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[NHOACHUTEJIBHAA 3AIINCKA
[Iporpamma no xumuu paszpaboTaHa ¢ LENbI0 OKa3aHUs METOANYECKON MOMOIIM YUYUTETIO B
co3aaHuu padoyell mporpaMMebl 0 y4e€OHOMY MIPEAMETY.
[Iporpamma no xumMuu Aa€T NpeACTaBICHUE O LIEJAX, OOLIEH CTpaTeruu 00y4eHus, BOCITUTaHUS U
pa3BUTHs O0YUYaAIOIIMUXCS CPEACTBAMHU YUeOHOTO IPEIMETA, YCTAHABIMBAET 0043aTEIbHOE
MPEeIMETHOE CO/IepKAHUE, TIpelycMaTpUBaeTpacupeieIeHUue ero no KjiaccaM u
CTPYKTYPHpPOBAHHUE MO pa3zesiaM U TEMaM MPOrpaMMBbIIIO XUMUHU, OIPEIEseT KOJIMUYECTBECHHbIE U
KAueCTBEHHbIE XapaKTEPUCTUKH COJIEPKAHUS, PEKOMEHAYEMYIO MOCIIEI0BATENbHOCTh N3YUECHHUS
XUMHH C YYETOMMEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKK y4eOHOT0 mpolecca,
BO3PACTHBIX OCOOEHHOCTEW O00YyYaloluXxcs, ONpEeAeNsieT BO3MOMXHOCTH MpeaMeTa s
peanu3zanuu TpeOOBaHUM K pe3ysIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MporpaMMbl Ha
YpOBHE OCHOBHOro oOIIero o0pa3oBaHMs, a Takke TpeOOBaHUMK pe3yibTaTaM O0OyueHUs
XMMHH Ha YPOBHE IIeJiel U3yUYeHUsl MpeIMeTa U OCHOBHBIX BHIOB Y4€OHO-TI03HABATEIbHOM
JEeSATENBHOCTH 00YYaIOIEerocs o OCBOCHUIO Y4eOHOTO COJIepKaHUsI.

3HaHHWE XUMUU CIYKUT OCHOBOM IS (POPMHPOBAHUS MUPOBO33PEHUS 00YUaIOIIEToCs, €Tro
NPEJICTaBJICHUH O MaTepUaIbHOM €IMHCTBE MHPA, BAYKHYIO POJIb UTPAOT (DOPMHUPYEMBIE
XHMHEH TIPEACTABIICHUS O B3aMMOIIPEBPAIICHUSAX JHEPTUUU 00 SBOIIONNHU BEIICCTB B
IPHUPOJIC, O MyTIX PEIICHHS TJI00aTbHBIX MTPOOJIEM YCTOWYMBOTO pPa3BUTHS YEJIOBEYCCTBA —
CBIPEBOM, DHEPreTHYECKOW, MHUIIEBOM M IKOJIOTUYECKON O€30MacHOCTH, MpodieM
3[PAaBOOXPAHECHHUS.

N3yyenue xumun:

CIIOCOOCTBYET peanu3allid BO3MOXKHOCTEH sl caMOpa3BUTHSI U POPMUPOBAHUS KYIbTYpPHI
JUYHOCTH, €€ o01el U GYHKIMOHAIBHONU IPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHUPOBAHHUE MBIIIJICHUS ¥ TBOPUYECCKUX CITOCOOHOCTEH 00yJaromuxcs,
HABBIKOB UX CAMOCTOSITEIbHOM Y4EOHON JeATENHHOCTH, SKCIIEPUMEHTATBHBIX |
UCCIICIOBATEIbCKUX  yYMEHHHM, HEOOXOJUMBIX  KakB IOBCEJIHEBHOMW JKU3HM, TaK U B
npodeccuoHaIbHOM 1eITeNTbHOCTH;

3HAKOMMT CO CHIEIIU(PUKON HAYIHOTO MBIIIUICHHUS, 3aKJIaJIbIBACT OCHOBHI 1IEIOCTHOTOB3IJIsiIa Ha
€AMHCTBO TPUPOJLI W YEIOBEKa, SBISETCS OTBETCTBEHHBIM JTAanoMB (OPMHPOBAHUU
€CTECTBEHHOHAYYHOW TPAMOTHOCTH 00YYaIOIUXCS;

CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM3HAHUSM, K
MPUPOJIE, K YEITOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOTHUUECKOE 00pa3oBaHKe 00yJaronInxcs.
JlanHbie HanpaBiIeHUS B 00yUYEeHUN XUMHUU 00€CTIEUYUBAIOTCS CIEITU(PUKON COMCPIKAHUS
y4e0HOTO TIPEeIMETa, KOTOPBIH SBISETCS MEJarornIecKy aganTHPOBAHHBIM OTPXKEHHEM 0a30BOM
HAYKA XUMHH HA ONPEACIEHHOM JTaIle €€ Pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 0O0IIero o0Opa3oBaHMsI OPHUEHTHPOBAH Ha OCBOCHUE
O00yYarOIIMMHUCS CUCTEMBI IEPBOHAYATHHBIX TIOHITHI XUMHUH, OCHOB HEOPTAHMYECKOW XUMUHU U
HEKOTOPBIX OTACIIbHBIX 3HAYMMBIX TTOHSATHH OPTraHUIECKOW XUMHH.

CtpyKTypa copep)aHus IPOrpaMMBbI 10 XUMUHU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MTOAX0/1a
K € uzyuennro. CoepkaHue CKIQIbIBACTCS U3 CHCTEMBI MOHATHHO XUMHYECKOM JIEMEHTE U
BEIIECTBE U CUCTEMBI MOHATUN O XUMHUYECKOU peaknuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpraHU30BaHbI TI0 MIPUHITUITY TOCIIEA0BATEIIFHOTO Pa3BUTHI 3HAHUN HA OCHOBE TEOPETHUCCKIX
MPEICTABIICHUN PA3HOTO YPOBHS:



ATOMHOMOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEr0 €CTECTBO3HAHUSA; llepnonnueckoro
3akoHa J[.1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XMMUU; YYEHUsI O CTPOCHUU aToMa U
XAMHYECKOU CBSI3H,

MPEACTaBICHUN 00 ANEKTPOIUTHUECKOMN TUCCOMAMU BELIECTB B pACTBOPAX.
Teopernueckue 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMIIMPUUYECKH MOJIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCA MOCIIEA0BATEIBHO OT OJIHOTO YPOBHS K IPYyromMy,
BBINOJIHSAA QYHKIMU OOBSICHEHUS M IPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOKHOCTEN
MIPAKTUYECKOTO PUMEHEHUS U MTOTYYEHHS U3YYaEMbIX BEIIECTB.

OcBoeHKe TTporpaMMbl 10 XUMHUU CIOCOOCTBYET (hOPMUPOBAHUIO TIPEACTABICHUSIO
XUMHUYECKOU COCTABIIAIOLIECH HAYYHON KapTHUHBI MUpPA B JIOTUKE €€ CUCTEMHOU IIPUPOJBIL,
IIEHHOCTHOTO OTHOIIEHHUS K HAYyYHOMY 3HAHUIO U METOJIaM MO3HaHus B HayKe.M3yueHue xumuun
IIPOUCXOIUT C MIPUBJICUYCHUEM 3HAHUN U3 PaHEe N3YUYEHHBIX YUeOHBIX MPEAMETOB:
«Oxkpyxaromuii Mmup», «buonorus. 5—7 kiacce» u «PU3MKa. 7 KIaccy».

[Tpu uzyueHun XuMUM TPOUCXOAUT (HOPMUPOBAHNE 3HAHUN OCHOB XUMUUYECKON HAayKH KaK
00J1aCTU COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUECKOM JAeATEIbHOCTH YEJIOBEKA M KaK OJTHOTO
U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPHI. 3aj1aua ydeOHOro mpeamMeTa COCTOUT B (HOPMUPOBAHUH
CHUCTEMbl XUMUUYECKUX 3HAHUHN — BaXXHEUITHUX (DAaKTOB, MMOHSATHM, 3aKOHOB M TEOPETUUECKUX
MOJIOKEHUMN, TOCTYITHBIX 0000IEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, sI3bIka HAyKH, B
NpUOOIIEHUH K HAYYHBIM METOJIaM TIO3HAHUSI TIPU M3YYCHHHM BEIIECTB W XHUMHUYECKHUX
peakuuii, B (OPMHUPOBAHUU U PA3BUTHM TO3HABATEIBHBIX YMEHUU U UX NMPUMEHEHUU B
y4e0OHO-TI03HABATEILHONM Y4eOHO-UCCIIe10BATEIbCKOMN AESTEILHOCTH, OCBOCHUH MPaBHII
6e30macHOro o0palleHus ¢ BeleCTBAMH B TTIOBCETHEBHOM JKU3HH.

[Ipu u3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO 00I1Ier0 00pa30oBaHUs BaXKHOE 3HAUCHHE
IpUOOpENr TaKKe 1ed, Kak:

dbopmupoBaHue UHTEJUIEKTYalbHO pa3BUTOM JUYHOCTH, TOTOBOMK
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TIPUHSITHIO PEIICHHI,CTIOCOOHOM
aJanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSAM >KU3HU;

HaIlPaBJIEHHOCTh OOYYCHHMS Ha CHCTEMATHYECKOE IMPHOOIICHHE OOYyJaArOITUXCSIK
CaMOCTOSITEIbHOM MTO3HABATEIbHOM NEATENbHOCTH, HAYYHBIM METOJaM MO3HAHUS,
(bopMUPYIOIIMM MOTHBAITUIO M Pa3BUTHE CIIOCOOHOCTEN K XMMUU;

oOecrieueHue yCcaoBui, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00YUYAIONTUMUCS OTIBITA
pa3HOOOpa3HOM NEATEIbHOCTH, IO3HAHUS M CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIMI ), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJIS1 PA3JIMYHBIX BUIOBIESITEIIbHOCTH;
-opmupoBaHue 0o0IIeH (YHKIIMOHATIBHOW W €CTECTBEHHO-HAYYHON IpaMOTHOCTH,B TOM YHCJIC
YMEHUM OOBSACHSTH U OLICHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA, UCTIOIb3YA3HAHUS U OIIBIT,
MOJIyYEHHBIE TTPU U3YUYEHUU XUMUU, TPUMEHSITh UX NPU PEIICHUH IPOOJIEM B MOBCEAHEBHOM
AKU3HU U TPYJOBOUN AEATEIbHOCTH;

-opMupoBaHUE y 00YUAIOMUXCS TYMAaHUCTHYECKUX OTHOIIEHUN, TOHUMAaHUS IIEHHOCTH
XUMHUYECKUX 3HAHUH TSI BBIPAOOTKHU IKOJIOTHIECKH IEIeCO00pa3HOTr0 MOBEICHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEAX COXPAHEHUS CBOETO 3I0POBbI U OKPYIKAOLIECH TPUPOAHON
Cpebl;

-pa3BUTHE MOTHUBAllMM K OOYYEHHUIO, CIIOCOOHOCTEH K  CaMOKOHTPOJIIOU
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHUSI OOIIEYEIOBEUECKUX IIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUJIS U HAMPABIECHHOCTH AAJIbHEHIIEro 00yUeHHUs.

OO6miee 4mMCIO 4YacoB, PEKOMEHJIOBAHHBIX ISl M3ydeHUs: xumuu, — 136 4dacoB:B 8 kiacce —



68 JacoB (2 yaca B Heieq0), B 9 kimacce — 68 yacoB (2 yaca B HEACIIO).

Coaepxanue nporpaMmmasli

IlepBoHaYaIBHBIE XUMHUYECKHE TOHSTHUS

[Ipeamer xumuu. Tena u BemiectBa.OCHOBHBIE METOJbl MO3HAHUS: HAOIIOJICHUE, U3MEpPEHUE,
sKkcriepuMeHT. Du3ndecKkrue M XUMUYECKHe siBlieHus. Yuctele BemiectBa U cMecu. CrnocoOs
pazaenenust cMeced. AtoM. Mosekyna. XUMUYECKUN 3JIEMEHT. 3HAKU XUMHUYECKUX AJIEMEHTOB.
[IpocThie ¥ cloXHBIE BemiecTBa. BaleHTHOCTh. 3aKOH TOCTOSIHCTBA COCTaBa BEIIECTBA.
Xumunueckue popmynbl. Muaekcel. OTHOCUTENBHAS aTOMHAsI U MOJIEKYJIsipHas Macchl. MaccoBast
JIOJISI XUMUYECKOTO JIEMEHTA B COCAUMHEHUU. 3aKOH COXPaHEHHUS MACChl BEIIECTB. XUMUUYECKUE
ypaBHeHH. KoapduimeHnTsl. YcaoBus U npu3HAKH MPOTCKAHUS XUMHUYCCKUX peakiuii. Mojb -
eJMHUIIa KOJINUeCTBa BelecTBa. MoispHasi Macca.

Kucaopoa. Boxopon

Kucnopon - xumudeckuii ajeMeHT U nipocToe BemiectBo. O3ox. Cocmas 8o30yxa. dusznueckue u
XUMUYECKHEe CBOMCTBa Kuciopoja. [lonyuenne u npumeHneHue kuciopopa. Tennogoi 3ghghexm
xumuveckux peakyui. Illonamue 06 3K30- u 3HOOmMepmuueckux peaxyusx. Bonmopon -
XUMHUYECKUI 3JIEMEHT M MPOCTOE BemecTBo. PU3MYECKUe U XUMHUUYECKHE CBOWCTBA BOJOPOJA.
[Tonyuyenue Bogoponaa B naboparopun. [lonyuenue 6000pooa 6 npomwiuinennocmu. Ilpumenenue
6000pooa. 3akoH ABoraapo. MouspHbli 00beM Ta30B. KauecTBeHHBIE peakIuu Ha
razoo0pas3Hble BeliecTBa (KUCIOpoa, Boopoa). OObeMHBIC OTHOIICHUS Ta30B MPU XUMUYECKUX
peakuusx.

Bona. PacTBopsl

Booa 6 npupooe. Kpyzosopom 600vl 6 npupooe.@uzuueckue u xumuueckue C80UCMBA B0ObL.
Pacmeopvl. Pacmeopumocms eewjecmé 6 6oode. Konyemmpayus pacmeopos. Maccosas oons
PACmMBOPEeHH020 8euecmaed 8 pacmaope.

OcHOBHBIE KJIACCHl HEOPTAHUYECKHUX COeIUHEHUM

Oxkcuasl. Knaccudukanms. Homenknarypa. Qusuueckue ceoticmsea okcuoos. XUMHUECKHE
CBOICTBa OKCUIOB. [lonyuenue u npumenerue okcuoos. OcaoBanusi. Knaccuduxarusi.
Homenkinarypa. @usuueckue ceoiicmea ochoganutl. Ilonyuenue ocnosanui. XUuMUYECKUE
cBoicTBa ocHOBaHUM. Peaknust HeriTpanuzanuu. Kucnorel. Knaccudukarus. Homenknartypa.
Quzuyeckue ceoticmea kuciom.llonyuenue u npumenenue xuciom. XuMAYECKUE CBOKMCTBA
kucinotT. UuaukaTopsl. U3MeHeHne OKpacKu MHAUKATOPOB B pa3nyHbIX cpenax. Comnu.
Knaccuduxamnus. Homenknatypa. @Qusuueckueceovicmea coneu.llonyuenue u npumererue coJeil.
XHUMUYECKHE CBOMCTBA COJIEH. ' eHeTnUecKas CBA3b MEXKAY KJIaCCaMH HEOPTaHUYECKUX
coenuHeHuil. [Ipobrema 6e30nacHo20 UCNONb308AHUS BEULECNE U XUMUYECKUX PeaKyUll 6
nogceonesnou dxcusnu. Toxcuunvie, 2oproyue u 83pbleoonacuule geujecmea. boimosas xumuyeckas
2PaAMOMHOCMb.

Crtpoenne aroma. Ilepumoauyveckuii 3aKOH W TNEPUOAUYECKAST CHCTEMAa XHMMHU4YECKHX
jemMmenTOB /I.A. MenaeneeBa

CrtpoeHnue atoMa: siipo, SHEpreTuueckuil ypoBeHnb. Cocmas a0pa amoma. npomoHsl, HeumpoHbl.
Hzomonwl. Tlepnoanueckuii 3akoH .M. Menneneesa. Ilepuoanueckas cucremMa XUMHYECKHUX
snementoB J[.MI. MenaeneeBa. ®Ou3uyeckuii CMbICI aTOMHOTO (MOPSIAKOBOrO) HOMEpa
XUMHYECKOTO 3JIEMEHTa, HOMEpaA TPYIIbl WU MEPHOJIa MEPHOIHYECKOU cucteMbl. CTpoeHue
SHEPreTUYECKUX YPOBHEN ATOMOB MEPBBIX

20 XMMHMYECKUX 3JIEMEHTOB nepuoanueckon cucreMsl .M. MenaeneeBa. 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB ATOMOB XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHHUI HA OCHOBE IOJIOKEHHUS B
nepuoanueckon cucreme .M. MeHneneeBa u cTpoeHus atroma. 3HaueHue Ilepumoanueckoro
3akoHa JI.1. Menaeneena.



CTtpoeHnue BemecTB. XUMHYECKAsI CBS3b

DnekmpoompuyamenbHOCMb  AMOMO8 Xumuueckux do1emenmos. Koeanenmnas xumuyeckas
CBA3b; HenoJApHAas u noaapHas. llonamue o 6000poOHOU 83U U ee GIUAHUU HA hu3uuecKue
ceolicmea eeujecmé Ha npumepe 600bl. Honnas ceazv. Memannuueckas cea3v.  Tunvi
KPUCMANIUYECKUX peuemoK (AmoMHAs, MONEKYIAPHASA, UOHHASA, MEMALIUYECKAdsl). 3a8Ucumocms
@uzuyeckux ceoticms gewjecms om muna KpUCmMaiiuieckol peuemku.

XuMHYeCKHe peakunu

llonsamue o ckopocmu xumuyeckou peakyuu. Daxkmopuwl, rusAOUUE HA CKOPOCHb XUMUYECKOU
peaxyuu. Ilonamue o kamanuzamope. Knaccupukanuss XUMHUYECKHX PEAKIHA MO Pa3TMIHBIM
MpU3HAKaM: YHCIYy W COCTaBYy HCXOJHBIX W IIOJTYYEHHBIX BEIIECTB, M3MECHCHHIO CTCIICHEH
OKHUCJICHHMSI aTOMOB XHMHYECKHX JJIEMCHTOB; IIOTJIONICHUIO WM BBIJACICHUIO DSHEPTHH.
DNEKTPOIUTHYCCKAS AUCCONMANNS. DJICKTPOJIUTHI W HEINCKTPOauThl. Moubl. KaTtnonbsl wu
aHWOHBI. Peaknuu WOHHOTO OOMEHa. YCIIOBUS MPOTCKAHHWS PEaKIMii HOHHOTO OOMEHa.
DNEKTPOIUTHYCCKAs JWCCONMANNS KUCIOT, Imejoued u cojied. CTemneHb OKHCICHUS.
OnpeneneHue CTENGHW OKWCICHHUS AaTOMOB XHMHYECKHX JJEMEHTOB B COCIMHCHHUSX.
Oxucnutens. BocctanoButenb. CylnHOCTh OKUCITHTEIBHO-BOCCTAHOBUTEIIBHBIX PEaKITUH.
Hemeramasl 1V - VII rpynn u ux coennnenust

[Tonmoxxenne HeMEeTaIUIOB B IEPUOIUYECKON CUCTEME XUMHUYECKUX diieMeHTOB J[.11. Menneneesa.
OO6mue cBoiicTBa HeMeTa/uToB. ['anoreHsl: gu3nueckue U xumMuueckue cBoiictBa. CoelMHEHHS
raJIoreHOB: XJIOPOBOJIOPOJ, XJIOPOBOAOpOJHAs kuciora m ee comu. Cepa: ¢usmueckue u
XHUMHYECKUe CBOHMCTBA. COCTUHEHUS CEphbl: CEPOBOJOPOJ, CYIbPUABI, OKCHUIbI cepbl. CepHas,
CepHUCMAs U CepoBo0OPOOHAs KUCIOMbI W WX COJH. A30T: (U3MYECKUE U XUMHUUECKHUE
cBoiictBa. AMMuak. Conu amMMmoHusi. OKcuabl a3ota. A30THas Kucjora u ee comu. Docdop:
buzudeckue u xumudeckue cBoiictBa. CoemuHenus ¢dochopa: oxcun docdopa (V),
opropocopHas KHCIOTa M €€ coiu. Yriepoa: (U3MYecKkue U XHUMHUYECKHEe CBOWCTBA.
Annomponus yenepooa: anma3s, epagum, xapoun, ¢ynrrepenvl. CoeTUHEHUs YIIIepoaa: OKCUIbI
yraepona (1) u (IV), yronsnas kucnota u ee conu. Kpemuutl u e2o coeOuHenus.

MeTasibl M MX COeTMHEHUSI

Ilonosicenue memannos 6 nepuoouUyeckol cucmeme Xumuyeckux osnemenmos JI.U.
Menoeneesa. Memannot 6 npupode u obwue cnocobvl ux noayuenus. Obwue Gusuueckue
ceoticmea memannos. OOIIME XWMUYECKHE CBOMCTBA METAUIOB: PEAKIMH C HEMETAJJIaMH,
KACTIOTaMH, COJISIMU. DIeKMPOXUMU4eCKUull pao Hanpsaxcenuu memaiunos. 1llenounsie MeTamisl u
ux coeauHenus. [llenouno3eMenpHbIe METAIIIBI U UX COCAMHEHUS. AMIOMUHUNA. AMGPOTEPHOCTD
OKCHJa M TUJpOKCcHaa amoMunus. JKemneso.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O XUMHWHUHA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO 00111eT0 00pa30BaHUs JOCTUTAIOTCS
B X0/ie OOY4YEeHUSI XUMHUH B €AUHCTBE YU4EOHON U BOCIIUTATEIILHOU €SI TEILHOCTH B COOTBETCTBUU
C TPAAULIMOHHBIMU POCCUNCKUMU COLMOKYJIBTYPHBIMH UIyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MIPaBUIaMU 1 HOPMAMUIIOBEEHHUS U CIIOCOOCTBYIOT IIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI U COLIMATM3ALIMNO0YYAIOIIUXCS.

JIM4HOCTHBIC PE3yJIbTAThl OTPAXKAIOT TOTOBHOCTH 00YUYAIOIINXCS PYKOBOJACTBOBATHCSI CUCTEMOM



IIO3UTHUBHBIX NCHHOCTHBIX OpI/ICHTaHI/Iﬁ " paCIMpPCHUC OIIbITa ACATCIbHOCTH Ha e€ OCHOBC, B
TOM 4YHUCJIC B HaCTH.

1) naTpUOTHYECKOro BOCIIUTAHUS:
LEHHOCTHOTI'O OTHOILIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY HHAYYHOMY
HaCJeINI0, TOHUMAaHUsI 3HAYE€HUSI XUMUYECKOM HAyKH B )KU3HH COBPEMEHHOT000IECTBA,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOUN MH(pOpMAIIHE O MEePEAOBBIXAOCTUKEHUAX U OTKPBITHUSAX
MHUPOBOW M OTEUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTHB HAyUHBIX 3HAHUSIX 00 yCTpOHCTBE
MuUpa 1 OOLIECTBa;

2) rpa:KIaHCKOr0 BOCIMTAHUS
IIPEJICTABIIEHUS O COLIMAJIbHBIX HOPMAaX U IMPaBUJIaX MEKIUYHOCTHBIX OTHOLICHUWB KOJUIEKTUBE,
KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, yUeOHO-HUCCIIeI0BATEIbCKOM,
TBOPYECKOW U JPYyrUX BHUJAX JIEATEIBHOCTH, TOTOBHOCTHK Pa3HOOOPa3HOU COBMECTHOM
NESATEeIbHOCTH TPHU BBIMOJHEHUH YUEOHBIX, TO3HABATEIbHBIX 3a]1a4, BBIMOJHEHUH XUMHYECKUX
AKCTIEPUMEHTOB, CO3/IaHUH YYCOHBIXITPOEKTOB, CTPEMJICHHS K B3AaMMOTIOHUMAHUIO U
B3aMMOIIOMOIIIH B TIPOIIECCE ITON yUeOHOM NeATeIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE
MTOBEJCHUE U MOCTYIIKA CBOUX TOBAPHUIIEH C MO3UIIMYA HPABCTBEHHBIX U ITPABOBBIX HOPM C
Y4ETOM OCO3HAHMS MOCJIEICTBUMN MTOCTYIKOB;

3) LHEHHOCTH HAYYHOI0 MO3HAHMS:
MHUPOBO33PEHYECKHE MPEICTABICHUS O BEIIECTBE M XUMUYECKON PEAKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABIISIONINE OCHOBY JUIS MOHUMAHHUSI CYIIIHOCTH
HAy4YHOU KapTHHBI MUPa, MIPEJICTaBICHHSI 00 OCHOBHBIX3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJIBI,
B3aUMOCBSI3SIX YEJIOBEKa C MPUPOJHOMN Cpeiod, O pOJIM XUMHH B MMO3HAHUU ITUX
3aKOHOMEPHOCTEH;

MIO3HABATEJIbHBIE MOTUBBI, HAITPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUM 110 XUMHUH,
HEe0OXoauMBIE I 00bsICHEHUS HaOJI01aeMbIX IIPOLIECCOB U SIBJIICHUH, TT03HABATEIIHHOM,
UH()OPMAIIMOHHON M YNTATEIbCKON KYIbTYPhI, B TOMPAOOTHI C YUEOHBIMHU TEKCTAMH,
CIIPaBOYHOM JTUTEPATYPOH, JOCTYITHBIMU TEXHUIECKUMHUCPEICTBAMHU HH(POPMAITMOHHBIX
TEXHOJIOTHM;

HWHTEpeC K 00yYSHHIO U TIO3HAHUIO, TF0003HATEIIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTHK
caM000pa30BaHUIO, IPOSKTHON M UCCIICAOBATEILCKOM IESITEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJICHHOCTH M YPOBHS 00y4YeHUS B TaIbHEHIIIEM;

4) popmupoBaHus KyJabTypPbl 310POBbS:
OCO3HAHUE LIEHHOCTH >KU3HU, OTBETCTBEHHOI'0 OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3I0POBBIN 00pa3 KU3HHU, OCO3HAHUE TIOCITIE/ICTBUN U HEMPHUATUE BPEIHBIXTPUBBIYCK
(ynotpebyieHust ankoroiisi, HAPKOTUKOB, KypeHUs1), HEOOXOAUMOCTUCOOTIOICHHUS] TIPABUI
0e30macHOCTH TIPU OOpAIICeHHH ¢ XUMHYECKUMH BEIIECTBAMU B OBITY U PEANTbHON JKU3HH;

S) TPy10BOr0 BOCIIUTAHMS:
MHTEpEC K MPAKTUYECKOMY U3YUYeHHIO Mpodeccuil u Tpyia pa3inuHoro poja, yBaxeHUe K Tpyay
U pe3yibTaTaM TPYAOBOU NESITENHHOCTH, B TOM YUCJIE HA OCHOBE MMPUMEHEHUS TPEAMETHBIX
3HaHUM MO XMMUU, OCO3HAHHBIN BHIOOP MHAMBUYAIBHON TPAEKTOPUU MPOAOJIKEHUS
00pa3oBaHus ¢ Y4ETOM JIMYHOCTHBIX HMHTEPECOB U CIOCOOHOCTU K XUMUU, OOIIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, YCHETHOM TPOPECCUOHATBLHOMN AeATeIbHOCTH U Pa3BUTHS
HEOOXOJUMBIX YMEHUN, TOTOBHOCTH aJallTUPOBATHCS B MTPOPECCUOHATILHON CpeIe;



6) PKOJI0OrH4eCKOro BOCIIMTAHHS
9KOJIOTUUYECKH 11eJIecO00pa3HOe OTHOIICHHE K MPUPOJIE KaK HCTOYHUKY KU3HU Ha 3eMIe,
OCHOBE €€ CyIlIeCTBOBaHMS, TOHUMAHUE IIEHHOCTH 3JJ0pOBOro U 6€30macHoro odpasa Ku3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3MYECKOMY U TICUXUYECKOMY 3710POBBIO,
OCO3HAHUE IIEHHOCTH COOJIIOICHUS MPaBIII 0€30MaCcHOTO MOBEICHUS MpU PaboTe ¢ BEIleCTBAMH,
a TaKXKe B CUTYaIUSAX, YTPOXKAIOIIUX 3I0POBbIO MKU3HHU JIIO/ICH;
CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJy4yaeMble TP U3YUYCHUM XUMWH, JJIS PEeUICHUS
3aJ1a4, CBA3aHHBIX C OKPYKAKOUIEW IPUPOJHOU CPEIOU, IJIS TOBBIIIEHUS YPOBHS IKOJIOTHUYECKON
KYJbTYpPbI, OCO3HAHHUS TJI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIEM U yTeHl UX pEIICHUS
MOCPEACTBOM METOJ0B XUMHUHU, SKOJIOTHYECKOTO MBIIIJICHHUS, YMEHUS PYKOBOJICTBOBATHCS UM B
MO3HaBATEILHON, KOMMYHUKATUBHOM M COITMATILHOMN MTPaKTUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B COCTAaBC MCTAIIPCAMCTHBIX PE3YyIbTAaTOB BBIACIAOT 3HAYUMBIC IJIA
(I)OpMI/IpOBaHI/ISI MUPOBO33PCHUA O6IJ.I€H3Y‘IHBI€ ITOHATHUA (3aKOH, TCOPUA, IIPUHILINUII, TUIIOTC34,
(1)aKT, CUCTCMA, IMPOLCCC, IKCIICPUMCHT U )lpyroe.), KOTOPBIC HUCIIOJB3YIOTCAB €CCTCCTBCHHO-
HAaYy4YHbIX qu6HBIX npeaMeTax 1 IMO3BOJIAKOT HA OCHOBC 3HAHUM U3 ATUX npecamMmecToOB
(1)OpMI/IpOBaTI) MpCaACTABJICHUC O IIGJ'IOCTHOﬁ HayIIHOf’I KapTUHC MHpPA,H YHHUBCPCAJIBHBIC
y‘{€6HI)IC J]GﬁCTBI/ISI (HOBHaBaTeJ'II)HI)IC, KOMMYHUKATHBHBIC YN CJIC HABBIKOB
CaMOCTOSITGJII)HOﬁpeFYHHTHBHBIG), KOTOPBIC 00ecIeunBaroT (bOpMI/IpOBaHI/IC
T'OTOBHOCTH K CAMOCTOATCIIBHOMY INNIAHUPOBAHUTIO U OCYIICCTBJICHUIO qu6H0ﬁ ACATCIIBHOCTHU.

ITo3HaBaTe/ibHBIE YHUBEpPCAJIbHbIE y4eOHbIe JeilCTBHUS

ba3oBble Joruueckue aeicTBMA:
YMEHHS UCTIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHUS MPU OCBOCHUM 3HAHUMN: PACKPHIBATH
CMBICJT XUMHYECKUX TOHATHUH (BBIICIATH UX XapaKTEPHbIE NMPU3HAKH, YCTAHABIUBATD
B3aUMOCBSI3b C JPYTUMHU TIOHSATHUSMH), HCIOJIB30BaTh IOHSATHS JJISI OOBICHCHUS
OTZICNIbHBIX (DaKTOB U SBJICHUH, BEIOMPATh OCHOBAHUS WU KPHUTEPUHIIS KiacCcUPUKaIuu
XUMHUYECKHX BEIIECTB U XUMHUECKUX PEaKIui, yCTaHABIMBATh MPUUMHHO-CIICICTBEHHBIE CBSI3U
MEXTy 00BEKTaMH U3YUYCHHS, CTPOUTH JIOTUUECKUE pacCy X AeHUs (MHIYKTUBHBIC, 1EyKTUBHbIC,
110 AHAJIOTHH), JIeJIaTh BBIBOJIBI U 3aKJTIOUCHUS,
YMEHHE MMPUMEHSTH B MPOIIECCe MO3HAHUS MOHATUA (MIPEAMETHBIE U METaIPEAMETHBIE),
CHMBOJIMYECKHUE (3HAKOBBIE) MOJICTIN, UCTIOJIb3YEMbIE B XUMHH, MPEOOPa30BLIBATH MIUPOKO
MIPUMEHSEMBIE B XUMHUHU MOJICJIbHBIE MPE/ICTABICHUS — XMMUYECKUM 3HAK (CUMBOJI 2JIEMEHTA),
XuMHu4eckas GopMysia M ypaBHCHHE XUMHUUECKONPEAKITUN — IIPH PEIICHUH YIeOHO-
MO3HABATEJILHBIX 33/1a4, C YUYETOM 3THUX MOJICIbHBIX MPEJACTABICHUN BBIABIIATD U
XapaKTepPU30BaTh CYIIECTBEHHBIE MPU3HAKU U3yIaEMbIX 00BEKTOB — XUMHUYECKUX BEIIIECTB U
XUMHUYECKUX PEAKIINH, BHISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CJICACTBEHHBIE CBA3U U
NPOTUBOPEUYHS B U3YHAEMbIX MPOLIECCAX U SIBJICHUSX.

ba3oBrbIe ucciaeaoBaTebCKHe 1eHCTBUA:
YMEHHUE UCIO0JIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHMS, a TAK)KE B
Ka4eCTBE OCHOBHI ISl (POPMHUPOBAHUS THUIIOTE3BI IO TIPOBEPKE MPABUIBHOCTH BBHICKA3bIBAEMBIX
CYXICHUU;
MpUOOPETEHNE OMBITA T10 TJIAHUPOBAHMIO, OPTaHU3AIMH U MTPOBEACHUIO YICHUUECKUX
AKCIEPUMEHTOB, YMEHHUE HAOI0/IaTh 32 XOJIOM MPOIECCa, CAMOCTOATEIbHOMPOTHO3UPOBATH €TI0



pe3ynbTart, GopMyaupoBaTh 0000IIEHHS U BBIBOABI 10 PE3YJIBTaTAMIIPOBEAEHHOTO OIBITA,
UCCJIEeI0BaHUS, COCTABIATh OTUET O MPOJIETIAHHOM padore.

Pabora ¢ unopmanueii:
yYMEHHUE BbIOMpaTh, aHATTM3UPOBATH U HUHTEPIPETUPOBATH UHPOPMALIUIO PA3TUUHBIXBUIOB U
(dopM npeAcTaBIeHHs], MOTY4YaEMYIO U3 Pa3HbIX UCTOYHUKOB (Hay4YHO- MOMYJIsipHAs JIUTepaTypa
XUMHYECKOTO COJEPKaHUsI, CIIPAaBOUYHbIE ITOCOOUs, pecypchl IHTepHeTa), KpUTHUECKU
OLICHMBATh IPOTUBOPEUHBYIO U HEOCTOBEPHYIO HH(POPMAILIHIO;
YMEHHE NPUMEHSTh PAa3IMYHbIE METOJIbI M 3aIIPOCHI IIPU MOUCKE U 0TOOpE MH(POPMALINH U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JIJISl BBIIOJIHEHHSI YU€OHBIX UTI03HABATEIBHBIX 3a]1a4
ONpeeNEHHOrO TUIIA, TPUOOPETEHUE OMbBITA B 00JIACTUHUCTIONB30BAHUS HUHPOPMALIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJOTUH, OBJIAJCHHE KYJIbTYypOil aKTUBHOTO UCIIOJIb30BAHMS Pa3IMUHbIX
OMCKOBBIX CUCTEM, CAMOCTOATEIbHOBBIOMPATH ONTUMATBHYIO (OPMY MPEACTABICHUS
UHGOpPMAILMK U WUTIOCTPUPOBATH pellaeMble 3aJja4 HECIOKHBIMU CXeMaMHU, TharpaMmMaMu,
ApyruMH popMaMu rpauKu UX KOMOMHALIUSAMU;
YMEHHUE UCIOJIb30BaTh U AaHAJIM3UPOBATH B MpoLiecce yUeOHON U HCCIeA0BaTENbCKON
JEeSTENBHOCTH MH(DOPMAIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CEIBCKOT0 X035IIICTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPY>Karollel IPUPOIHON cpebl.

KoMMyHHKATHBHBIE YHUBepPCAJbHbIe y4eOHbIe TeiCTBUSI:

yMEHHE 3a/1aBaTh BOMPOCHI (B X0/ IHUaiora U (WJIM) JUCKYCCHUH) IO CYIIECTBY 00CYyXaaeMOi
TeMBbI, (HOPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIIBHO BBITIOJHEHHUS TTPEIJIOKESHHON 3a1a4H;
npuoOpeTeHre OIbITa MPE3CHTAIIMN PE3YJIbTaTOB BHITIOJHEHUS XUMHUUECKOTOIKCIIEPUMEHTA
(JtabopaTopHOTO OIBITa, Ta00PaTOPHOUN PabOTHI IO UCCIICAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO
MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHM TTO3HABATEILHON U UCCIIEIOBATEILCKOM
NEATEeIILHOCTH TIPY PEIICHUH BO3ZHUKAIONIUX IPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U
COTJIACOBaHMS TO3UIUKA (0OCYKIeHHs], OOMEH MHEHUSIMH,

«MO3TOBBIC IITYPMBI», KOOPAUHAIIUS COBMECTHBIX JICHCTBUM, ONIpEIeICHUE KPUTEPUEB T10
OIICHKE KAa4eCTBAa BBHITOJHEHHOW pabOThI U IPYTHE);

PeryjsiTUBHBbIC YHHUBEpPCaJbHbIe Y4eOHbIe AeHCTBHS:

YMEHHUE CaMOCTOSATEILHO ONPEEISITh eI eI TeIbHOCTH, TNIAHUPOBATH,0CYIIIECTBIISTS,
KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESATEIHHOCTD, BHIOUPATH
HanOosee 3 PeKTUBHBIE CIOCOOBI PEIICHHS yUeOHBIX U TTO3HABATEIBHBIX 3a/1a4,
CaMOCTOSITEIILHO COCTABIISATh UM KOPPEKTUPOBATHIIPE IJIOKEHHBIN alTOPUTM JEHCTBUM MPU
BBITIOJTHEHUH 3a/IaHAH C YIETOM MOYICHUSI HOBBIX 3HAHHUHN 00 M3y4aeMbIX 00bEKTaxX —
BEIIECTBAX M PEAKITUAX, OIIEHUBATh COOTBETCTBUE MOJYYCHHOTO pe3ysIbTaTa 3asBICHHON 1IETH,
YMEHHUE UCTIONB30BaTh U AHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3a/IaHHM.

HHPEAMETHBIE PE3YJIBTATDI

B coctaBe nmpeAMETHBIX pe3yJIbTATOB IO OCBOCHUIO 0053aTEIbHOTO COJIEPKAHUS,
YCTaHOBJIEHHOT'O JIaHHOW (pefiepasibHOM paboueil mporpaMMo, BBIACISIOT: OCBOCHHbBIE
00y4JarolUMHCSl HAyYHbIE 3HAHUS, YMEHUSA U CHOCOOBI JEUCTBUM, clielU(PUUYECKUE AJIs
npeaMeTHON 00s1acTh «XUMUs, BUJIbI JEATEbHOCTH IO MOJTYYEHUIO HOBOT'O 3HAHMUSI, €TO



MHTEpIpETalny, TPeoOpa30BaHUIO U IPUMEHEHHUIO B PAa3JINYHBIX YYEOHBIX U HOBBIX CUTYaLUSAX.
K koniy oOyueHus B 8 Kjiacce npeIMEeTHbIE PE3YJIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTPAXKaTh
c(OpPMHPOBAHHOCTh Y 00YHaIOUIUXCSI YMEHUM:

PacCKpbIBaTh CMBICJI OCHOBHBIX XUMUUECKUX TOHSTUNA: aTOM, MOJIEKYJIa, XAMUUECKUHN JIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH (OTHOPOIHAS U HEOJTHOPOJIHAS ), BAJICHTHOCTD,
OTHOCHUTEJIbHASI aTOMHAsl M MOJICKYJISIpHAs. Macca,KOJIUYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0Jisi XMMUUYECKOTO AJIEMEHTa B COEAMHEHUU, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTA,
OCHOBaHUE, COJIb, JIEKTPOOTPHUIIATEIIBHOCTD, CTETICHb OKUCIICHUS, XUMUYECKasl peaKIus,
KJaccuduKaIus peakiuii: peakiuu COeAUHEHUSI, PEAKIIUU PA3JIOKEHHUS, PEaKIIUU 3aMEICHUS,
peakiuu oOMeHa, HK30- U HJIOTEPMUYECKHUE PEaKIINH, TETUIOBOM 3(DPEKT peakiuu, sapo aToma,
AJIEKTPOHHBIN CJION aToMa, aTOMHAasi OpOUTAaIIb, PAJIMYC aTOMa, XUMUYECKas CBSI3b, MOJIAPHAS U
HETOoJIsIPHAsl KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MacCOBas JOJISI
BellecTBa (MPOIEHTHAs] KOHIIEHTpAIIKs) B PACTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI U TPUMEHSATH dTUIIOHITHS TIPU
OMHMCAHUU BEIIECTB U UX MPEBPAIICHUH;

UCITIOJIH30BaTh XMMUYECKYIO CUMBOJIUKY JIJII COCTABJICHUS (DOPMYIT BEIIECTB U YPAaBHCHUI
XUMUYECKUX PEAKIU;

OTIPENIECIIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSTMHECHUSIX, CTETICHb OKUCIICHUS
AJIEMEHTOB B OWHApPHBIX COCJAMHEHUAX, MPUHAJICKHOCTh BEIIECTBK OMPEACIEHHOMY
KJIACCy COeAMHEHUH 1o GopMyiiaM, B XUMUUYECKON CBSI3U (KOBaJCHTHAs U MOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX;

packpbiBaTh cMbIch [lepronnueckoro 3akona JI.11. MenzaeneeBa: 1eMOHCTPHUPOBATHIIOHUMAHUE
NEPUOINYECKOI 3aBUCUMOCTH CBOMCTB XUMHYECKUX AJIIEMEHTOB OT UX MOJIOKEHHUS B
Ilepuoanueckoii cucteme, 3aKOHOB COXPAaHEHUSI MACChl BEIIECTB, IOCTOSTHCTBA COCTABA,
aTOMHOMOJIEKYJIIPHOTO YYEHHS, 3aKOHa ABOTapo;

OIMKCHIBATH U XapaKTepHu30BaTh TabinuHyto popmy Ilepuonnyueckort CUCTEMbI XUMHUYECKUX
3JIEMEHTOB: pa3jiMyaTh MOHATHUS «IJIaBHAs moArpynna (A-rpymma)» u

«mmoboyHas noarpymma (b-rpynmna)», Manbie u 00JbIITHE TEPHUOIBI, COOTHOCUTH 0003HAYCHUS,
KOTOpbIe nMetoTcs B Tabsmie «llepronuueckas cucrema XuMudeckux sneMenToB .M.
MeHeneeBay ¢ UACIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOBXUMHUYECKUX 3JIEMEHTOB
(cocraB u 3apan snpa, o0IIee YUCIO IEKTPOHOB U PACIIPEICTICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);
KJIacCCU(ULIUPOBATH XUMUYECKHE 3JIEMEHThI, HEOPTaHUYECKHUE BEILIECTBA, XUMUUECKUE PEAKIINU
(Mo 4YmCIy W COCTaBy YYACTBYIOIIMX B PEAKIUU BEHIECTB,IO TEIIOBOMY YD (DEKTyY);
XapaKTepru30BaTh (OMUCHIBATH) OOIINE XUMHUECKIE CBOMCTBA BEIIECTB PA3TMUHBIXKIIACCOB,
MOATBEPK/1asi OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIUM;

MIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOT'O COCTaBa,BO3MOXKHOCTHU
MPOTEKAHMSI XUMUYECKHUX MTPEBPAILICHUN B PA3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO JOJIIO
XUMHUYECKOT0 3JIeMEeHTa 10 (opMyJie COETMHEHHSI, MACCOBYIO JIOJIO BEUIECTBA B pacTBOPE,
MIPOBOJIMTH PACUETHI [0 YPABHEHUIO XUMUYECKOU peaKIuu;

MIPUMEHSITH OCHOBHBIE OIE€PALIUU MBICTUTEIBLHOMN AESTEIbHOCTH — aHAJIN3 U CUHTE3,CPABHEHUE,
000011eHre, cucTeMaTU3aluio, KiacCu(UKaIINIO, BBISIBICHUE TPUYMHHO- CJIE/ICTBEHHBIX CBA3EH
— ISl U3Y4YEHUSI CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIUN, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOJIOJIEHNE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIEPUMEHT (peaIbHBIN 1



MBICJICHHBIN);

CJIeI0BaTh MpaBUiIaM MOJb30BaHUS XUMHUUECKON MOCYAON U 1ab0paTOpHBIM 000pYyAOBaHUEM, a
TaK)Ke MpaBuUjiaM oOOpallleHHs] C BEUIECTBAMU B COOTBETCTBHHC MHCTPYKIMSIMU IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIOU COOMPAHUIO Ta3000pa3HBIX
BEIIECTB (BOJOPO/Aa U KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C ONpPEeIEHHON MacCOBOM
J0JIEN PaCTBOPEHHOTO BEIIECTBA, INIAHUPOBATH UITPOBOAUTH XUMUUYECKUE IKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEIOYEH U KHCJIOT C MOMOIIbIO HHAUKATOPOB (JIAKMYC,
dbeHondTanenH, METUIOPaHX U APYTHE).

K xoniy oOydeHnus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JIOJKHBI OTpakaTh
c(hOpPMUPOBAHHOCTh y 00YUAIOIIMXCS YMEHUM:

PaCKpBIBATh CMBIC]I OCHOBHBIX XUMUUYECKUX MOHITUN: XUMUYECKHUI DJIEMEHT, aTOM,MOJICKYJIa,
WOH, KaTUOH, aHUOH, IIPOCTOE BEILECTBO, CJI0KHOE BEIIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATENBLHOCTD, CTEIIEHb OKUCIICHHS, XUMUUECKAsl PEaKIUsl, XUMUUYECKasl CBSI3b,
TerI0BOM 3G (PEKT peakiuu, MoJib, MOJIIPHBIA 00BEM, PACTBOP, PICKTPOJIUTHI, HEAIEKTPOJIUTHI,
AIIEKTPOJIUTHYECKAS TUCCOIMAITUS, PEaKIM HOHHOT'O OOMEHA, KaTaau3aTop, XUMUUYECKOe
paBHOBecHue, 00paTUMbIe U HEOOpATUMbIE PEAKIIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
pEeaKIUM, OKUCIUTENb, BOCCTAHOBUTEN b, OKUCICHUEN BOCCTAHOBJICHUE, AJUIOTPOTIHS,
aM(oTepHOCTh, XUMHUUYECKas CBS3b (KOBaJIGHTHAsI, MOHHAS, METAJUTMYECKas), KPUCTAJUTHYECKast
pEeETKA, KOPPO3UsI METAJIOB, CIUIABBI, CKOPOCTh XUMHUYECKON PEAKINH, IPEAEIBHO
nonyctuMast konueHntpanus 11K BemecTsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATHI U IPUMEHATHITH MTOHATHS TIPU
OMMCAHUU BEIIECTB U UX MPEBPAILICHU;

UCIOJIb30BaTh XUMUUYECKYIO CUMBOJIUKY JIJISl COCTaBJICHUS (POPMYIT BEIIECTB U ypaBHEHUI
XUMHUYECKUX PEaKIU;

ONpENENATh BAJICHTHOCTh UM CTENEHb OKHUCIEHUS XUMHUYECKHUX DSJIEMEHTOBB
COEIMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAAJIEKHOCTh BELIECTB K ONPEACIEHHOMYKIIACCY
COEIMHEHU 110 hopMyiaM, B XUMUUECKOU CBsI3U (KOBaJCHTHAs, MOHHAS, METAINTUYECKas) B
HEOPraHMYECKUX COCTUHEHUSX, 3aps]] HOHA 110 XUMHYECKodopMyIie, XapaKkTep Cpe/bl B
BOJIHBIX PACTBOpPAX HEOPTraHMUYECKUX COCAUHEHUMN, TUIT KPUCTATUIMUYECKON PEIIETKA KOHKPETHOTO
BEILIECTBA;

packpeiBath cMbIch [leprnoanueckoro 3akona JI.11. MenaeneeBa nu 1eMOHCTPUPOBATH €TI0
MOHMUMAaHUE: OMMCHIBATh U XapaKTEePHU30BaTh TabnuHyto hopmy lleproamdeckoit cuctemsl
XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJlaBHas noArpymnmna (A-rpymnmna)» u «no0oyHas
noarpynmna (b-rpynna)», manble U O0NbIINE

MePUOIbI, COOTHOCUTh 00O03HAUCHHSI, KOTOPBIC MMEIOTCS B IEPUOIUYCCKON TabIIHIIe,C
YUCJIOBBIMHM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMHYECKUX IJIEMEHTOB (COCTaB M 3apsi]l
siipa, o0IIee YUCIIO AJICKTPOHOB U PACIIPEICIICHUE UX T10 AJIEKTPOHHBIM CJI0SIM), OOBSICHSITh
0011IMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB JIEMEHTOB U UX COCTMHEHUIB TIpeiesiaXx MaJIbIX
MEPUOJIOB U TJIABHBIX MOJATPYIII C YYETOM CTPOCHHUS UX aTOMOB;

KJIacCU(PUIIUPOBATH XUMHUYECKHE  DAJEMEHThI, HEOpPraHWYECKHEe  BEIIECTRa,
XUMHUYECKHE PeaKIUH (M0 YMCIy M COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIESCTB,IIO
TerioBoMy 3 PeKTy, Mo U3MEHEHHUIO CTEIIeHEH OKUCIICHUS XUMHUYCCKUX DJIEMEHTOB);
XapaKTepU30BaTh (OMKUCHIBATH) OOIIKE U CIIEIU(PUICCKIE XUMHUIECKIE CBOMCTBA MIPOCTHIX U



CJIOKHBIX BEIIECTB, MOJATBEPXKasi ONMUCAHUE MPUMEPAMHU MOJEKYISPHBIX U

HMOHHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMUUECKUX PEAKITUH;

COCTaBJISITh YPAaBHEHUS AJIEKTPOJIUTUUECKON TUCCOLUALIMY KUCIIOT, IIeJI04Yed NCOeH, MOTHbIEC U
COKpalIEHHbIE YpaBHEHUS PEAKIIMA HOHHOTO OOMEHA, YpaBHEHUS PEaKIUi, TOATBEPXKAAI0OLIUX
CYILIECTBOBAHME T€HETUUECKOMN CBSI3M MEXK]ly BELIECTBAMU PA3IMUHBIX KJIACCOB;

PaCKpbhIBATh CYIIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIIHLHBIX PEAKIIMI TTOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOTO OanaHca ATUX PeaKIUi;

MIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUSI, BOZMOKHOCTUIIPOTEKAHUS
XUMUYECKUX MPEBPAIICHUN B Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,MAaCCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMEeHTa 10 GopMyJie COSTMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B pacTBOPE,
IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKON PEaKIINH;

co0JIr0/1aTh TIPaBUJIa MTOJIL30BAHUSI XUMUUYECKOM TTOCYI0N 1 J1a00paTOpHBIM 000pyI0BaHUEM, a
TaKKe TpaBuUjia OOpalleHuss C BEIIeCTBAMU B COOTBETCTBUUC MHCTPYKIUSIMU IO
BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB MO MOJYYCHUIOU COOMPAHUIO Ta3000pa3HbIX
BEIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

IIPOBOJIUTH PEAKITUH, TTOITBEPIKIAIOIINE KaUeCTBEHHBIN COCTaB Pa3JIMUYHBIX BEIICCTR:
PacIio3HaBaTh OMBITHBIM MYTEM XJIOPHUI-, OpOMUI-, HOAUI-, KapOoHaT-, hocdar-, cuamkar-,
cynbdart-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS ¥ HOHBI U3YYCHHBIXMETAJIOB, MPUCYTCTBYIOIINE
B BOJHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHATH OCHOBHBIE OTIEpAIli MBICITUTEILHOMN ACATEILHOCTH — aHAJIN3 U CUHTE3,CpaBHEHNUE,
000011IeHre, CUCTEeMAaTU3AIINIO, BRISIBJICHNE IPUYUHHO-CIICICTBEHHBIX CBI3eH — ISl N3YUCHUS
CBOMCTB BEIIECTB M XUMHYECKUX PEAKINH, €CTEeCTBEHHO- HAyYHBIC METO bl TTIO3HAHUS —
HaOII0/IeHNEe, U3MEpPEHNe, MOJISTUPOBaHNE, IKCTIEPUMEHT(PEaabHbIN U MBICJICHHBIN).

TEMATHUYECKOE IINTAHUPOBAHME 8 kinace



KoJi-BouyacoB

1/ TEMA
YPOKA
1|
BBeaenue (5 yacos)
| | BBOIHBIM HHCTPYKTaX 11O TEXHHUKE 1
0e301MacHOCTU. XUMHUS — YaCTh €CTECTBO3HAHUS
7 [IpeBpamenust B-B. Kpatkuii ouepk UCTOPUU PA3BUTHS 1
xumuu. Ucnions3zoBanue 3D nabopaTopun
3 | IICXD JI.M.MenaeneeBa 3HaKM XUMHUUYECKUX 1
3JIEMEHTOB.
4 Xumunueckue Gopmyasl.  OTHOCUTENbHASI aTOMHAs 1
MMOJICKYJISIpHAsl Macca 3JIeMEHTa
5 | Ipakrnueckas padora Nel «IIpuembl oGpamenus ¢ 1
J1a0.000py10BaHNEM ]| HarpeBaTeJIbHbIMHU
npudopamu. CTpoeHue mjiaMeHm».
Tema 1. ATOMBI XUMMHY€ECKHX 3J1eMeHTOB (9 4acoB)
6 | OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB. 1
7 | I3MeHeHus B cOCTaBe sep aTOMOB XUMHYECKHX 1
31eMeHTOB. U30TOMbI.
8 | Crpoenue aneKTpOHHBIX 000JI0YEK aATOMOB. 1
9 | U3MeHeHuMe UmciIa SIEKTPOHOB Ha BHEIITHEM 1
SHEPreTUYECKOM YPOBHE aTOMOB XUMHYECKUX
2JIEMEHTOB
10 | B3aumoneiicTBre aTOMOB 37I€MEHTOB-HEMETAIIIIOB 1

Mex Iy coOoit. KoBaneHTHast HEMoIsipHasi XUMUAYECKas
CBSI3b.




11 | KoBanenTHas nonsipHast XMMUYECKAsI CBA3b.

12 | Metaimmueckas XuMHu4eckas CBSI3b.

13 | O00011IeHNE ¥ cUcTEMATHU3aIAA 3HAHUM 110 TeMaM | u 2.

14 | KouTposbHas padora Nel mo temam 1 u 2.

Tema 2. IIpocThie BemecTBa (7 4acoB)

15 | IIpocTeie BemecTBa-METAILIIBI.

16 | IIpocTeie BemecTBa -HEMETAILIBI.

17 | KonnuecTBO BemecTsa

18 Pemenue 3aJa4 I10 TEMC «KommuecTBo BCIICCTBa»

19 | MossipHblii 00beM ra3oB.

20 | Pemenue 3amau o teme «MoJisipHbINH 00bEM ra30B»

21 | O606menne u cucteMaTn3anus 3HaHMI o Teme «IIpocTeie
BEILIECTBAY.

I'naBa Tpetbsi. Tema 3. CoenuHeHus XuMu4eckux 3j1eMeHToB (14 yacoB)

22 | CrerieHb OKUCIEHUSA

23 | Baxneimue kiacchl OMHAPHBIX COSTUHESHUM.

24 | OcHoBaHMUI.

25 KucaoTtsl.
26 | Comu.
27 | Comu

28 | O600IEH e ¥ CHCTEMATH3ALINS 3HAHMI 110 TEME
«CoeqMHEHNA XUMHUYECKNX DJIEMEHTOBY

29 | AMopdHBIE 1 KpUCTAINUECKUE BEIIECTRA.
Kpucrannmyeckuepemerku.

30 | Yucteie BemectBa u cMecu. IlpakTHueckasi padora Ne2
«OuncTKa 3arpA3HEHHON TOBAPEHHOM COJIN»

31 | MaccoBas 1011 KOMOOHEHTOB U CMECH.

32 | Pemenue 3aJ1a4 o teMe «Maccosast 10
KOMITIOHEHTOB YCMECH)

33 | lIpakTuyeckas padora Ne3. [Ipurorosiienne pacTsopa
caxapa ¢ 3aJIJaHHOM MacCCOBOM 10JIeil pACTBOPEHHOI 0OBelleCTBA.

34 | O00O0I1IEHNE U CUCTEMATH3AIIMA 3HAHUI IO TEMaM 2 U 3.

35 | KourpoJbHas pa6ota Ne 2 mo remam 2 u 3.

Tema 4. U3MeHeHMsI, TPOUCXOASIIUE C BeIECTBAMHU
(11 yacoB)




36 ®du3nYeCKue ABICHUS B XUMUU. XUMUYECKUE PEAKIIVH.

37 Xumunueckue peakuuu. [IpusHaku XuMUYECKUX peakLui

38 XHAMHUYECKHAE YPABHEHHS.

39 Pacuersl no XMMHUYECKUM YpaBHEHHUAM

40 THUIBI XUMUYECKUX PEAKLIAM.

PeaKL[I/II/I COCOAMHCHUA U PA3JIOKCHUA

41 Tunsl xumMuueckux peakuuid. Peaknuu 3amenienust 1 oomeHa
42 Tunpl XUMHUYECKUX pEaKLIU HA TPUMEPE CBOMCTB BOJIBI.
43 [loHsiTHE O CKOpPOCTHM XMMHYECKOM PEAKIIUH.

q)aKTOpBI,BJII/ISIIOH_II/IeHa CKOpPOCTb pCaKIInu

44 | TIpakTuveckas padora Ned. IIpusHaku
XUMHUYECKUXPeaKunil

45 O000111eHME U CUCTEMATHU3AIINS 3HAHUUI 10 TeMe 4.

46 Kontpoasnasi pabGora Ne3 no teme 4.

5. PactBopenue. PacTBopbl.

Peaknuy HOHHOTO 00MEHA M OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUT
(20uacoB)

47 PactBopenue kak GU3MKO — XUMHUUECKUH TIpoIiecC. THIIBI
pacTBOPOB.

48 DIIEKTPOIUTHYECKAS TUCCOLIUAITUS

49 DJIEKTPOIMTHYECKAS TUCCOIAALIUS

50 HNonnbie ypaBHEHUS peakiui

51 IIpakTnueckas padora NeS

YcioBus NpOTeKAHUA XUMHYECKUX PeaKInil
MEKAYPACTBOPAMHUIJICKTPOJIUTOB 10 KOHIA.

52 Kucnotsl, nx knaccudukaus u CBOMCTBA.
53 Kucnotsl, nx knaccudukaims 1 CBOMCTBA.
54 OcHoBaHMS, X KJIacCHU(pHUKAIUI U CBOMCTBA.
55 OcHoBaHus1, NX KJIacCU(PUKAIUS U CBOMCTBA.
56 Oxcunbl, ux K1acCU(pUKAIMS U CBOWCTBA

57 Oxcunpl, UX K1accu(pUKaInsI U CBOUCTBA

58 Comm, ux cBOMCTBA.

59 ['eHeTnueckas CBA3b MEXKAY KIaccamu

HeOpFaHI/I‘-IeCKI/IXCOGI[I/IHeHI/Iﬁ




60

IIpakTyeckas padora Ne6. CBoiicTBa KHCJI0T
OCHOBAHMIi, OKCHI0B M COJIEH.

61 KouTpoanHasi padora Ned mo teme 5.

62 OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU

63 IIpakTnueckas padora Ne7 Pemenue
JKCIIEPUMEHTAJIBHBIX32/1a4.

64 OcCHOBHBIE CBEJICHUSI O COCTaBE U CTPOCHUHU aTOMa XMMHYECKOTO
aJieMeHTa. XapaKTepUCTUKAa XUMUYECKOT0 AJIE€MEHTA 110
noJsioxkeHuto B [1C

65-67 | Bunbl XuMHUuecKOU CBSI3U B HEOPraHUUYECKUX BEUIECTBAX

68 OcCHOBHBIE KJIAaCChl HEOPraHUYECKHUX COEJIMHEHUN
U 1794 XHUMHUYECKHE

CBOICTBA. 3aKIIOYUTENIbHBIN YPOK 10 Kypcy 8 Kiacca




KAJEHJAPHO-TEMATHUYECKUH IIJIAH 9 KJIACC

No TeMm JlaTa
a
YPOK
a
OO0uas xapakTepucTHKA XUMHYECKHUX 3JIEMEHTOB U XUMHYECKHUX pPeaKIuii
10 g
1 | XapakTepucTuka XMMUYECKOT0 3JIEMEHTA MO €T0 MOJIOKEHHUIO B
MIePUOANYECKOMN
cucreme /1. 1. Menpaeneena
2 | XapakTepucTuka XMMUYECKOT0 3JIEMEHTA MO €ro MOJIOKEHUIO B
NEePUOIUUECKOM
cucteMe Menpeneena
3 | CBolicTBa OKCHIOB, KMCIIOT, OCHOBaHUM, cojieii B cBeTe TO]]
4 | I'eHeTrdecKue psibl METAUIOB U HEMETAILJIOB
5 | Xumuueckasi opraHu3aiis >KUBOW U HEXKUBON TIPUPO/IBI
6 | Knaccudukamms XuMUIeCKUX peakIuil 0 pa3IMIHbIM OCHOBAHUSIM
7 | IloHsiTHE O CKOPOCTH XUMHUECKON PeaKIUu
8 | Katanuzaropsl
9 | O6001IeHre U cucTemMaTH3alus 3HaHui 1o Teme: «OO0I11as XapaKTepucTuKa
XUMHUYECKHUX PJIEMEHTOB U XUMUYECKUX PEAKIUI»
10 | KonTponbHas padota Ne 1 mo teme: «O01as xapakTepuCTUKa XUMUYECKUX
3JIEMEHTOB
U XMMHUYECKHUX PEAKIIUI
Metanasl 17 4
11 | IlonmoxeHue MeTaIoB B Iepuoanueckoit cucteMe Menaeneea. O01mue
buznueckue
CBOMCTBa METAJLJIOB
12 | CrutaBel
13 | XuMudyeckrue CBOMCTBA METAJIIOB
14 | Xumuyeckue cBoiCcTBa MeTaI0B (IpoaosKeHre). P akTMBHOCTH
METaJIJI0B
15 | Meramsl B mpupojie, 001ne Crioco0bl MOTyIeHUS METALIOB
16 | OGmue MoHATHS 0 KOPPO3UU METAIIIOB
17 | lllemoyHble METAIIIBI
18 | CoenuHeHHS MICIOYHBIX METAJLIOB
19 | OOmas xapakTepucTHKa 3IEMEHTOB INIaBHOW noArpynisl 11 rpynmsr
20 | BaxxHeninye COeIMHEHHUS 1IEI0YHO3EMENIbHBIX METAJIJIOB
21 | AnromMuHUM
22 | CoenmHEHUS aTFOMUHHMS
23 | XKeneso, ero cTpoeHue, GU3NICCKUC U XUMHUSCKUE CBOHCTBA
24 | I'enernueckue psaasbl xkenesa (II) u xenesza (III). Baxueimue conu xkenesa
25 | Ilpaktuueckas padora Ne 1 «Ilonydenrie coenMHEHUN METAIOB U U3yYEHUE
X
CBOMCTB
26 | O000IEeHNe U CUCTeMaTH3aIis 3HAaHUM 110 TeMe «MeTab»
27 | KontponbHas pabora Ne 2 o teme «MeTanib»

HEMETAJUIBI 284




28

Hemerannel: atoMsl 1 nipocThie BemecTBa. Bo3ayx. Kucnopon. O30u

29 | Bomopoa. Bona
30 | ['asiorensl
31 | CoennHEHHUs TAIOTEHOB
32 | [lonydenue ranoreHoB. buonornueckoe 3Ha4Y€HUE U MPUMEHEHUE TAJIOT€HOB
17870'¢
COCIMHEHUM
33 | Kucnopon
34 | CocrtaB Bo3nyxa
35 | Cepa u ee coeTMHEHUS
36 | Cepnas kucioTa. OKUCIUTENbHBIE CBOMCTBA CEPHON KUCIOTHI
37 | Pemenue 3anau u ynpaxxkuenuit. O60011eHre U cUCTeMaTU3aIusl 3HAaHUH 110
TEME
«Hemerauibl
38 | Azot
39 | AMMuak
40 | Conu aMMOHUS
41 | KucnopoiHbie coeMHEHUs a30Ta. A30THAs KUCIOTa U €€ COJIU
42 | OKUCIUTENIbHBIE CBOMCTBA a30THOM KUCIIOTHI
43 | ®ocdop u ero coeAMHEHUS
44 | Pemenue 3aay u ynpaxknenuit. O000111eH1e U cUcTeMaTH3alus 3HaHUH 110
TEME
«ITonrpynnel azotay
45 | Yraepon
46 | KucinopoiHble COEAUHEHNS YIIIEpoaa
47 | Yrioepoa — OCHOBA BCEH KMBOU TIPHUPOIBI
48 | [Ipaktuueckas pabora Ne 2 «Ilomyuenue, coOupanue u pacro3HaBaHUE
ra3oBy»
49 | KpeMHMi1 U €ro COeIMHEHUS
50 | CunukaTHast IPOMBIIIJICHHOCTh
51 | Pemenue 3anau u ynpaxxkaeHuit. O000IIeHNE U CHCTEeMaTH3aIUsl 3HAHUH 110
TEME:
«lToarpynmna yrinepona»
52 | [Ipaktuueckas padora Ne 3
«lTonydenune coeMHEHNN HEMETAIJIOB U U3YYEHHUE UX CBOMCTBY
53 | Pemienue 3anau
54 | O600mmeHre u cuctemMaTu3anus 3Hanuit o teme «Hemeramibny
55 | KontponsHnas padota Ne 3 «Hemetanabny
I[MPOEKTHAS JEATEJIBHOCTD YHAIIMXCA 34
56 | Xumus cnacaetr npupoay
57 | XuMusa 1 KOCMOC
58 | Coznanme flesh-anumanmii mo Teme: «IlepcIeKTHBBI pa3BUTHS XUMHH)
O0001IeHHe 3HAHUI 10 XUMHUHM 32 KYPC OCHOBHOM
HIKOJIbI.
IMoaroroBka K rocy1apcTBeHHON UTOIOBOM
arrectauuu (OI'9)
59 | Ilepuoauueckuii 3axoH U [lepuonnueckas cuctema /[. 1. MenneneeBa B

CBETE TEOPUU
CTPOEHUS aToMa




60

ITepuonnueckuii 3axkoH u Ilepuonnyeckas cucrema /I. 1. Menneneesa B
CBETE TEOPUUCTPOCHHMS aTOMa

61 | Bunbl XuMHUuecKHuX CBsI3€d U TUIIbI KPUTAUIMYECKUX PelIeTOK. B3auMocBs3p
CTPOCHUS
Y CBOMCTB BEIIECTB.

62 | Knaccudukanus XMMHUYECKUX PEaKIUi 0 pa3IuuHbIM IPU3HAKAM.
CxopocTh
XUMHUYECKUX PEAKIUN

63 | Knaccudukanus u cBoiicTBa HEOPraHMUYECKUX U OPTaHUYECKUX BEUIECTB

64 | Knaccuduxanus u cBoiicTBa HEOPraHUYECKUX BELIECTB




65

I'eneTnueck

HEPsIbI

MeTalia,

HEMETAJIA U IIEPEXOTHOTO METAIIA

66 | Utoroast KOHTpoJIbHAs paboTa 3a Kypc OCHOBHOM 1IKOJIBI B (hopmare OI'D
67 | UtoroBas KOHTpOJbHAs paboTa 3a Kypc OCHOBHOM MIKOJBI B hopmaTte OI'D
68 | IlogBenenue UTOroB NpojeaaHHON paboThl 32 8—9 Kitacchl
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