPBIX ONpEIeNsieTcs
BEJIYIIIUM HapyLICHUEM B CTPYKType HapyuieHus. [loHnMaHue mpoYuTaHHOTO
HE CTpaJaeT WM CTpaJaeT HE3HAYUTEIbHO B CBS3U C HEJAOCTATOYHOCTHIO
CEMaHTHU3ALMK OT/ACJbHBIX JIEKCUUECKUX U / WM TPaMMAaTUYECKUX €AUHUI] U /
WM LETTIOCTHOTO BOCHPUATHS TekcTa. CaMOCTOATENbHbIE MUCbMEHHBIE PAOOTHI
cooTBeTcTBYIOT TpeboBanusm [TIOOIT OO0 no 06beMy U cosiepKaHUIo.

Hetu, umeromre HeI0pa3BUTUE YCTHOW pEeYM, HAPYLICHUS MUCbMa U YTEHHS,
JlaXK€ B JIETKOM CTENEHU BBIPAXKEHHOCTH, COCTABISIOT TPYNIy PUCKA IO
IIKOJIBHON HEYCIEBAEMOCTH, B YACTHOCTHU, MO PYCCKOMY SI3BIKY, JIUTEPATypE U
JPYTUM JUCITUTUTMHAM, OCBOSHHE KOTOPBIX IpearnoiaraeT paboTy ¢ TEKCTOBBIM
MaTepHaIOM.

Bapuantr 5.1 pexkoMeHIOBaH Mg JI€TEHM C 3aUKAHUEM, MPOSBISIONIMMCS B
3alMHKAX CYJIOPOXKHOTO XapakTepa, HE NPensITCTBYIOUMX 3(PQPEeKTUBHOM
KOMMYHUKAIIUM WM BIUSIONMX Ha €€ d3(PQGEeKTUBHOCTh B OTIEIBHBIX
cutyauusix obmenus. Cnemyer, OJHaKO, UMETh B BHUJY, YTO CTPECCOBBIC
CUTYallMM MOTYT IIPOBOLIMPOBATh YXYJIIEHUE COCTOSHUS peund 00ydarouuxcsl.
910 TpeOyeT cleuuasbHOTO BHHUMaHUS K OpraHU3allud MpOUEayp TEKYIIEro
KOHTPOJISL U aTTECTAIIMN O0yYarOIINXCA.

Hapyiienus rojgoca MOryT ObITh BBIpaXXKEHBI B JIETKOW CTETIEHM WM CPEIHEH
creneHu. IIpu Jierkoll cTENeHW OTMEYarOTCs: HE3HAYNUTEIbHOE W3MEHEHME
TemMOpa TroOjJOcCa, 3aMETHOE, KaK TpaBUJO cCleuudaiucrty. Bo3moxkHa
MOBBIIIEHHAS YTOMJISIEMOCTh T'0JI0Ca, MOHOTOHHOCTD. [Ipy HapyleHusIx roioca
B CpeIHEH CTEemeHM TsHKECTH HaOII0AAl0oTCs CIEAYIOMUE MPOSBICHUS:
M3MEHEHUS TEMOPA 3aMETHBI OKPYXKAIOIIUM, HO HE3HAYUTENBHO MPEMATCTBYIOT
OOIIIEHUIO,  TOJIOC cJ1a0bIN, W3MEHEHHBIH  TeMOp, HCCSKAIOIIHH,
MaJIOMOAYJMPOBAHHBIA. OTH HapyUIeHUsT HE HOCAT (YHKIIMOHAIbHBIM
XapakTep, ¢ OAHOW CTOPOHBI, HAPUMEP, MyTAIlMOHHbIE U3MEHEHUS TOJI0Ca, U C



Ipyroil — o0OyClaBIMBalOT HaJIM4YME€ IICHUXOJIOTMYECKOro JauckoMgopra,
OTPHUIIATEIbHBIX TMEpPEKUBAHUM y OOy4aromierocs, 4ro, B CBOIO OYEpE[b,
CHIDKaeT KOMMYHUKATUBHYIO U TIO3HABATENIbHYIO aKTUBHOCTh 00YYarOIIerocs.

1. [lnanupyemblie pe3yjbTAThl OCBOCHHUSI MPOrPAMMbI 10 XUMHH HA YPOBHE
OCHOBHOT0 0011ero 00pa3oBaHus
JIMYHOCTHBIE Pe3yJbTATHI:

JIngHOCTHBIE pE3yibTaThl OCBOEHUSI TMPOTPAMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTHralTCs B XoJe¢ OOy4YeHHMs] XMMUU B €IMHCTBE Yy4eOHOH H
BOCIIUTATENIBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIIUOHHBIMH POCCUUCKUMU
COILMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTAMH, MNPUHSTHIMU B
oOlllecTBE MpaBWIaMH W HOPMaMH TIOBEJICHHS U CIOCOOCTBYIOT IMpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIMNA 00yUarOIIUXCSl.

JIndHOCTHBIE  pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM  TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIlUH U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCTIMTAHUSA:

LIEHHOCTHOT'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
U HAy4yHOMY HaCJIeIWI0, TOHMMAHUSA 3HAYEHUS XUMHUUYECKOW HAYKM B KU3HU
COBPEMEHHOIr'0 O0OIIeCTBa, CIOCOOHOCTH BJIAACTh JIOCTOBEpHON HHGpOpMAIUEH O
MEPEJIOBBIX JOCTUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

MPEJCTaBICHUS] O COIMAIBHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTHBE, KOMMYHHUKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATEIbCKOW, TBOPYECKOM W APYrHX  BHJAX
JEATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM AESATEIBLHOCTH IpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATENbHBIX 3aJ]]a4, BBIIIOJTHEHUU XUMHYECKUX
AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIPOILIECCE HATOW YYEOHOM [E€ATEIbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEJACHHWE W TIOCTYNKM CBOUX TOBApUUIEH C MO3ULMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIECTBUMN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHUPOBO33PEHUYECKHE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAYKU WU COCTABIISIOIIUE
OCHOBY I TIOHUMAaHMS CYIIIHOCTH HAay4YHOM KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTUSI TPUPOJbI, B3aUMOCBS3SX YEJIOBEKA C
MPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



MMO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHbIE HA TMOJIyYEHUE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOIUMBIE Il OOBSICHEHHS HAOJI0aeMbIX MPOIECCOB U SIBICHUMH,
MO3HAaBaTEIbHOM, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJbTYphl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C Y4eOHBIMU TEKCTaMH, CIPABOYHOU
JUTEPATYPON, JOCTYMHBIMU TEXHUYECKHUMH CpEJCTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTb H
CHOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW M  HCCIEAOBATEIbCKOM
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS OOydYeHHUS B
JIaJIbHEUIILIEM;

4) popMupoBaHHs KYJbTYPHbI 310POBbS:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIEACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsI, HAPKOTUKOB, KypeHHSI),
HEOOXOJMMOCTH COONIOJIEHUs] TMpaBuil O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaibHOM KU3HH;

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEPEC K MPAKTUYECKOMY HM3YUYEHHUI0 Tpodeccuii 1 TpyJa pa3indHoro poja,
YBOXEHUE K TPYAy M pe3yjbTaraM TPYJIOBOW AEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHUW 1O XUMHUU, OCO3HAHHBIM BBHIOOP
WHJIMBUAYAJIbHOW TPAGKTOPUHU MPOJIOIHKEHUsT 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH,
yCIenHon npodeccCuoHanbHOM MEATeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJaITHPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0J10rH4YeCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH 1I€JeCO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOUYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CylIECTBOBaHUS, IOHUMAHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHOoro o0pas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3znyecKkoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOICHMUS
npaBuI 0€30IIaCHOTO MOBEJACHUS TP paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAOIIMX 30POBBIO U )KU3HU JIFOACH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUSI, MOJyYaeMble MPU U3YYEHUU XUMHH, JJIs
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHS  DKOJOTMYECKOM  KYyJIbTYpbl, OCO3HAHHUS TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
3KOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHMKATUBHOW U COLIMAJIBHOUN IIPAKTUKE.

MeTtanpeaMeTHbIe pe3yJbTAaThI



B cocraBe MeTanpeAMETHBIX pe3yJbTAaTOB BBIACISAIOT 3HAUYUMbBIE IS
dbopMHpOBaHUS MHPOBO33PEHMsSI OOIICHAYyYHbIE TMOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYToOeE.), KOTOpPhIE
WCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HaHUH M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IEIIOCTHOM
HAyYHOU KapTHHE MHUpA, U YHUBEpCAIbHbIC yueOHbIe NeHCTBUS (ITO3HABATENbHEIE,
KOMMYHUKATHUBHBIE, DPETYJISTHBHBIE), KOTOpPbIE O0OECIEUMBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYLIECTBICHHUIO y4eOHOMN
NEeSATEIbHOCTH.

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble Jornyeckue AeiicTBUA:

YMEHHSI HCTOJB30BaTh MNPUEMBI JOTUYECKOTO MBIIUJIEHUS TP OCBOCHUU
3HAHUM: PACKPHIBATh CMBICI XUMHUYECKHX MOHSATUN (BBLIEIATh UX XapaKTEpPHBIE
NPU3HAKH, YCTAHABJIMBATh B3aWMOCBS3b C JPYTMMU TMOHATHUSAMH), MCIOJIb30BATh
MOHATHUS JJIs1 OOBSCHEHUS OTJIETbHBIX (DAKTOB U SIBICHUM, BEIOUPATh OCHOBAHUS U
KpUTEpUH ISl KIacCU(PUKAIMM XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIUH,
yCTaHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIY OOBEKTAMU HW3Y4YCHUS,
CTPOUTH JIOTUYECKUE PACCYkACHUs (MHAYKTHUBHBIC, I€TyKTUBHbIE, [0 aHAJIOTHUH),
JienaTh BEIBOJIBI M 3aKIIFOUCHUS;

YMEHHE TPUMEHSITH B TIPOIECCE€ TMO3HAHUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIE ), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETU, UCIOJb3yEMbIE B XUMUH,
peoOpa3oBIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE MPEICTABICHUS —
XUMUYECKUN 3HaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opMmysia U YypaBHEHHUE
XUMUYECKON peaKIU — MPU PEUIEHUU YUEeOHO-MI03HABATENbHBIX 3a/1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABISITH M XapaKTePU30BaTh CYIIECTBEHHBIE
NPU3HAKH U3YYaEMBbIX OOBEKTOB — XMMHUYECKUX BEIECTB U XUMUYECKUX PEAKIIH,
BBIABJSITh  OOIIME€  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJACTBEHHBIE CBSI3U U
MPOTUBOPEYUHS B U3yUaEeMbIX MPOIECCAX U SIBIICHUSIX.

ba3oBrble uccienoBare/bCKkie AeHCTBHA:

YMEHHE HCIOJIb30BATh IMOCTABICHHBIE BOMPOCHl B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKke B KAayeCTBE OCHOBBI i1 (POPMUpPOBAHMS THUIOTE3BI 10
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MpUOOpPETEHNE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMA W TIPOBEJICHUIO
YUYEHUUYECKHX OJKCIIEPUMEHTOB, yMEHuEe HaOJIoJaTh 3a XOJO0M Ipollecca,
CaMOCTOATEIBLHO MPOTHO3UPOBATh €0 Pe3yJbTar, POPMYIHPOBATH 000OIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIEIOBAHUS, COCTABIISIT OTUET
0 MPOJIeTIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:



yMEHHE BbIOMpaTh, AHAIU3UPOBATH WU HMHTEPIPETUPOBATH HH(POPMALIUIO
Pa3TUYHBIX BUJOB U (OPM MPEACTABICHHS, MOTYy4YaeMyI0 U3 Pa3HbIX MCTOUYHUKOB
(HayyHO-TIOMyJIIpHAsA ~JIUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIE
nocobusi, pecypcsl WHTepHETa), KpPUTUYECKH OLEHUBATH MPOTHBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

yMEHUE NPUMEHSITh PA3IMYHbIE METOJbI U 3alpoChl MPU MOUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJUMBIX JIsi BBINOJTHEHUS
y4eOHBIX U MO3HABaTENbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHE ONbITA B
o0lacTi  UCHOJB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOM aKTUBHOTO HUCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEIBLHO BHIOUPATh ONTUMAIbHYIO (OpMY MpeAcTaBIeHUs] UHPOpPMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
npyrumu hopMamu rpaduKd U UX KOMOMHAITUSIMU;

YyMEHHE UCIOJb30BaTh M AaHAIM3UPOBATH B Mpolecce ydyeOHOM
MCCJIEI0BATENBCKON JEATENbHOCTH MH(MOPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa HA COCTOSHUE OKPYIKAIOIIEH MPUPOIHOM
CpeJbl.

KoMMyHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE I1eHCTBHS:

YyMEHHMs 3aJlaBaTh BOIPOCHI (B XOJe Juajora W (WJIM) JIUCKYCCHUH) TIO
CyliecTBy  oOCyXJaeMol  TeMbl, (QOpMYyJIHpOBaTH CBOM  NIPEIJIOKECHHUS
OTHOCUTEIBHO BBIITOJIHEHMS IPEJI0KEHHOM 3a1a4H;

YMEHHUSI  MPEICTaBISATh  IOJYYEHHBIE  PE3yJbTaThbl  [O3HABATEJILHOM
JESTENbHOCTH B YCTHBIX UM THCbMEHHBIX TEKCTaxX; JeNaTh MPe3eHTalHUIO
pE3yJIbTATOB BBINOJHEHUS XUMHUYECKOrO 3KCIEpUMEHTa (1ab0paTOpHOro OMBITA,
1a00paTopHOl pabOTHI 10 HCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOIO MIPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHOM M MCCIIEIOBATEIbCKOM  JAESATENIbHOCTH  NpPU  pEUICHUU
BO3ZHMKAIOIIMX NpOoOJIEeM Ha OCHOBE Yy4éTa OOLIMX HMHTEPECOB M COIIACOBAHMS
no3uiuil (00cyxaeHusi, oOOMEeH MHEHMSIMH, «MO3TOBBIE HITYPMbI», KOOPIWHAIUS
COBMECTHBIX JEHCTBHUH, ONpEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHbBIE YHHBepcaJbHbIe Y4eOHbIe JeiiCTBHA:

YMEHUE CaMOCTOSITEIbHO ONPEIEHATh LENU JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATH M MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTh, BEIOMpATh Hanboiiee 3 (PEeKTUBHBIE CIIOCOOBI PEIICHUS] YUEOHBIX U
MO3HABATENbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJISATh WJIH KOPPEKTUPOBATh
MPEJUIOKEHHBIM  aITOPUTM JEWCTBUUA NPU BBINOJHEHUM 33JaHUM C YUYETOM
MOJIy4eHHsI HOBBIX 3HaHUM 00 M3ydaeMblX OOBEKTaX — BEIIEeCTBAX M PEaAKIUsX,



OLICHUBATh COOTBETCTBHE IIOJYYEHHOTO pE3yJibTaTa 3asBIICHHOM LEIH, YMEHUE
UCIIOJIb30BATh U aHAJIU3UPOBATH KOHTEKCTHI, PE/IJIaraéMbI€ B YCIOBUU 3aIaHUM.
IIpeaMeTHBIE Pe3yabTATHI

B cocrtaBe mnpenMeTHBIX pE3yJbTaTOB IO OCBOEHUIO 00S3aTEIBLHOIO

collep KaHMs, YCTAHOBJIEHHOTO JlaHHOW deaepanbHOoil pabodeil Mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI
neucTBuil, crneuudpuyeckue I8 MOpeIMETHOM o0sacTh  «XUMHS», BUJIBI
NEATEIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAHWS, €ro HWHTEpPIpETalnH,
peoOpa30BaHUIO ¥ MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX CUTYAITUSIX.

K xoniy oOyuenus B 8 kj1acce npeIMeTHbBIE Pe3yJIbTaThl HA 0230BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHATHMI: aTOM, MOJEKYJIA,
XUMHUYECKUN JJIEMEHT, IPOCTOE BELIECTBO, CIO0KHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJIApHash Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMHUYECKasl peakius, KiacCUUKaIuUs peakiui: peakuuu
COCIMHECHUS, PEAKLIMHU PA3JIOKECHUS, PEaKUUM 3aMENICHUS, PEaKUnuu
0o0OM€Ha, 3K30- U 3HAOTEPMUYECKHE PEAKLIUH, TEIUIOBOM 3(P(PEKT peakuuy,
AIpO aTOMa, HJIEKTPOHHBIN CIIOM aroma, aToMHas OpOWTallb, PaINyC
aToMa, XMMHUYECKas CBs3b, MOJSPHAS U HEMOJIIPHAS] KOBAJEHTHAs CBS3b,
VWOHHAs CBsI3b, UOH, KaTHOH, aHUOH, PACTBOP, MACCOBAasl JOJISI BEIIECTBA
(IpolieHTHAs! KOHIIEHTPAIHs) B PaCTBOPE;

e WUIIOCTPUPOBATHh B3aWMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHUU U
MIPUMEHSTh 3TU NOHATHUA MPU ONKUCAHUY BEILECTB U UX MPEBPALLICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBieHUs (HopMy
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpENENATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCJEHHUS  DBJIEMEHTOB B  OMHApHBIX  COCJAMHEHMSIX,
MPUHAJIC)KHOCTh BELIECTB K OINPEACIEHHOMY KIIACCY COCAUHEHUU I10
dbopmynaMm, BUJ XUMHUYECKOW CBsi3M (KOBaJ€HTHAas U HOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaThb cMmbicia Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHMMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX DIJIEMEHTOB OT MX MNoyokeHud B llepmommueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAaCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOrajipo;



e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuognyeckoit
CUCTEMBl XHMHUYECKHUX OJJIEMEHTOB: pa3linyaTh TMOHSTHUS «TJaBHas
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpymnmna)», mMansie u
OOJIbIlIMEe TEPUOJbI, COOTHOCUTh OO0O3HAYCHHUs, KOTOPbIE HUMEIOTCA B
tabmune «llepmomnueckass cucrtemMa XxuMmudeckux diemeHToB J[. U
MenpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0Iee YuciIo 3JIEKTPOHOB
U pacrpeesieHUue UX M0 JIEKTPOHHBIM CIIOSIM);

e KJIACCH(PUIIUPOBATh XMMHYECKUE DJIEMEHTHI, HEOPTAHUUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBy Y4YacTBYIOIIMX B peakluu
BEILECTB, N0 TEIIOBOMY (D PexTy);

e XapakTepU30BaTh (ONHUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YpaBHEHUH COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHIA;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBpaAllEHUN B
Pa3JIMYHBIX YCIIOBHSIX;

e BBIYUCIISATH OTHOCUTENIBHYIO MOJEKYSIPHYIO U MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOro »3JeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOW PEaKIUu;

e TPUMEHATH OCHOBHBIE OMEPAlUUd MBICTUTEIBHOU JIEATETbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTH3aluIo, KiacCu(uKaiuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — /Ui U3Yy4YEHUs CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKIUM, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUA — HAONIOJCHHE, W3MEpPEHUEe, MOJECIHPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICJICHHBIN);

e CJHENOBAaTh  IpaBWIaM  TMOJb30BAHUS  XHUMHUYECKOM  MOCYIOM U
nabopaTopHbIM 000pYy/IOBaHWEM, a TakXKe TMpaBWiIaM OOpamieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHHUIO U COOHpPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJA U KHUCIOPOJAa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAacCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAaHUPOBATh M MPOBOAUTH  XMUMHYECKHE  OKCIIEPUMEHTHI  TIO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO WHIUKATOPOB
(;takmyc, (peHondTanert, METUIIOPAHK U APYTHE).

K xonIy oOydenus B 9 kjacce npeIMeTHBIE Pe3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



pacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKHX IOHSITHI: XHMHUYECKH
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, IPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBS3b, TEIIOBOM 3 PeKT
peakuuu, MOJb,  MOJISIpHBI ~ 00BEM,  PAcTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOIUTHI, AIEKTPOJUTHYECKAs] IUCCOLUMALNS, PEaKUUd HOHHOTO
oOMeHa, Karajau3atop, XHWMHYECKOe paBHOBecHue, oOOpaTUMble H
HEOOpaTUMBbIE pEAKLHH, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE pEaKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHCIEHHME W  BOCCTaHOBJICHHE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, HMOHHAs,
MeTaJUIMYecKas), KpHUCTAJUIMYecKass pemeérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKON peaklu, MpeAelbHO JOMyCTUMAas
koHueHrtpanus [IJIK Bemecrtsa;

WUTEOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX [MOHATHU U
MPUMEHSTH ATH MOHATHSI IPU OMMCAHUU BEUIECTB U UX MPEBPAICHMI;
UCIIOJIB30BaTh XUMUYECKYIO CHMBOJIMKY JJII COCTaBJ€HUS (POpMyI
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIIUN;

ONPENEATh BaJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUUECKUX AJIIEMEHTOB B
COCIMHEHUSX Pa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy COEIMHEHUU MmO (opMmyiaMm, BHJ XUMHYECKOU
CBA3M (KOBAJIECHTHAsl, MOHHAs, METAJNINYECKas) B HEOPraHMYECKHUX
COCIIMHEHUSX, 3apsi/i MOHA MO0 XUMHUYECKON (opmyle, xapakrep cpeabl B
BOJHBIX PacTBOpPAaX HEOPraHUYECKUX COEIUHEHMM, THUIl KPUCTAJUTMYECKOM
PELIETKHA KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci Ilepuonmueckoro 3akona JI[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONUCHIBATH M XapaKTEPU30BaTh
tabnmuunyio Gopmy Ilepuoanueckoid CUCTEMbl XMMHUYECKHX AJIEMEHTOB:
paznuyarh MOHATUSA «rJaBHag noarpynna (A-rpynma)» M «1noOo4yHas
noarpynna (b-rpynma)», Manble U OoJibLIME TEPUOJBI, COOTHOCHUTH
0003HauYeHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Tadiuie, ¢
YUCIIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpeieieHue HMX IO 3JEKTPOHHBIM CJOSM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHECHUI B
npejaenax MallbIX MEePUOJIOB U TJIABHBIX MOJArPYII C YYETOM CTPOCHHS MX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKHUE 3JIEMEHTbI, HEOPraHUYEeCKHE BEIIEeCTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBy Y4YacTBYIOIIMX B peaKlUu



BEIIECTB, MO TEIUIOBOMY 3(PEKTy, M0 M3MEHEHUIO CTENEHEW OKUCIIECHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIME W crHelupUUEeCKue XUMUUYECKHUe
CBOMCTBAa TIPOCTHIX MW CIIOXHBIX BEIIECTB, TIOATBEPKAasl OIHUCAHUC
MpUMEpPaMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKInii;

COCTaBJIAITh YPaBHEHUS JJIEKTPOJUTUYECKON AHMCCOUMALMUA  KHUCIIOT,
LIEJ0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLINA HOHHOTO
oOMeHa, ypaBHEHHUS peaKkluid, TMOATBEPKIAIONMUX CYIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIMTEIIBHO-BOCCTAHOBUTEIBHBIX — PEaKITUi
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOrO OajaHca 3TUX peakLuid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKHUX IMPEBPAIICHUN B Pa3IMYHbIX
YCIOBHUSIX;

BBIYKCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIAPHYI0O W MOJIIPHYKO  MAaccChl
BEIIECTB, MAacCCOBYIO [IOJIIO XHMHUYECKOrO »J3JieMeHTa 1o ¢opmylie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coON0JaTh  MpaBUjia  MOJB30BAHUSA  XMMHYECKOW  MOCYyAOH H
nabopaTopHbIM  00OpyIOBaHMEM, a TaKKe IMpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OMBITOB TIO TONYyYEHUI0O U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH,  TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kapOonat-, ¢ocdar-, cuiumkar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHWE B
BOJIHBIX PACTBOpPAX HEOPTAHMUECKHUX BEIIECTB;

MPUMEHSATH OCHOBHBIEC OIEPAIlMU MBICIUTEILHON JESTENbHOCTA — aHAJU3
M CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTEeMATU3alluIi0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — 11 M3YYCHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIUid, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJI0ZICHUE, M3MEpPEHUe, MOJCIUPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICJIEHHBIMU.



2. Coaep:xanme 00yueHHust
8 ku1ace

IlepBoHayaibHble XUMHYECKHE MOHATHS

[Ipenmer xumuun. Posib XuMHUM B KW3HU 4YEIOBEKA. XUMHUS B CUCTEME HAyK.
Tena u BemecTBa. PU3NUYECKHE CBOWCTBAa BEIIECTB. ATpPEraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOAAaX MO3HAaHWA B XUMUU. YHCTBIE BEIIECTBA U CMECH.
Crioco0nlI pa3jieneHus: cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE HIeMEHTbl. CHMBOJIBI XUMHUYECKHUX
sneMeHTOB. [IpocThie U ClIOkKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaleHTHOCTh aTOMOB XHMHYECKHX O3JIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas Macca.
OtHOcUTENBHAS MOJIEKYJIsIpHAsg mMacca. MaccoBas J0Ji1 XMMAYECKOTrO 3JIEMEHTa B
COEIMHECHUMU.

KomnuectBo BemectBa. Monb. MonsipHass macca. B3auMocBsi3b KOJTUYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €AWHUIl BemlectBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTUHEHUH.

Ou3nuecKrue U XUMHUYECKHUE SIBIICHHS. XUMHUUYECKasi pPeakiusl U €€ MPU3HAKU.
3aK0H COXpaHEHHsI MacChl BeHIeCTB. XuUMudeckue ypaBHeHus. Kimaccudukanus
XUMUYECKUX PEAKIUN (COSTUMHEHMS, Pa3JI0KECHHUS, 3aMeIIeHUs, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, paBmiiaMu paboThl B JabOpaTOpuu U
npuéMamMu oOpalieHus: ¢ J1abopaTOPHBIM 00OPYIOBaHUEM, U3yUYEHHUE U OMHMCAHHE
(U3UYECKNX CBOWCTB O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJla, PACTHpPAaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHAEHCAUMs BOAbI) U XUMHUYECKUX (FOpPEHHE CBEYH, MPOKAJIUBAHUE
MEHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOM) SIBJICHUHN, HAOII0JIeHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioxKEHUE TUIAPOKCUIA
Menu (II) npu HarpeBanuu, B3auMoJeicTBHE kele3a ¢ pacTBopoM conu menu (1),
U3y4YeHHE CIOCOOOB pa3/iefieHHs CMECceil: C MOMOIIbI0 MarHurta, (GUiIbTpOBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMA, XpoMaTorpadus, mpoBeJeHNE OYUCTKH MOBAPEHHON
COJIM, HAOJIOJIECHHWE W  ONHCaHUE  Pe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJIENEed MOJIEKYJI
(ImapocTepKHEeBbBIX ).

Baxueime npeacTaBuTe M HEOPraHUYeCKMX BelIeCTB

Bo3nyx — cmech ra3zoB. CocraB Bo3ayxa. Kucimopon — sneMeHT u mpocrtoe
BemecTBO. Haxoknmenue kuciopoma B mpuponae, (GU3HUECKHE W XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJYYEHHUS] KHCIOpOJa B JA0OpaTOpuM U MOPOMBIIUIEHHOCTH. KpyroBopor
Kucnopoza B npupoje. O30H — aJIOTponHast MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3(p(deKT XUMHUYECKOM peaKUuu, TEPMOXUMHUYECKHUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE DPEAKIMHU. TOIUIMBO: Yrosb M MeETaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT u mpoctoe BeniecTBo. HaxokaeHue Bogopona B
npupojae, GU3MYECKMe M XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CII0COOBI
nony4yeHust. Kucnotsl u comnm.

MonspHbiii 00bEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHCHHSIM.

Odusnyeckue cBoucTBa BOAbL. Boma kak pactBopurenb. PacTBOpSL
HacpilieHHbIE ¥ HEHACHIIIEHHBIE PacTBOPHI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBas 10J14 BEMIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B mpupojie U B KU3HU 4YeJIoBeKa. KpyroBopoT BOJIbI B IPHUPOJIE.
3arpsi3HEeHHE NMPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuneHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3yronue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpasyromue. HomeHkmarypa okcumoB. Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne okCcuaos.

OcHoBanus. Knaccudukanust ocHOBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinotr. dOuszndeckue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHoctu MetamioB H. H. bekerosa.
Ilonydenue KuUCIOT.

Conu. Homenkiarypa cosieil. @u3nyeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue coien.

I'enetndeckas CBSI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHMUI.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEJEIICHUE COAEPKaHUsl KUCIOpOAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS U
MpEeKpallleHusl TopeHust (Mmoxkapa), O3HAKOMJICHHE C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, pACIO3HABAHUE W M3YUYCHHE
CBOMCTB BOJOopojAa (ropeHue), B3auMozeicTBue Bojopoaa ¢ okcugaom meau (1)
(BO3MOYKHO HCITIOJIb30BaHUE BHJIEOMATEpUaoB), HaOIOJAeHHE 00pa3I0B BEIECTB
KOJIMYECTBOM | MOJb, HCCIEN0BaHHE OCOOEHHOCTEW pacCTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J10JI€H PaCTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJbI C METAILIAMU
(HaTpueM ©  KaJbllueM) (BO3MOXHO HCIIOJIb30BaHUE BHUEOMATEpPHAIIOB),



HCCJEIOBAHUE O0pa3sLoOB HEOPraHWYECKHUX BELIECTB pPa3IWYHBIX KIIACCOB,
HAOJII0ICHNE U3MEHEHUsI OKPAaCKU MHJUKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3yuyeHue B3aumojeiictBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C MeETajulaMH, PEAKUHW HEUTPAIHU3ALWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHHE
DKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenmne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuoanyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jiemeHToB JI. U. MenpgeseeBa. Ctpoenne aromMoB. XUMHYECKAsl CBA3b.
OxucaANTEeTIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepBble TOMBITKH KJIACCU(DUKAUMU XUMUYECKUX 3ieMeHToB. llonsTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
rajJoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCH/IbI
Y TUAPOKCHUJIBL.

ITepuonnueckuint 3akoH. Ilepuoauueckas cucrema XUMUYECKUX 3JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepuoanueckoit cucrembl xumudeckux 3iaeMeHToB [[. M. MenneneeBa. [leprobl
u rpynnbl. PU3NYECKUM CMBICI NOPSAKOBOTO HOMEpA, HOMEPOB IIEpUOJa U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuomnueckoir cucremnl . M. Menneneea. XapakTepucTuka XUMHUYECKOTO
AJIEMEHTA 10 €0 MOoJIoKEHUIO B [lepunoanueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJHyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cuCTEMbl XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W Ipaktuku. J[. M. MenneneeB — yd€HbIN U
IPaKIaHWH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHAss M HEMOJSPHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucieHus.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
IIponecchbl OKMCIEHNsI U BOCCTaHOBIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pa3loB BEHIECTB METANIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LMHKA C pacTBOpPaMHM KHCIOT W IIEJIOYEH, NPOBEIAEHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiyu pa3ioKeHUs, COEAUHEHUSA).

Mesrcnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHH B & Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: HAy4YHBIN (DaKkT, rUMOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, KiaccuuKausi, NEPUOJUYHOCTb, HaOIIOJCHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE.

®dusuka: Marepusi, aTroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIHUI,
M30TONBI, PAAUOAKTUBHOCTD, MOJIEKYJA, AJIEKTPUUYECKUN 3apsil, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ras, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpPEHUSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 kJ1acc

BemecTBo U XMMHYECKasl peaKUMs

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBUU C IIOJOXKEHHEM D3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHune BellecTBa: BHUJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTAJUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTANINYECKON PELIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiys 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCALIUXCA K Pa3IUYHbIM KjaccaM HEOPraHHMYEeCKUX
COEIMHEHUM, TEHETUYECKAasl CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanuys XuMU4eCKUX peakiuid Mo pa3IMuHbIM MpU3HaAKaM (10 YUCITY
M COCTaBy YYACTBYIOIIMX B PEAKIMH BEMIECTB, MO TEIIOBOMY 3(deKkTy, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHUIO KaTaju3zaTopa). DK30- U SHIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [IoHsATHE O TOMOTEHHBIX U reTepOreHHBIX
peakuusax. [londarue o karanuse. [loHsATHE O XUMHUYECKOM paBHOBECUHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKlUU,  DJIEKTPOHHBIM  OayiaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBneHnue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTI'O OanaHca.

Teopus 3JIEKTPOTUTUYECKON TUCCOIUALINU. DJIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annoHsl. MeXaHW3M IUCCOLMALMU BELIECTB C PA3JIUYHBIMU BHJIAMH
xuMuueckoil cs3u. Crenens nuccounanuu. CuiabHbIE U cla0ble 3JIEKTPOTUTHI.

Peakuuu noHHOro oOMeHa. Y ciloBuUsl IPOTEKaHUsI PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOKCTBa KHCIIOT,
OCHOBAHMM MW coOJeil B CBeTE MpPEACTaBICHU 00 3IEKTPOIUTHUYECKOU
nucconnanu. KauecTBeHHbIE peakiiuu Ha HOHBI. [IoHsITHE O THAPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUVIOB M HEMeTaioB (Tpadura U anmasa), CIOXKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiyu
OT BO3ACUCTBUSA pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCAa AWCCOLMALMUA KHUCIOT, IIEJIOYEH U COJIeU
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MAaTEPHUANIOB), IPOBEIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKaHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIACJIEHHWE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peaklUH pa3ioKEHHs, COSUHEHUs), pacllO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEaKkIUMd Ha HOHBbI, pEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl U MX coeMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTeNneHu OoKkucieHus. CTpoeHue u (PU3nYecKue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMMHMYECKHME CBOWCTBA Ha IpUMeEpe  XJjopa
(B3aUMOJENCTBUE C MeETaJlaMd, HEMeTaJJlaMH, IleJo4aMu). XJIOPOBOJIOPOA.
ConsiHas Kucia0oTa, XUMUYECKHE CBOMCTBA, IOIY4YEHHE, NpPUMEHEHUE. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHU3M 4eJIoBeKa. BaxHeillune XJIOpuabl U UX
HaXO0XJCHUE B IPUPOJE.

O6mas xapakrtepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTeleHu OKHUcieHHs. CTpoeHue W (PU3HYECKHe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJIIOTPOITHbIE MOAU(DUKALIUNA KUCIOPOAa
U cepbl. XUMHUUECKHE cBoWcTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA. OKCUABI CEpPbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHass kuciora, (Quznueckue W XUMHUYECKHME CBOMCTBa (00IIME  Kak
NpeJCTaBUTeNd Kilacca KHUCIOT M crneuuduueckue). XUMHUUECKHE pEeakllvu,
JeXale B OCHOBE IPOMBIIUIEHHOTO Croco0a IMOJIyYeHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThel. Conu CepHOM KUCIOTHI, KAYECTBEHHAS peakuus Ha



cynbdar-uon. Haxoxnenue cepbl U €€ COCNMHEHHMH B TpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH cpeAbl COCNUHEHUSIMU Ccepbl (KHCIIOTHBIE JOXK/[IH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPAICHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIEHHA. A30T, paclpoOCTPAaHEHHUE B IPHUPOJE,
¢busnyeckne U XumMuuecke cBoiictBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(bu3nYecKre 1 XUMUYECKHE CBOMCTBA, MOJydYeHue U npuMeHenune. Coinu aMMOHUS,
uX (QU3HYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasl KHUCIOTa, €€ MOJy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Klacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XMMHUYECKOE 3arpsi3HEHUE OKPY KaloIIEel Cpe/ibl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXKAHM, 3arps3HEHHE BO3/ayXa, MOYBBI U BoAoéMoB). docdop,
ajoTponHeie Moaudukanuu dochopa, GU3MUECKUE U XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciora, puznueckne U XUuMUUECKUE CBONUCTRA,
nosryyenue. Mcnoas3oBanue GpocdaroB B KaUECTBE MUHEPAIBHBIX YIOOPEHUM.

Oo6mast xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHHS.  YTJIEpoHd,  auIOTPOIHBIE
MOAM(UKALIMM, PACHPOCTPaHEHHUE B MpuUpojae, (U3MUYECKUE U XHUMHUYECKHE
cBoiictBa. Ancopbuus. Kpyrosopot yriepona B npupojse. Okcuibl yriiepoaa, ux
bu3nueckue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBIE OPTaHU3MBI,
MOJIy4eHHE U TPUMEHEHUE. DKOJIOTHYECKHUEe MPOOJIeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rino0anbHOr0 TOTEIUICHUS KIUMaTta, MMapHUKOBBIN
s dext. YronbHas KUCIOTA U €€ COJIU, UX (PU3NUYECKUE U XUMUUYECKUE CBOWCTRBA,
nmoJiydeHrue W mnpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO3sICTBE.

[lepBoHavaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHMSIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIECH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojb, NPUPOAHBIA Ta3, HEDTh),
MPOJIYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKHN Ba)KHBIX BELIECTBAX: XKUpax, OeiKax, yriaeBoaax — U ux
poJii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUH.

KpeMHuuii, ero Qusnueckue ¢ XHUMHYECKHE CBOICTBA, IOJy4YEHHE H
npuMmenenue. CoeauHeHus KpeMHusi B npupojae. OOmme mnpeacraBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CUIMKAThl, UX HCIOJIb30BAHHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHelilne cTpoUTenbHbIE MaTepHUalibl: KepaMuKa,



CTEKJIO, LIEMEHT, OCTOH, kene300eToH. IIpobmempl 6e30macHOTO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOJI0ICHUE TTPU3HAKOB
UX TMPOTEKAaHUs, OMNBITHI, OTpa)karomue (HU3NYECKUEe W XUMHUYECKHE CBOMCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpaslaMu XJOpUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  cepbl W €€  CcoeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIecca OO0YyIIIMBaHUS caxapa MoJ JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHUE XUMHUUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, POBEJECHUE KAYECTBEHHON peaklMK Ha Cyab(hat-
WOH W HAOJIOJeHUE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHUH (BO3MOXKHO HCIOJIB30BAHKE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCPOPHBIX YIOOpEHUH, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHWE UM H3YyYCHUE CBOWCTB amMMHUaka, MPOBEJICHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ocdaT-uOH U U3YYCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), H3yUYCHHE Moienen
KPUCTAIMYECKUX pEIIETOK anMaza, Tpadura, ¢yiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPONCTBOM MPOTUBOTras3a, MojJydyeHHue, COOMpaHue, pacrio3HaBaHUEe U U3YUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelnme HeMeTallJIbl U UX COETUHEHUS.

MeTa/iibl U MX COeTMHEHUS

OO6mras xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHTtoB . U.
MeHnneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTalioB. MeTtaiuinueckasl CBA3b U
METAUIMYECKAST ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHui MetaiioB. Ou3ndyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl TIONTydeHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[Ilenouynsie MeTaiuibl: mojioxkeHue B [lepuoauyeckoil cucteMe XUMUYECKUX
snemeHToB JI. M. MeHneneeBa, CTpO€HME UX aTOMOB, HaXOXJICHUE B MPUPOJE.
duznyeckue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kauus. [IpuMeHeHHe IIeOYHBIX METANIOB U HX
COEeIMHEHU.

IllenoyHO3eMENIBbHBIE METAIBI MAarHMd W KalbLIMM: TIOJIOKEHHE B
Ilepnognueckor cucreme xumuudeckux dneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJEHUE B rpupoae. PU3ndeckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kajblus. Baxuelmme coelWHEHHUsS KaiblUs (OKCHIA, THAPOKCUI, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AuroMuHUN: onokeHue B [lepruoinueckor cCuCTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpoeHuE aroma, HaxoxxjaeHue B mpuponae. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIa U THIIPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoi cucreme XMMHYECKUX 3J€MEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAaXOXKJAE€HUE B npupoac. Pusmyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApoKcu bl 1 comu xxenesa (11) u sxenesa
(III), ux cocrtaB, CBOWCTBA U MOTYYEHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB W CIUIABOB, HX (PU3NYECKUMH
CBOMCTBaMHU, M3y4YEHUE  PE3yJbTATOB  KOPPO3UUM  METAUIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbI[USl W HATpusi C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLECCA TOPEHHUS KEJIE3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNB30BAaHWE  BHJIEOMATEPUAIIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAKIMii HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, MHKA, JKEJie3a
(I) u xenesza (II1), meau (II), HabmroAeHUE U OMKMCaHUE MPOIIECCOB OKPAITUBAHUS
IJJAMEHH MOHAaMU HATpUsl, Kalud ¢ KalblUs (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), HCCIIeJOBaHUE aM(OTEPHBIX CBONCTB THAPOKCHU]IA ATFOMHUHHUS
Y TUJIPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxueimue
METaJUIbl U UX COCTUHEHUS.

XuMHS M OKPYXKAKOIIAA cpea

BemectBa u marepuaibl B IMOBCEIHEBHOM >XM3HM 4enoBeka. be3zomacHoe
HCIIOJIb30BaHUE BEILECTB U XUMHUUYECKUX peakiui B ObiTy. IlepBas momorrs mpu
XUMHYECKUX OKOTaxX U OTPABIICHUSAX.

XUMUYECKOE 3arpsA3HEHHUE OKpY’Kalomled cpeabl (MpeaenbHas J0omycTUMas
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponb xumun B penieHun 3K0JI0THUECKUX
npoOiaem.

Xumuueckuit IKCnepuMenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, TOJUMEPHBIC
MaTepuabl).

Mesicnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMpPU U3YYEHUH XUMHH B 9 Kiacce
OCYUIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JJII OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEeOpHsl, aHalu3, CHHTE3, KiIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMAPHUKOBHIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dusznka: marepus, aTroM, OJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIIH]I,
U30TOIbI, PaAUOAKTUBHOCTb, MOJEKYJA, SJEKTPUYECKUW 3apsll, MPOBOJHUKH,
MOJYNIPOBOJHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHOe COCTOSIHME BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
peméTKa, CIUIaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bl, COJHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPATIbHBIE
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbBIE BEIIECTRA.

['eorpadus: armocepa, ruapochepa, MuUHEpaIbl, TOPHBICE TOPOJIBI,
MOJIE3HBIE UCKOIIAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.



3. TemaTnuyeckoe MJIIAHUPOBAHME

8 kaacc
KoandyecTBO YacoB
Ne HaunMenoBanue pa3iesoB u DJIeKTpPOHHBIe (HU(POBHIE)
KonTposbHbie IIpakTn4yeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTbl padoThI
Pa3nen 1. [lepBoHavaiabHble XUMHUYECKHE MOHATHSA
XuMusi — BaxkHast 00J1aCTh

L1 €CTECTBO3HAHUS U 5 ) but6mmoreka [{OK

' MPAKTUYECKON JIEITEIIbHOCTH https://m.edsoo.ru/7f41837¢

yeJIOBEKa

12 BemecTBa u xuMuuyeckue 15 | bu6nuorexa [JOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Paszgen 2. BaxxHelinue npeacTraBuTe/ i HEOPraHM4eCKMX BellecTB
21 Bosnyx. Kucnopon. [lonsitue 6 bubnuoreka LIOK

' 00 okcuagax https://m.edsoo.ru/7f41837¢
)7 Bonopoa. Ilonsitue o kuciorax 2 1 but6mmoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonstue 00 5 1 1 bubmmoreka [IOK

' OCHOBAaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCHI 1 | | bubmmoreka [IOK

' HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasnen 3. llepuoanyeckuii 3axon u [lepuoanyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaeneeBa. CTpoeHue aToOMOB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIul




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 but6mmoreka [IOK
XUMHYECKUX d1eMeHTOB /JI. . https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma

- )O(I/IMI/IquKaﬂ CBA3b. BuGmorexa LIOK

' KHCTHTCIRHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIHHBIC PEAKINH
Hroro mo paseny 15 o oo TS e
PeszepBHOe Bpems 3 bubmorexa TIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 kiacce

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumenoBanue pa3aeioB M TeM (uudposbie)
Ne i/m P KonTpoabHbI IIpakTH4eckue op
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
e padoThbl padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMHU4eCcKHe PeaKINU
11 [ToBTOpEeHue u yroyOnenne 3HaHUN 5 1 bubnuoreka [IOK
. OCHOBHBIX Pa3J/IeJIoB Kypca 8 kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOIMAIIHSL. 2 | 1 bubnuorexa [IOK
' XUMHUYECKHE PEAKIIMU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHHS
)1 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuoreka [IOK
' snemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO011ast XapaKTepUCTHKA XUMHUYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [IOK
' TPYHIBL -ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [OK
’ PYTUTBL ’ p https://m.edsoo.ru/7f41a636
COETMHEHHUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.4 aneMeHToB [VA-rpynnsl. Yraepon u 8 | 2 bubmorexa HOK
' . Py ' POl https://m.edsoo.ru/7f41a636
KPEMHHUU U UX COECITUHEHUS




Hroro no pazneny

25

Pa3gena 3. Mera/uIbl M MX COeIMHEHUSA

. bu6mmoreka [{OK
3.1 Obmpe CROACTEA METAILIOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [IOK
3.2 Baxueiinme MeTaisl 1 UX COSTUHEHUS 16 hits://m_edsoo.r/Tf4 12636
Hroro no pazgeny 20
Paznen 4. Xumusi 1 oKpyKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubnmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68










