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HOACHUTEJIBHASA 3AITMCKA
[IporpaMMa 1Mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABJICHAa HAa OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEeNbHOW MPOTrpPaMMbl OCHOBHOT'O
obmiero obpazoBanus, npeacraBieHHbIX B @I'OC OO0, a Takxe Ha OCHOBE (enepaabHOR
paboueii mporpaMMbl BOCIUTAHUS U C YYETOM KOHLEIIUHU MPENnoiaBaHus y4eOHOro nmpeameTa
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit deaepanum.

[IporpaMmma 1o xXuMHHM Ja€T MPEACTABICHUE O IENIX, OOIIeH CTpareruu OOy4YCHWS,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpEAMETa, YCTaHABIHUBACT
o0s3aTenpHOEe MPEIMETHOE COoepKaHue, MPeIyCcMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpPUPOBAHHE M0 pa3jiejaM U TeMaM IPOorpaMMbl 10 XMMHUHU, ONPENEIsAeT KOJIUYECTBEHHBIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKHU COAECPKAHUSL, PEKOMEHAYEMYIO [TOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKU y4eOHOTro Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yYaroINXCs, ONMpeeiseT BO3SMOXKHOCTH MPEAMETA [Tl peaan3alun
TpeOoBaHUIl K pe3yJabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl HA YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKke TPeOOBaHUI K pe3yibTraTaM OOY4YeHHsS XMMHH Ha
YPOBHE IIeJIel M3y4YeHHS MPEeIMeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOMN NEATEIHHOCTH
00y4aroIerocsi o OCBOCHHUIO Y4eOHOTO COACpKAHUSI.

3HaHuE XUMHUH CIYXXKUT OCHOBOM U1 (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUaIOIIErocs, ero
IPEJICTaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMUEHN
MPEJICTABICHUS O B3aUMOINPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLINU BEIIECTB B MPUPOJE, O MYTSIX
peuieHuss TI00adbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUYECKOM, MUILEBON U SKOJIOTHYECKOH 0€30MacHOCTH, TPO0JIeM 31paBOOXPAHEHUS.

N3ydenune xumun:

CIOCOOCTBYET peann3allii BO3MOKHOCTEN Il CaMOpa3BUTUS U (POPMUPOBAHUSI KYIbTYPBI
JUYHOCTH, €€ o01el U (PyHKIIMOHATIbHON T'PaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
HCCJIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEHEBHOM JKU3HHU, TaK U B
npodecCHOHATIBHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CIEUM(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJI511a HA €IUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM 3TArloM B (P OPMUPOBAHUN

€CTECTBEHHO--HAYYHON TPAMOTHOCTH O0yYaIOIINUXCS;
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CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HayYHBIM
3HaHUSIM, K TPHPOJIE, K 4YENIOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE OOpa3oBaHHE
o0yyJaroumxcs.

JlanHbple HampaBieHHS B OOYyYCHHHM XUMHH O0ECIEUMBAIOTCS CHenu(UKON conepKaHus
y4eOHOT0 NpeIMeTa, KOTOPBIN ABJISETCS MeJarorn4ecky alanTHPOBAHHBIM OTpayKeHHEM 0a30BOi
HayK{ XMMUU Ha OIPEIEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOEHUE
00y4arolUMHUCs CUCTEMBI IEPBOHAYAIbHBIX MOHATHUI XMMHUHU, OCHOB HEOPraHUYECKON XUMHUU U
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XMMUH.

CrpykTypa colepkaHHs MIpOrpaMMbl 110 XUMHHM C(HOPMHPOBaHA Ha OCHOBE CHUCTEMHOIO
noaxona kK e€ mzydenuro. CopepiaHue CKJIAJbIBACTCSI U3 CUCTEMbl MOHATUH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBl IOHATUH O XuUMHUYecKod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX IIPEICTaBICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XMWY,

— YUYEHHSI O CTPOCHHUH aToMa U XUMUYECKOH CBSI3H;

— Mpe/CTaBIEeHUI 00 MEKTPOIUTHYECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUS pPAcCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKHU TMOJIYYEHHBIX U
OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS IOCIEI0OBATENBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSSA
(GyHKIMU 00BSICHEHUS M TPOrHO3UPOBAHMSI CBOIMCTB, CTPOECHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
IPUMEHEHHUS U TIOJTyYEHUS NU3y4aeMbIX BEIIECTB.

OcBoeHME MpOrpaMMbl IO XHUMHUHU CIIOCOOCTBYET (POPMHUPOBAHMIO TPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM IT03HaHUs B Hayke. M3ydueHne xummun
MIPOUCXOUT C IPUBJICUEHUEM 3HAHUM U3 paHee U3YUEHHBIX YUEOHBIX MpeaMeToB: «OKpyKarouit
Mup», «bronorus. 5—7 knaccel» u «dusuka. 7 KiIacey.

[Tpu u3yueHnH XUMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUYECKOHN NEATETbHOCTH YeOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3ajlada y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMBbl XUMHYECKHX 3HAHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B

NpUOOIICHNHN K HAYYHBIM METOaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMHUECKUX PEAKIUH, B
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(GOpMHpPOBAaHMM U pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEILHOM U yueOHO-MCCIIEI0BATEIBCKOM 1eATeIbHOCTH, OCBOCHUH TPaBMJI OE€3011aCHOTO
oOpallieHus C BEIIECTBAMHU B ITIOBCETHEBHOM JKU3HMU.

[lpy M3ydyeHMM XMMHUU HA ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUS BaXHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOATEIBHOMY IPHHITHUIO pEUIeHUH, CIIOCOOHON aganTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HampaBJICHHOCTh OOYyYEHHUS HA CHUCTEMAaTHYECKOE TNPHOOIIEHHE OO0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOAAaM  IIO3HaHUA,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHUM, CIHOCOOCTBYIOUIMX IPHOOPETEHUIO OOYYaOLIMMUCS OIIbITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KJIHOUEBBIX
KOMIIETEHIIHI), UMEIOLINX YHUBEpPCAIbHOE 3HAUEHUE JUIsl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— popmupoBanue o0mel GyHKIMOHATHHON B €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM
qucie YMEHUH OOBACHATh U OLIEHUBATb SIBJICHUS OKPY’KAIOIIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OTIBIT,
NOJy4EeHHbIE NMPU U3YYEeHUHM XMMUH, NMPUMEHATh MX NPHU PEIIeHUHM MpoOJeM B MOBCEIHEBHOMH
YKU3HU U TPYJIOBOM €ATEIBHOCTH;

— (opmMupoBaHue y 00y4aronmuxcs r'yMaHUCTUYECKUX OTHOLIEHWH, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKM SKOJIOTUYECKU 1IE€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CHOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHeHIIero ooyueHusl.

O01ee 41 €10 YaCOB, OTBEAEHHBIX VI H3yYeHHUs] XUMUH HA YPOBHE OCHOBHOI'0 0011Ier0
o0pa3oBaHus, cocrasisieT 136 yacos: B 8 ki1acce — 68 yacoB (2 yaca B Hees110), B 9 Kiiacce

— 68 yacoB (2 yaca B He1eJ10).
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE pE3yabTaThl OCBOCHHSI TPOTPAaMMBbI OCHOBHOTO OOIIEr0 OOpa3oBaHHS
JOCTUTAIOTCS B XOJ€ OOyYeHUS] XUMUU B €IUHCTBE Y4eOHON M BOCIUTATEIILHON JEATEIHHOCTH B
COOTBETCTBUHU C TPATUITMOHHBIMH POCCUUCKHUMHU COIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBCHHBIMU
LIEHHOCTSIMH, TPUHATBIMA B OOIIECTBE MpaBWJIaMH M HOPMaMH TIOBEICHHS U CIIOCOOCTBYIOT
MpoIeccaM CaMOIO3HAHUS, CAMOPA3BUTHS M COITMATN3AINN 00yJatOIUXCsl.

JIM9HOCTHBIE PE3YNIbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIONMIUXCS PYKOBOICTBOBATHCS
CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIUHN 1 PACIITUPEHHE OTBITA ICSITEIIBHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YACTH:

1) naTpHoOTHYECKOr0 BOCIUTAHMS:

LIEHHOCTHOTO OTHOIICHHSI K OT€UECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY M HAYYHOMY
HACJICIUIO, TIOHMMaHWs 3HAYCHHS XHUMHYECKOH HAyKH B JKH3HHM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIaJIETh JOCTOBEPHOW HH(OpMaIueld O MEPEeNOBBIX TOCTHKCHHSIX U OTKPBITHAX
MHUPOBOH U OTEUECTBEHHOW XUMUH, 3aUHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTpOICTBE MHpa
H OOIIIECTBA;

2) rpasKIaHCKOro BOCTIMTAHUS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M TMpaBUJIaX MEXKIUYHOCTHBIX OTHOIIECHUW B
KOJIJIEKTUBE, KOMMYHUKATUBHOM KOMIIETCHTHOCTH B 0OIIIECTBEHHO MOJIC3HOM,
y4eOHO-UCCIIeIOBATENIbCKOM, TBOPUECKOM U JIPYTUX BHAAX JCATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOM COBMECTHOM NEATELHOCTH TPH BBIMOJHEHWU YUeOHBIX, MO3HABATEIBHBIX 3aJ1ad,
BBITIOTHEHUH XMUMHYECKHX OJKCIEPUMEHTOB, CO3JaHHM Y4YeOHBIX MPOEKTOB, CTPEMIICHHUA K
B3aMMOINIOHMMAHUIO M B3aUMOIIOMOIIM B TIpOIlecC€ ATONH Y4eOHOH MesATENbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJICHNUE W TIOCTYIKH CBOMX TOBAPHIIEH C MO3UIIMU HPABCTBEHHBIX M TIPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA

MHUPOBO33PEHUECKHE MPECTABICHUS O BEIIECTBE U XMMUYECKOMN peaKIiu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIONINE OCHOBY IS TOHUMAHUS CYIIHOCTH
Hay4YHOW KapTHUHBI MUpPA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS TPUPOJIHI,

B3aMMOCBA34X YCIIOBCKA C HpPIpO,I[HOfI cpeaoﬁ, 0 POJIM XUMHHU B TTIO3HAHWUU 3TUX 3aKOHOMCpHOCTCﬁ;
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[TI03HABATEJIbHBIE MOTHBBI, HAIlPABJICHHBIE HA I[IOJYYEHUE HOBBIX 3HAHUW II0 XHUMHH,
HeoOXoAUMBIE Uil OOBSICHEHUsT HAOJIIOAaeMBIX TPOLIECCOB U SABICHMH, IO3HABATEIBbHOM,
MH()OPMAIMOHHON M YUTATEIBCKON KYIbTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHON PabOThI C
y4eOHBIMA TEKCTaMH, CIPABOYHOWU JIUTEPATYpOH, JOCTYIMHBIMH TEXHUYECKUMH CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYyYeHHI0O W TO3HAHMIO, JHOO0O03HATEIbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOM M HCCIEAOBATEIbCKON JIEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTH U YPOBHS 0Oy4YEeHHS B JaJIbHEHIIEM;

4) hopMHUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HaHUE LICHHOCTHU KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/J0POBbIO, YCTAHOBKH Ha
3J10pOBBI 00pa3 )KU3HU, OCO3ZHAHUE TIOCIIEACTBUN U HETIPUATHE BPEAHBIX IPUBBIUEK (YIOTpEOIEeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYypeHUs), HEOOXOIUMOCTH COOIIOACHHS MPaBWI OE30MaCHOCTH IPU
oOpallleHuU C XUMUYECKIMH BEILIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS

UHTEPEC K MPAaKTUYECKOMY M3YUEHHUIO Ipodeccuil U TpyAa pa3iiMyHOro poja, yBaXEHHUE K
TPYLY U Pe3yJIbTaTaM TPYIOBOM JEATEILHOCTH, B TOM YUCJIE Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX
3HAHUU IO XUMUHU, OCO3HAHHBIN BBIOOP HHIMBUYaTbHOU TPAEKTOPHH MPOJAOHKEHUS 00pa30BaHUS C
y4€TOM JUYHOCTHBIX HMHTEPECOB U CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB U
MoTpeOHOCTEH, YCTENHON MPOPECCHOHAIBHON JIEATEILHOCTH M Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJallTUPOBAThCS B MPO(eCcCHOHAIBHOI cpeie;

6) 9KOJIOrHYECKOr0 BOCIIUTAHMUSI:

HKOJIOTHUECKH 11eTIecCO00pa3HOe OTHOIIEGHHE K MPUPOJE KaKk HMCTOYHHMKY KM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHMMAaHUE ILIEHHOCTH 30pOBOro U 0Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE
IIEHHOCTU COOJIOZCHUS MpaBUI 0€30MacHOrO MOBEIEHHUs MpHU paboTe ¢ BELIECTBAMH, a TaKXKe B
CUTYALUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, TIOJIydaeMble MPU W3YUCHUU XUMUH, JJI PEIICHUs 3aj1ad,
CBSI3aHHBIX C OKPYXKAOIIEH NPUPOTHON CPEIOM, AJIs TOBBIIIEHUS YPOBHS YKOJOTUYECKOU KYJIbTYPHI,
OCO3HAHUs TJI00ALHOTO XapaKTepa dKOJOTHYECKUX MPOoOIeM M MyTel UX pEelIeHHs MOCPEICTBOM
METOJ0B XMMHH, KOJIOTMUYECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCSI UM B TIO3HABATEILHOM,
KOMMYHUKATUBHOM M COIIMAJIbHOW MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbBI
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B cocraBe MeranpeaMeTHBIX pPE3YNbTaTOB BBIICISIOT 3HAYMMbIC UIsI  (POPMHUPOBAHUS
MHPOBO33PEHHUS OOIICHAYyYHbIC TOHATHS (3aKOH, TEOPHS, NMPHUHIUI, THUMOTEe3a, (aKT, CHUCTEMa,
MPOIIECC, SKCHEPUMEHT U JPYroe.), KOTOPhIE MCIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX
mpeIMeTax M TMO3BOJISIOT Ha OCHOBE 3HAHUU U3 ITUX MPEIMETOB (POPMHUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HAy4yHOH KapTHHE MHpA, U YHHBEPCAJIbHBIC Y4YeOHBIC ACHCTBUA (TMO3HABaTEIbHBIC,
KOMMYHUKATUBHBIE, PETYISATUBHBIC), KOTOpbIE OO0ecrneYyuBaloT (HOPMUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YI€OHOU e TSILHOCTH.

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble Jjornueckue aeiicTBHA:

YMEHUS UCTIOIb30BATh NPUEMBI JJOTUYECKOTIO MBIIUICHHS TP OCBOCHUH 3HAHUM: PACKpPbIBATh
CMBICII XUMUYECKUX MOHATHH (BBIACIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATH B3aUMOCBSI3h C
JIPYTUMU TIOHSITUSMHM), UCIIOJIB30BATh MOHATUS JJIi OOBSICHEHHUS OTAENBHBIX (PAKTOB U SIBJICHHIA,
BBIOMPATh OCHOBAHHUS W KPHUTEPUU IS KIACCH(PUKAIMK XHUMHYECKUX BEIICCTB U XHMHUYCCKHX
peaxkuuii, yCTaHaBIMBaTh MPUYUHHO-CIIEICTBEHHBIC CBS3H MEXAY OObEKTaMH W3Y4YECHHS, CTPOUTH
JIOTUYECKHE PacCyXJACHUS (MHIAYKTHUBHBIC, CIyKTUBHBIC, IO AaHAJIOTWH), JENaTh BBIBOJALI H
3aKITIOYCHUS

YMEHHE MPUMEHATh B MpPOLIECCe MO3HAHUS MOHATHS (IPEeIMETHBIE U METalpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, HCIOIb3yeMble B XUMHUH, MPeoOpa3oBBIBATh IIUPOKO
MPUMEHSEMbIE B XHMHH MOJICIbHBIC TPEJICTABICHUS — XWMHUYECKHI 3HaK (CHMMBOJI SJIEMEHTA),
xuMudeckas (opMysia U ypaBHEHHE XUMUYECKON PEaKIMK — IPU PEIICHUN Y4eOHO-TT03HABATEIIbHBIX
3a/1a4, ¢ y4€TOM 3THUX MOJIEIbHBIX MPEACTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIE
MPU3HAKU U3YY9aeMbIX 00BEKTOB — XUMUYECKUX BEUIECTB U XUMUYECKHX PEAKIINil, BHISBISATH OOIIHE
3aKOHOMEPHOCTH, MPUUYUHHO-CIICJICTBEHHBIE CBSI3M W TMPOTHBOPEYMs] B W3YYaeMBIX MpOIEcCax U
SIBIICHUSX.

ba3oBble uccieaoBarejibCKkue 1ecCTBUS.

YMEHUE UCIIOIb30BATh MTOCTABIEHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAaK¥Ke
B KaueCTBE OCHOBHI ISl (JOPMUPOBAHUS THIOTE3BI MO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

MpUOOpEeTEeHHEe OMbITa MO IUIAHUPOBAHWIO, OPTraHU3allMd W TMPOBEJICHUI0 YUEHHYECKUX
HKCIIEPUMEHTOB, YMEHUE HaOII0JaTh 3a XOJO0M IPOIEcca, CaMOCTOSTEIbHO MPOTHO3UPOBATh €ro
pe3yibTaT, (GOpMYIUPOBaTh OOOOIIEHHWS ¥ BBIBOJBI TO pe3yjabTaTaM MPOBEAEHHOTO OIIBITA,

HCCIIEIOBaHMsI, COCTABJIATH OTUET O MPOJIEIaHHOM paboTe.
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Pa6ora ¢ nndopmanmeii:

yMEHHUE BBIOMPATh, AaHATM3UPOBATH U MHTEPIPETHPOBATH MHPOPMALIUIO PA3TUYHBIX BHJIOB U
¢dbopM mpencTaBieHUs, MONYyYaeMyI0 U3 Pa3HBIX MCTOYHUKOB (HAy4YHO-IOMYJISIpHAS JHTEparypa
XUMHUYECKOI'O COJAEp KaHMsI, CIIPaBOYHbIE 1TOCOOMs, pecypchl HTEepHETa), KpUTUUECKHU OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

yYMEHHE NPUMEHSATH Pa3IMYHbIe METObl M 3alpOChl MPH MOUCKE U 0TOOpe MHMOpPMALUU U
COOTBETCTBYIOILINX JIAHHBIX, HEOOXOJMUMBIX JJIsl BHIOJIHEHHUS y4eOHBIX M MO3HABATEIbHBIX 33734
ONpeAeNEHHOr0 THIIA, TPHOOPETEHHE OIbITa B O0JACTH HWCHOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBIAJCHHUE KYJIbTYPOH AKTUBHOTO HCIIOIb30BAHUS Pa3TUYHBIX
MOMCKOBBIX ~ CHUCTEM, CaMOCTOSITENIbHO BHIOMpaTh ONTHMAlbHYIO (OpMy mMpeAcTaBiIeHUs
nHbOpMAlMM W WJUTIOCTPUPOBATH peEIIaeMble 3aadydl HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U 1X KOMOMHALIUSAMU;

YMEHHE WCIIOJIb30BaTh M aHAJIM3UPOBAaTh B Ipolecce Y4eOHON M HCCIeI0BaTEIbCKOM
JeSTeIbHOCTH UH(POPMALIMIO O BIUSHUH MPOMBIIIEHHOCTH, CEILCKOTO X035MCTBA M TPAHCIIOPTA Ha
COCTOSIHUE OKPY’KAIOLIEH NPUPOTHON CpeIbl.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHble 1elCTBUSA:

YMEHHUS 33/1aBaTh BOIIPOCHI (B XO€ Iuanora u (Win) JUCKYCCUU) MO CYIIECTBY 00CYyKIaeMon
TeMbl, JOPMYIHPOBATH CBOU MPEATIOKEHNUS OTHOCUTEIIBHO BBIMIOJIHEHUS MPeI0KEHHON 3a1auu;

YMEHHUSI MIPEJICTABIATh MOJIyY€HHbIE Pe3yJIbTaThl I03HABATEIbHON J1€ATEIbHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JAeJIaTh IPE3EHTAIUIO PE3YJIbTaTOB BHIIOIHEHHUS XMMUUECKOTO SKCIIEPUMEHTA
(;1abopaTOpPHOro OMBITa, J1a0OPATOPHOW PabOTHI MO HCCIEIOBAaHHMIO CBOICTB BELIECTB, Y4EOHOTO
MIPOEKTA);

YMEHHSI y4eOHOIo COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABATEIbHOW U
HCCIIEIOBATENbCKOM JESTEIbHOCTH MPU PEIIEHNH BO3HUKAIOIIKX MPoOJieM Ha OCHOBE yuéTa 00LInX
MHTEPECOB U COIJIACOBAaHUSA MNO3ULUH (00CYKAeHHs, OOMEH MHEHUSIMH, «MO3IOBBbIE ILITYPMBI»,
KOOpJMHAIIMS COBMECTHBIX JIEHCTBUI, ONpeNeIeHNE KPUTEPUEB IO OLIEHKE KaueCTBa BBINOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

YMEHHE CAMOCTOSATEIBHO OIPENEIATh LENH JAEATENbHOCTH, IUIAHUPOBATH, OCYLIECTBIIATS,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JAEATEIBHOCTD, BRIOMpPATh Hauboee
s dexTuBHBIC CITOCOOBI PENICHHS YUeOHBIX W TIO3HABATEIBHBIX 3a/a4, CAMOCTOSTEIILHO COCTABIIATH

WM KOPPEKTUPOBATh MPEIJIOKEHHBIA aITOPUTM JEUCTBUN IPHU BBINOJHEHUN 3aJaHUM C YYETOM
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MOJIyYE€HUs HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX U pEaKLHUsAX, OLIEHHWBATH
COOTBETCTBHE MOJYYCHHOT'O pe3yibTaTa 3asBJICHHON 1I€JM, YMEHUE UCII0Ib30BaTh U AaHAJIU3UPOBATH
KOHTEKCTBI, MIPEeJIaraeMble B YCIOBUU 33JIaHUM.
HNPEJIMETHBIE PE3YJIbTATHBI
B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHMIO O0S3aTEIbHOTO  COACpIKAHMS,
YCTaHOBJICHHOTO JaHHOW (enepanbHO pabouell HporpaMMmoii, BBIAEISIOT: OCBOEHHBIE
00yJaroUMUCs HaydHbIC 3HAHUS, YMEHHS U CITIOCOOBI ACHCTBHIA, CTICU(PUIESCKHE TSI PEAMETHON
O6HaCTI/I ((XI/IMI/ISI», BUAbI ACATCIBHOCTH II0 IMOJNYYCHHIO HOBOI'O 3HAHUA, €TI0 HHTCPIIPCTALIUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUsX.
K xoHny oOydyenuss B 8 kjacce mpeIMeTHbIE pe3ylbTaThl HAa 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHU:
® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHSATHI: aTOM, MOJEKyJa, XUMHYECKHM
AJIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECh (OAHOPOHAS U HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAasi M MOJEKYJspHas Macca, KOJIUYECTBO BELIECTBA,
MOJIb, MOJISIPHAS Macca, MaccoBast OISl XUMUYECKOTO JIEMEHTA B COSIMHEHU U, MOJISIPHBII
00BEM, OKCHU, KUCTIOTA, OCHOBAHHE, COJIb, AIEKTPOOTPUIIATENILHOCTD, CTEIIEHb OKUCIICHUS,
XUMUYECKas peakius, KiIacCU(pUKAIUs pEaKUuid: peakuu COCIAUHECHHS, PEaKIuu
pa3oXKeHusl, peakliuy 3aMEeLIeHHs], peakuu 0OMeHa, 3K30- U 3HJ0TEPMHUYECKHUE PeaKiuy,
TETIOBOM 3P EKT peakiuu, Aapo aToma, SIEKTPOHHBIN CIION aTroma, aToMHasi opOuTab,
paauyc aroMa, XMMHUYECKasl CBsI3b, MOJISIPHAS. U HETIOJSIpHAs KOBAJEHTHAs! CBA3b, HOHHAs
CBA3b, WOH, KaTHOH, aHHUOH, pacTBOpP, MaccoBas J0Jig BemecTBa (TIPOLIEHTHAS
KOHIICHTpAIIKs ) B PaCTBOPE;
¢ MWUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XWMHYCCKUX HOHATUU H IMPUMCHATE OTH
MOHSATHUSA MPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;
® HCIIOJIB30BaTh XMMHUYECKYIO CUMBOJIMKY JJIA COCTABJIICHHUA (1)OpMy.]'I BCUIECTB U ypaBHeHI/Iﬁ
XUMHUYECKUX PEAKIUH;
® OInpeaAcIsAiTb BAJCHTHOCTL AaTOMOB DOJJICMCHTOB B 6I/IHapHI)IX COCAMHECHUAX, CTCIICHb
OKHUCJIGHHS DJJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, MPUHAAIC)KHOCTh BEIIECTB K
oTnpeAenEéHHOMY KIIACCy COeTUHEHHH 10 (hopMyiaM, BHJI XUMHUUYECKOH CBS3H (KOBAJICHTHAS
u I/IOHHaﬂ) B HCOPraHUMYCCKUX COCANHCHUAX
e packpbiBaTh cMmbich llepumonuueckoro 3akona JI. M. MeHnneneeBa: J€MOHCTPUPOBATH

ITIOHUMaHHEC nepnogmqecxoﬁ 3aBHUCHMOCTH CBOMCTB XHMHYECKHX DJIEMEHTOB OT HX
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nojoxkenuss B Ilepmonuueckoil cucreMe, 3aKOHOB COXPAaHEHHMsS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTaJpo;

® OIKCHIBATh U XapaKTepu3oBaTh TAOINUYHYIO (hopMy Ileproauueckoil cucTeMbl XMMUYECKUX
9JIEMEHTOB: pa3jnyaTh MOHATUS «TJaBHas moxarpymmna (A-Tpymma)» Hu  «11oOodHas
noarpymnna (b-rpynma)y», mMansie u 60JbIIME TEPUOBI, COOTHOCHUTH 0003HAYECHHUS, KOTOPBIE
umerorcss B Tabmune «llepuommyeckas cucrema xumudeckux asemento JI. .
MeHnieneeBa» € UHCIOBBIMU  XapaKTEPUCTUKAMM CTPOEHHUS aTOMOB XMMHUYECKHX
9JIEMEHTOB (COCTAaB M 3apsij Aapa, OO0Iee YMCIIO DJIEKTPOHOB U pacIpelesieHue UX 0
AJIEKTPOHHBIM CIIOSIM);

e KJjaccu(UIUPOBATh XWMHYECKHE DSJIEMEHTHl, HEOPTaHWYECKHE BEIECTBA, XUMHUYECKHUE
peakuuu (MO 4YMCIYy M COCTaBY YYAacTBYIOIIUX B pEaKUUU BEIIECTB, IO TEIJIOBOMY
sdexry);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIacCOB,  INOATBEp)KJas ~ ONHCAaHWE  HpPUMEpaMU  MOJEKYJSIPHBIX  YpaBHEHUH
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIHIA;

® [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KauyeCTBEHHOTO COCTaBa,
BO3MO>KHOCTH NPOTEKaHWsI XUMUYECKUX IIPEBPALLICHUN B Pa3JIMYHBIX YCIOBHIX;

® BBIYKCIATH OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJIIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJII0 XMMHMUYECKOTO 3JIeMEHTa 1Mo (opMyJie COEIMHEHUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKOH peaklny;

® T[IPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIBHON NEeATENbHOCTH — aHaJlU3 U CHUHTES,
CpaBHEHHE, 0000IlIeHHe, CHCTEeMaTH3aluIo, KiIacCU(UKAlMIO, BbISBICHHE MPUYUHHO-
-CI€ACTBEHHBIX CBA3E€M — I M3YyYEHUs CBOWCTB BEIIECTB M XUMHUYECKHX PEaKLHH,
€CTeCTBEHHO-HAyUHbIe METO/bI MO3HAHHUs — HAOJIIOJICHHE, U3MEpEeHHe, MOJeTUPOBaHHE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

e cClel0BaTh IpaBMJaM TOJb30BAHUS XUMHYECKOW TMOCYAOH U  J1abopaTOpPHBIM
o0opy/noBaHuEM, a TaK)Ke IpaBWiIaM OOpalleHHs] C BEleCTBAMU B COOTBETCTBUHU C
MHCTPYKUHUSMHU T10 BBITOJHEHHIO J1a00paTOPHBIX XMMHUYECKHUX OMNBITOB MO MOJIYYEHHUIO U
coOMpaHHIo ra3000pa3HbIX BEIIECTB (BOJOPO/a U KUCIOPOaa), IPUTOTOBIEHUIO PAaCTBOPOB
C OIPENIENEHHON MAacCcOBOM J10JIel pacTBOPEHHOTO BEILECTBA, MNIAHUPOBATH U MPOBOJIUTH
XUMHUYECKHE SKCIIEPUMEHTHl 10 pAclO3HABaHUIO PACTBOPOB IMIe0O4ed U KHUCIOT C

MTOMOIIIbIO UHIUKATOPOB (JTaKMYyC, GeHONPTAICHH, METHIIOPAHK U IPYTHE).
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K kxoHny oOydyenuss B 9 kjacce mpeIMeTHbIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IOHATUA: XUMHUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHOH, aHHUOH, IPOCTOE BEIECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTD,
3JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMAYECKAsl pEaKIUsA, XMMUYECKas CBA3b,
TEIUIOBOM 2(P¢eKT peakuuu, MOJlb, MOJSIPHBII O00BEM, pPACTBOP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJEKTPOJIUTHYECKas JUCCOLMALMS, peaklUWd HOHHOro oOMeHa,
KaTalnu3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE PEaAKIIHH,
OKHCIIUTEINBHO-BOCCTAHOBUTEIILHBIE PEAKIIUHU, OKUCIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHUE U
BOCCTAHOBJICHHE, aJUIOTPOMus, aM(pOTEPHOCTh, XUMUUYECKasi CBSI3b (KOBAJICHTHAs, HOHHAS,
MeTaJJIn4ecKasi), KpUCTaNIMYecKas pemérka, KOppOo3Hs METalIOB, CILIaBbl, CKOPOCTh
XUMHUYECKOHN peakLuu, npeneapHo gonycrtumas konuenrpanus [1/IK Bemecrtsa;
WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHMUYECKUX IOHATUA W NOPUMEHSATH 3TH
MOHSTHS TIPU OMMCAHUU BEILIECTB U UX IIPEBPALCHMUI;

MCIOJIb30BaTh XUMHYECKYIO CUMBOJIHKY ISl COCTaBIeHUS (hOPMYII BEIIECTB U YpaBHEHUI
XMMHYECKUX PEAKIIUI;

OIIPEAEIATh BAJIEHTHOCTD U CTENEHb OKUCIICHUS XMUMUYECKUX DJIEMEHTOB B COEIMHEHUAX
Pa3IMYHOTO COCTaBa, IPUHAJUIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIACCY COEUHEHNH 110
dbopmynaM, BHUJ XHUMHUYECKOW CBsI3W (KOBaJeHTHas, WOHHAs, MeTaJUIM4ecKas) B
HEOPraHMYECKUX COCMHEHMSIX, 3aps]l HOHA IO XUMHUYECKOH (hopMyrie, XapakTep cpesibl B
BOAHBIX PAacTBOpax HEOPraHWYECKUX COEAUHEHHMM, TUI KPUCTAIUIMYECKOM pPEIETKU
KOHKPETHOT'O BEIIIECTBA;

packpsiBaTh cMbIci [lepnonnueckoro 3akona J[. . Menzaeneesa U 1eMOHCTPUPOBATH €T0
MMOHMMAaHME: ONUCHIBATh U XapaKTepHu30BaTh TabauuHyto Gopmy Ileproanueckoil cuctemsl
XUMHUYECKUX DJJIEMEHTOB: pa3jNyaTh MOHITUS «TrJaBHas mnoarpymma (A-Tpymma)» u
«mobounass noxarpynna (b-rpymma)», Mamele W OOJdbLIME TEPHOABI, COOTHOCHUTH
0003HAaUYEHUsI, KOTOpblE MMEIOTCS B MEPUOAMYECKON Tabmuie, C YHUCIOBBIMHU
XapaKTepUCTHUKAMU CTPOEHHS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sjpa,
olmiee 4uciIo 3JEKTPOHOB M paclpenesieHHe UX MO DJEKTPOHHBIM CJ0SM), OOBSCHATH
o0I1IKe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB M MX COCTUHEHUH B Mpeienax

MaJIbIX MEPHUOAOB U I'TaBHBIX MMOATPYIIIT C y‘{éTOM CTPOCHUA UX aTOMOB,
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e iaccu(UIUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTraHUYECKHE BEUIECTBA, XUMHYECKHE
peakuu (1o YUCIy U COCTaBY yYaCTBYIOIIMUX B PEaKIIMU BEIIECTB, 110 TEIUIOBOMY 3P deKTy,
110 U3MEHEHHIO CTETIeHEN OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB);

e XapaKTepu30BaTh (OMHUCHIBATh) 00IIME U crelUPUIECKIe XUMUYECKUE CBOMCTBA MPOCTHIX
U CIIOXKHBIX BELIECTB, MOATBEPKAAsl ONUCAHUE NPUMEPAMH MOJIEKYJIAPHBIX U MOHHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIM;

® COCTaBJIATb YPABHEHUS JJIEKTPOJIUTHUYECKON IUCCOLMALMU KHUCIOT, LIEJIOYEH U COJIEH,
MOJIHBIE W COKpAIEHHBIC ypaBHEHUS peakluii MOHHOTO OOMEHa, YPaBHEHUS DPEaAKIIHiA,
MOATBEPKIAIOIINX CYIIECTBOBAHNE T€HETUUECKON CBSI3M MEXK/Y BEUIECTBAMHU PA3ITHUUHBIX
KJIACCOB;

® PpACKpBIBATh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIUNA IOCPEACTBOM
COCTaBJICHHS 3JIEKTPOHHOTO 0ajaHca ITUX PeaKIuii;

® [POrHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B Pa3JIMUHBIX YCIOBHSIX;

® BBHIUUCIATH OTHOCHUTEIBHYKO MOJIEKYJSIPHYIO M MOJSIPHYHO MaccChl BELIECTB, MacCOBYIO
JIOJII0 XMMHUYECKOTO 3JIeMeHTa 1o ¢GopMylie COeIUHEHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 10 YPABHEHHUIO XUMHUYECKON pEeaKIuu;

e CcoOmMOIaTHP TpaBHJIA  TOJIL30BAHMS ~ XMMHUYECKOW TMOCYIol U J1abopaTOpHBIM
o0opynoBaHMEM, a TakKe IMpaBuia OOpaleHuss C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSAMH TIO BBITIOJHEHUIO JT1a00PaTOPHBIX XMMHUYECKUX OIBITOB IO MOJTYYEHUIO U
coOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTo ras3a);

® TPOBOJUTH PEAKIMHU, MOJATBEPKIAIONINE KAYSCTBEHHBIH COCTAaB pPa3UYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM MMYTEM XJIOPH-, OPOMUI-, HOTUA-, KapOoHaT-, hocdaT-, CUIUKAT-
, Cynb(dar-, TUAPOKCUA-WUOHBI, KATHOHBI aMMOHHUS M HWOHBI HM3YYCHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB;

® TPUMEHSTH OCHOBHBIC OTEPAIMH MBICIUTEILHON NEATETHOCTH — aHallu3 W CUHTE3,
CpaBHEHHUE, 0000IIeHNEe, CHCTEeMATU3aIMIO, BBISBICHHE MPUYUHHO-CIICICTBEHHBIX CBS3EH
— JI7151 U3YYEHHMsI CBOMCTB BEILIECTB U XUMHUECKUX PEAKIIUNA, ECTECTBEHHO-HAYYHbIE METObI
MO3HAHUSI — HAOMIOJEHNe, W3MEPEHHEe, MOJCIHPOBAHUE, JIKCIEPUMEHT (pealbHBIA H

MBICJICHHBIN ).
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COJAEPKAHUE OBYYEHUSA
8 KUIACC

IlepBoHayajbHBIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tesa 1 BEIIeCTBA.
du3nyeckue CBOMCTBA BEIIECTB. ArperaTHoe COCTOssHUE BelecTB. [loHATHE 0 MEeTOIax MMO3HAHUS B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3ienieHus: CMecei.

ATOMBI 1 MOJIEKYJIBl. XUMHUYECKUE 3JIEMEHTBI. CUMBOJIBI XUMUYECKHX 3J1eMEHTOB. [IpocTsie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas hopmyna. BajieHTHOCTh aTOMOB XMMHUYECKUX 3JI€MEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHOCHUTENbHAS aTOMHAs Macca. OTHOCUTENNbHAA MOJIEKYIIsipHas Macca. MaccoBast
JI0JIs1 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUU.

KommuectBo BemecrBa. Mosnbs. MomsipHas macca. B3anMOCBsI3b KOJIMYECTBA, MACChI M YHCIIA
CTPYKTYPHBIX €IMHHUII BemlecTBa. Pacu€Tel o hopMynaM XUMHYECKHX COSTUHEHHI.

Ousnyeckue M XUMHUYECKUE SIBICHUS. XUMHUYECKas peakuus u e€ MpPU3HAKU. 3aKOoH
COXpaHEHHS MacChl BEHIECTB. XHWMHUYECKHe ypaBHeHHA. Kiaccupukamuss XMMHYECKHX pPeaKIuii
(coenuHeHus, pa3IoKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMMYECKOW IOCYIOH, MpaBWiaMu pPabOTHl B JIaOOpaTopuu U IMpUEMaMH
oOpamieHust ¢ 1abOpaTOPHBIM OOOpY/JAOBAHHEM, H3y4YE€HHWE M ONHUCaHWE (PU3HUYECKUX CBONCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HaOM0eHne (u3ndeckuX (TIaBJICHUE BOCKA, TasHHUE JIbJA,
pacTupaHue caxapa B CTYIKe, KUIIEHHE W KOHJAEHCAlMs BOJAbI) U XMMHUYECKHX (TOpEHHE CBEYH,
MIPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJEHCTBHE MeJa ¢ KHCIOTOW) SIBJICHUH, HaOI0/IeHHEe U
ONMCaHWE MPHU3HAKOB MPOTEKAaHUs XUMHYECKHX pPEaKIHil (pa3jo’KeHue caxapa, B3aUMOJICHCTBUE
CEpHOIl KHCJIOTHI € XJOpUaoM Oapusi, pasznoxkenue ruapokcuaa menu (II) mpu HarpeBanuw,
B3aUMOJIeHiCTBHE kese3a ¢ pacTBopoM conu Menu (II), n3ydyenue crnocoboB pazaeneHus: cMecei: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBAHHE, BBIMAPUBAHHE, NUCTWUIALMSA, XpoMmaTorpadus, MpoBeACHUE
OUYHCTKM TIOBAapE€HHOW COJM, HaONI0IEHHEe M ONHCaHWE pEe3yJbTaTOB IPOBEIEHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHIe MOeNIel MOJIEKYJ (I1apOCTeP>KHEBBIX).

Baskneiilue npeacTaBuTe I HEOPraHUYECKHX BellecTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopony — 31€MEHT M NpPOCTOE BELIECTBO.
Haxoxpaenue kucinopoaa B mpupoje, Gpuandeckue U XUMHUYECKHE CBOMCTBA (peaklUu TOPEHHUS).

Oxcunpl. Ilpumenenue xkuciopoga. CrnocoObl MOMydeHHs] KHUCIOpoJa B JIabOpaTopuu U
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npoMbliieHHocTH. KpyroBopot kucinopoga B mpupoge. O30H — auioTpornHas MoauduKanus
KHUCJI0pOJa.

TermnoBoit >peKT XUMHUYECKOH peakiuHd, TEePMOXMMHUYECKHE YpaBHEHHs, O3K30- U
SHIOTEPMUUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arps3HEHHE BO3/yXa, YCHIICHHE
napHUKOBOTO 3¢ deKTa, pa3pylieHrne 030HOBOTO CIOsL.

Bogopon — anemeHT u nnpocroe BemecTBo. Haxoxaenue Bogopoaa B mpupoje, Guandeckue u
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI nofyueHnus. Kuciaotsl u comnu.

MousipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YPaBHEHUSIM.

®dusuyeckue cBoiicTBa BOAbl. Boja kak pactBoputesb. PactBopbl. HackiiienHsie u
HEHACBIIIEHHbIE PaCTBOPbI. PacTBOPUMOCTH BElIECTB B BOJE. MaccoBasi 10Jis BEIIECTBA B pacTBOPE.
Xumuueckue cBoicTBa BoAbl. OcHOBaHMs. Poyib pacTBOpOB B MPUPOJE U B KU3HU UYEIOBEKA.
KpyroBopot Bojibl B ipupoe. 3arpsa3HeHre npupoaHbix BoJ. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus nHeopranuueckux coeauHenuii. Oxcuapl. Knaccudukainus OKCHAOB:
coneoOpa3ymoiire (OCHOBHBIE, KHCIOTHBIE, aMPOTEepHbIE) U HecosneoOpasytone. Homenknarypa
okcn10B. DU3nUeCcKre U XUMHUYECKHUE CBOMCTBA OKCUIOB. [lonydyeHne okCcuioB.

OcnoBanusa. Kiaccudpukanmss oOcCHOBaHMIA: MIETOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenkiarypa ocHoBaHuidl. ®u3nueckre M XUMHUYECKHE CBOMCTBa ocHoBaHuU. Ilomyuenue
OCHOBaHM.

Kucnotsl. Knaccuduxanus kuciaor. Homenknarypa kucinor. Ousznyeckue M XHUMHUECKHE
cBorictBa kucinot. P akruBHoctu metamuioB H. H. bekerosa. [lomyuenue Kucior.

Comu. Homenkinarypa coneid. @usnueckne u xuMuueckue cBoicTBa coineid. [lomyuenue comneit.

['eneTnueckas cBsA3b MEKy KJIaCCAMU HEOPTAHUYECKUX COCIMHEHUN.

Xumuueckuil Ixcnepumenm:

KaueCTBEHHOE OMNpE/ICNIEHUE COACP)KaHUS KHUCIOpOJia B BO3AyXe, MOJydeHue, coOupaHue,
pacrmo3HaBaHHE€ W HW3YYE€HHE CBOMCTB KHCIOpOAa, HaOMIOJEeHHE B3aUMOJICHCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBUSI BO3HUKHOBEHHS M MPEKpaIlleHUs] TOpeHus (moxapa), 03HaKOMIIEHHE C
o0OpasmamMu OKCHJIOB M OTTMCAaHUE MX CBOWMCTB, MOYyYEHUE, COOMpPAHKE, paciO3HABAHUE U U3yUeHUE
CBOKMCTB BoOJOposia (ropeHue), B3auMojeicTBue Boaoponma ¢ okcugoMm meau (II) (Bo3mokHO
WCIOJIb30BaHUE BHJIEOMATEPHANIOB), HAOMIOJCHHE OOpaslloB BEMIECTB KOJIHMYECTBOM 1 MOJb,
UCCleIoBaHNEe OCOOCHHOCTEH  pacTBOPEHHUS BEHIECTB C  Pa3NUYHOM  PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE DPACTBOPOB C OINPEACIEHHOW MacCOBOM JI0JIEM PpACTBOPEHHOIO BEIIECTBA,

B3aMMOJICIICTBIE BOJBI C MeTaUlaMH (HaTpueM M KajbleM) (BO3MOXHO HCIIOJIb30BAHUE
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BUJICOMATEPHAIIOB), HCCJIEIOBaHHE O00pa3lloB HEOPraHWYECKUX BEUIECTB pPa3INYHbBIX KJIACCOB,
HaOIt0/IeHNe W3MEHEHUS OKPAaCKH WHIWUKATOPOB B PACTBOpPAX KHCIOT W IIENOYCH, HU3YUCHHE
B3auMozeiicTBus okcuaa meau (1I) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METa/NIaMU, PEaKIUii
HEUTpAIM3aLHH, TTOJTYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJHOTO METAJLJIA IPYTUM U3
pacTBopa COJIM, PEIICHHE OHKCIEPUMEHTAIBHBIX 3aJad no Teme «BaxHelmmue Kiaccsl
HEOPraHUYECKUX COCAMHEHUI.

Iepuoguueckuii 3axkon u Ilepuoamyeckass cucrema xuMudeckux 3iemenros /I H.
MenpeneeBa. CTpoeHue aToMoB. XUMHYECKasA CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBbie MOMBITKH KIAacCU(UKALUN XUMUYECKUX 3JeMEHTOB. [loHATHE O rpymmax CXOAHBIX
3J€MEHTOB (IIEIOYHBIC W HICJIOYHO3EMEIbHBIE METAJIbI, TAJIOTCHbI, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U TUIPOKCHJIBL.

Ilepuonnueckuii 3akoH. [lepronnueckast cucrema xumuiyeckux 35eMenToB /1. 1. Menneneena.
Kopotkonepuoanass u jgnuuHHONepuoAHas ¢opmbel [lepuogudeckold CHCTEMBI XUMHYECKHX
anemenToB [[. YI. Menneneesa. Ilepuoasl n rpynmnel. @PU3NMYECKUN CMBICI MOPSIKOBOIO HOMEDA,
HOMEPOB MEPHOJIa U TPYMIIbI JJIIEMEHTA.

Crpoenue atomoB. CoctaB atroMHbIX saep. M3oTomnbl. DnekTpoHbl. CTPOCHHUE 3JIEKTPOHHBIX
o0onouek aToMoB nepBbix 20 xumuueckux sneMeHnToB [lepuoanueckoit cuctemsl [[. . Menaeneesa.
XapakTepucTuKa XMMHUYECKOr0 3JIEMEHTa IO ero noioxkeHuro B Ilepuogmueckoit cucreme I. M.
Meneneesa.

3aKOHOMEPHOCTH HU3MEHEHHUs pauyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIAM U IIEPUOJAM.

3nauenue [lepuoauyeckoro 3akoHa u [leprnonuueckoi cUCTEMbl XUMUYECKUX JIEMEHTOB JIJIS
pa3BuUTHS Hayku U npakTuku. [[. 1. MenaeneeB — yu€HbIN U rpak J1aHUH.

Xumunyeckas cBs3b. KoBaneHTHas (moisipHasi ¥ HEMOJSPHAS ) CBSI3b. DJIEKTPOOTPUIIATEIEHOCTD
XMMHYECKUX IJIEMEHTOB. MloHHas CBSA3b.

Crenenb okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE peakiuu. [Iporecchl OKUCIeHUS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3IoB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMO/ICHCTBUE THIPOKCH 1A IIMHKA C
pacTBOpAaMH KUCJIOT U IIEJI0YEH, MPOBEACHUE ONBITOB, MILTFOCTPUPYIOIINX MPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTEJbHBIX peakluil (ropeHue, peakliuy pa3ioKeHHsl, COeTUHEHUS).
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Meostcnpeomemnwie ceasu

Peanuzanus MexnpeIMEeTHBIX CBA3EH pU U3YYEHUH XUMHUH B 8 KJ1acce OCYILECTBIISIETCS YePE3
HCIIOJIb30BaHNE KaK OOILUMX €CTECTBEHHO--HAYYHBIX IOHATHM, TaK W IOHATHH, SBJISIOLIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOTI'0 LIUKJIA.

OO1u1re ecTecTBEHHO--HAay4YHble MOHATHS: HAay4YHbIN (DaKT, runoresa, TeOpus, 3aKOH, aHAJIN3,
CHHTE3, KiIacCU(pUKaIMs, MEepUOJUYHOCTb, HAOIIOACHUE, OSKCIEPUMEHT, MOJAEIUPOBAHHUE,
U3MEpPEHUE, MOJIENb, SIBIICHHUE.

®dusuka: wmarepus, aroM, OJEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKIUJA, H30TOIIbI,
PallnOaKTUBHOCTb, MOJIEKYJIA, IEKTPHUUECKUH 3apsi]l, BEILECTBO, TeN0, 00BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, ra3, pU3MuecKue BeIMUNHbBI, €TUHHUIIBI U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE3/1b1, CONHLIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TIOPOIBI, ITOJIE3HBIE NCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo u XuMHYecKasi peakuust

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucreMa xumudeckux anemeHTos . M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX IEMEHTOB IIEPBBIX TPEX
NIEPUOJOB, Kajus, KaJIbLUs M UX COCIUHEHUI B COOTBETCTBHUHU C IIOJOKEHUEM DJIEMEHTOB B
[Iepnonnueckoi cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHYECKOM CBSI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCHMOCTB CBOMCTB BEILIECTBA OT THIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMHUYECKOH CBSI3H.

Knaccupukanuss M HOMEHKJIATypa HEOPraHMYECKHX BEIeCTB. XHUMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIINXCS K Pa3IYHBIM KJIaccaM HEOPTraHUYECKUX COEIMHEHUHN, TeHETUYEeCKas CBS3b
HEOPraHUYECKUX BEIIECTB.

Knaccuukanus XMMHUYECKMX peaklUil MO pa3iIuyHbIM NpHU3HaKaMm (MO0 YUCIy M COCTaBy
YYaCTBYIOIIMX B PEAKLUU BELIECTB, [0 TEIJIOBOMY 3(P(EKTy, MO U3MEHEHHUIO CTENEHEeH OKHUCICHUS
XUMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, MO0 YYaCTHIO KaTajau3aTopa). K30- U SHI0TEPMHUYECKHE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

[lonatue o ckopocTd XuMU4eckoi peakuuu. [loHatne 00 0OpaTMMBIX M HEOOPATUMBIX
XUMHMUYECKUX peakuusax. IIoHATHEe 0 TOMOTeHHBIX U IeTeporeHHbIX peakuusax. Ilondarue o karanuse.
[TonsiTre 0 xumMu4eckoM paBHOBecuU. DaKTOPHI, BIUAIONINE HA CKOPOCTh XMMUYECKOM peakiuu U

ITOJIOKCHHUE XUMHUYCCKOI'0 paBHOBECHS.
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OKUCIINTENIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUHU, DJIEKTPOHHBI OalaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENIbHON peakuuu. CocTaBlieHUE YpaBHEHMHM OKHUCIIUTEIbHO--BOCCTAHOBUTENIBHBIX
peakiuii ¢ UCIOIb30BaHUEM METOA HJICKTPOHHOrO OanaHca.

Teopust 37EKTPOIUTUYECKON IHUCCOLMALMU. DJIEKTPOJIMUTHI M HEIEKTPoJnThl. KaTnoHsl,
aHUOHBI. MeXaHu3M JUCCOLMALUH BEIIECTB C Pa3IU4YHBIMU BUIAMHM XUMUYECKOU cBsA3u. CTeneHb
nucconanuu. CUIbHbBIE U CIIa0bIe 3JEKTPOJIUTHI.

Peakiium MOHHOTO OOMEHa. YCIIOBUSI NMPOTEKAaHUS pEakUuii MOHHOTO OOMEHa, IOJIHBIE U
COKpalI€HHbIE HOHHBbIE ypaBHEHMs peakiuil. CBONCTBAa KHCIOT, OCHOBaHMM U coyiell B CBeTe
IIPEJCTAaBICHUN 00 IEKTPOIUTHYECKOH aucconuanuy. KauecTBeHHbIE peakiuy Ha HOHBI. [loHsTHE
0 THIPOJIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJEISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHMYeCKUX BEILECTB —
METaJUIOB M HEMETAJUIOB (rpaduTta 1 ajamasa), CJI0KHBIX BELIECTB (XJIOpHUIa HATPHs), UCCIIEI0BaHHUE
3aBHCUMOCTH CKOPOCTH XMMUYECKOH PeakLUu OT BO3JICHCTBUS pa3IMYHbIX (PAKTOPOB, UCCIIEIOBAaHHE
JIEKTPOIIPOBOIHOCTH PAcCTBOPOB BEILECTB, IPOLECcCa AUCCOLUALMM KHUCIOT, LIEI04Yed U cosel
(BO3MOYKHO HCIIOJIb30BAaHUE BUAE0 MATEPUAJIOB), IPOBEIEHUE ONBITOB, WILTHOCTPUPYIOLIUX IPU3HAKU
IpOTEeKaHMs peakLuii HOHHOro oOMeHa (0Opa3oBaHUeE OCalKa, BblAEICHHE ra3a, 00pa3oBaHue BObI),
OTBITOB, HWJUTIOCTPUPYIOIIUX IMPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peakuuu paslioKEHUs, COCJAMHEHHS), paclo3HaBaHHE HEOPraHMYECKHUX BEIIECTB C IOMOUIbIO
KaueCTBEHHBIX PEaKIIMii Ha MOHBI, pEIIEHNE IKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTtayibl 1 MX cOeJHHEHHSA

OOm1ast xapakTepucTrKa ranoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIe CTEIICHU
okucienusa. CtpoeHue u (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJlOT€HOB. XHMMHUYECKHE
CBOWCTBA Ha IpuUMepe xJopa (B3aMMOJAEHCTBHE C MeETaUIAMH, HEMETAUIaMH, MIEeJI0YaMH).
Xnoposogopon. ConsHass KHCIOTAa, XUMHUYECKHE CBOMCTBA, MONy4YeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJOPOJAA Ha OpPraHM3M 4eJIOBeKa. BakHeWIIMe XJIOpUAbl M MX HaX0XJIECHUE B
MIPUPOJIE.

OO6mass xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOE€HHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CcTerneHu okucieHus. CTpoeHue M (PU3MUECKHE CBOMCTBA INPOCTHIX BEILECTB —
KHCJIOPOAA U cepbl. AJUIOTPONHbIE MON(UKAIINHN KHCIOPOa U cepbl. XMMUYECKHE CBOMCTBA CEPHI.
CepoBoiopo/1, cTpoeHHue, GU3NYeCKue U XUMHUecKkre cBorcTBa. OKCHUIIBI Cephbl KaK MPECTaBUTENN

KHCIOTHBIX OKcuaoB. CepHas kuciora, (u3MYecKue U XHMMHYECKHe CBOMcTBa (oOuiue Kak
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MIpe/ICTaBUTENs KJjlacca KHUCIOT U creuuduyeckue). XuMUYECKHe PeakIuy, JeKallle B OCHOBE
MPOMBIIIJICHHOTO CIOC00a MOJy4deHusi cepHoW KucioTel. [Ipumenenune cepHoit kucnotel. Conu
CEpHOI KHCIIOTHI, KAaUeCTBEHHAs peakius Ha cylbdar-uon. Haxoxmenue cepsl U €€ COSMHCHUN B
npupoe. XMMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/ibl COEIMHEHUSMHU CEphI (KUCIOTHBIE T0XKIH,
3arpsiI3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €ro MpeAoTBpaIleHuUS.

OOmiass xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. A30T, paclpoCTpaHeHHe B IPUPOE, (GU3NYECKHE U XUMUYECKUE
cBoiicTBa. KpyroBopor a3ora B mpupone. AMMHAK, €ro (pu3nuecKkue M XUMHUYECKUE CBOMCTBA,
nosiyueHue u npuMenenune. Coau aMMOHUS, UX (PU3HUECKHE U XUMUYECKUE CBOMCTBA, TPUMEHEHHE.
KauecTBeHHast peakiysi Ha MOHBI aMMOHHUA. A30THas KHUCJIOTa, €€ ToiyuyeHue, (U3NYecKue u
XUMHAYECKHE CBOMcTBa (OOIIME Kak TMPEeNCTaBUTENs Kilacca KUCIOT W CIEHU(pHYECKHE).
Hcnonb30BaHre HUTPATOB U COJIEM aMMOHMS B Ka4€CTBE MUHEPAJIbHBIX yA00peHui. XumMuueckoe
3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa,
MOYBBI M BOJIOEMOB). Docdop, ammorponHbie Moaudukanuu Gocdopa, Guznyeckne 1 XUMUUYECKHE
croiictBa. Oxcupa docdopa (V) u dochopHas kucnora, GuU3NIECKUe W XUMHUYECKHUE CBOWCTBA,
nony4yenue. McnonszoBanue ¢pocdaroB B kKauecTBe MUHEPAILHBIX YI0OPSHU.

OO6mass xapakTepucTuka »d1eMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIe CTENEHW OKUCICHUS. YTIepoJl, aIOTPONHbIe MOIM(UKAIMK, PAaCIpOCTPAHEHUE B
npupojie, Gu3NUecKue U XUMHUECKHe CBOWcCTBa. AjcopOius. KpyroBopor yriepoga B mpHUpOJE.
Oxcuapl yriaepoaa, ux (pusMueckre M XUMHUYECKHE CBOMICTBA, JEWCTBHE HA YKUBBIE OPraHU3MBI,
MOJTlydYeHHe M NpUMEHEHHe. DKOJOornyeckue mnpoOieMbl, CBsi3aHHBbIE ¢ okcuaoMm yriaepona (IV),
TUIIOTE3a TI00aIbHOIO MOTEIUICHUs KIIMMaTa, MapHUKOBBINA 3((dekT. YTosbHas KUCIO0Ta U €€ CONH,
ux (pu3MuecKue M XMMHUYECKUE CBOMCTBA, NOJydyeHUE U npuMeHeHue. KadecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Vcnonb3oBaHnue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSX yIiepoia
(MeTtaH, 3TaH, STWJIEH, alleTHJIEH, 3TaHOJI, TJIMLEPHUH, YKCyCHas KucioTa). [IpupoaHble HCTOYHUKHI
YTI€BOA0POAOB (yroiib, MPUPOIHBIN Ta3, He(Th), MPOAYKTH X NepepaboTku (OeH3UH), UX pOJib B
ObITY M TpoMbIIUIEHHOCTH. I[loHATHE O OMOJNIOTMYECKHM BaKHBIX BEIECTBAaX: JKHMpax, Oenkax,
yIJI€BOJAX — M MX pPOJM B JKU3HU 4YEJIOBEKAa. MarepualbHOE €IMHCTBO OpPraHUYECKUX U

HCOPTraHNYCCKUX CO@JIPIHGHI/Iﬁ.
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Kpemnnii, ero pusndeckrne 1 XMUMUUECKUE CBOWCTBA, TOJIyYeHHE U TpuMeHeHne. CoeqnHeHus
KpeMHHs B mpupoje. O6mue npencraBieHuss 06 oxcune kpemuus (IV) u KpeMHHEBOW KUCIOTE.
Cunukarel, WX HCIOJIB30BaHHE B OBITY, B MPOMBIIUICHHOCTH. BakHeHIme CTpOUTenbHbIE
MaTepuaabl: KepaMHuKa, CTEKJIOo, IeMEeHT, OeToH, kene3o0eToH. IIpobmembr Ge3omacHOTO
UCIIOJIb30BAaHUS CTPOUTENIbHBIX MaTEpUajIoOB B IOBCEAHEBHON KHU3HHU.

Xumuueckuii IKCnepumenm:

u3yueHne oO0pa3loB HEOPraHWYECKUX BEIIECTB, CBOICTB COJITHOW KHCJIOTBI, IPOBEICHUE
KayeCTBEHHBIX PEaKIMi Ha XJIOPHUI-MOHBl M HAOJIOJCHHE MPU3HAKOB MX NPOTEKAHUS, OIBITHI,
oTpaxarwlrue (u3nveckrue M XUMHUYECKHE CBOMCTBA TajoreHOB M UX COCAMHEHHM (BO3MOXKHO
WCIIOJIb30BaHUE BUJEOMATEPHANIOB), O3HAKOMJIEHHE C 0O0pasliaMd XJIOpUJOB (TaJIOT€HU[IOB),
O3HaKOMJICHHE C o0Opa3uamMu cepsl U e CoeNMHEHHSMH (BO3MOXHO HCIIOJIB30BaHUE
BUJICOMATEPHAIOB), HAOIMIOAEHWE  TMporecca  OOyIrJIMBaHMA  caxapa IOJa  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI, W3YYEHHE XMUMHYECKHX CBOICTB pa30aBICHHOW CEpHOM
KHCIIOTHI, MPOBEJCHUE KAueCTBEHHOW peakiuu Ha cyibhaT-MOH M HaONIOJeHHE NpU3HaKa e&
MPOTEKaHMs, O3HAKOMJICHHE C (M3WYECKMMHU CBOMCTBaMHU a3oTa, ¢ochopa M HX COeTUHEHHU
(BO3MOXKHO HCIIOJIB30BAaHHE BUAECOMATEPHATIOB), 0Opa3namMu a30THBIX U (POChOpHBIX yrnoOpeHHUH,
MoJiyueHue, cooOnupanue, paclo3HaBaHUuE U U3yYeHHE CBOWCTB aMMHUaKa, IPOBEJCHHE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHUS U GochaT-uOH U U3yUEeHHEe IPU3HAKOB UX MPOTEKaHMs, B3aUMOJIeHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI ¢ MEIbI0 (BO3MOKHO HCITOJb30BAaHHE BHIECOMATEPHAIIOB),
M3ydeHHe MOJeNiell KPUCTANTMYECKUX PEHETOK anMasa, rpaduta, QysiepeHa, 03HAKOMIICHHE C
MPOIIECCOM  a/IcOPOLIMK  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IPOTHBOra3a, MOJydyeHue, coOMpaHue, paclio3HaBaHME M H3Y4YE€HUE CBOMCTB YIJIEKHMCIIOIO Tasa,
MPOBE/ICHNE KAaYeCTBEHHBIX PEaKIMii Ha KapOOHAT W CHIIMKAT-UOHBI W W3YyYEHHUE MPU3HAKOB HX
NPOTeKaHHs, O3HAKOMJICHWE C TPONYKIHMEH CHIMKATHOW TPOMBIINIICHHOCTH, pEUICHHE
AKCIIEPUMEHTANBHBIX 3aa4 10 TeMe «BajkHelIre HeMeTalTbl U UX COSAMHEHUS.

MeTtaniabl M UX COeTMHEHUS

OOm1ast XapaKTEpPUCTHKA XUMHUECKUX DJIEMEHTOB — METAJNIOB HA OCHOBAHUY WX TIOJIOKEHUS B
[Tepuonnueckoit cucreme xumuieckux 35emMeHToB . 1. MenneneeBa u crpoenns atroMoB. CTpoeHue
METaJUIOB.  Meramauueckass  CBA3b M METaUIMYecKas  KpUCTaJUIMYecKas  peéTka.
DNEeKTPOXUMHUYECKUH psiji HANpsKeHUH MeTasioB. @U3nyecKkue 1 XMMUYECKHUEe CBOMCTBA METAJUIOB.

OO6mue crocoObl mosyueHuss MetaioB. lloHATHE O KOPpPO3MHM METAJUIOB, OCHOBHBIE CIOCOOBI
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3aIUTHI KX 0T KOoppo3uu. CruiaBbl (CTallb, YyTYH, TIOPATIOMUHUN, OpOH3a) M UX IPUMEHEHHE B OBITY
Y IPOMBIIIUIEHHOCTH.

[[{esouHbIE MeTAIUIBL: MOJIOkKEHUE B [leprnoanueckor cucteMe XuMUYecKux anemenTos /1. M.
MeneneeBa, CTpOCHHE UX aTOMOB, HAX0XACHUE B Ipupoae. Pusndeckue U XMMUYECKUE CBOMCTBA
(Ha mpumepe Hatpus U Kanusi). OKCHIIbI U THAPOKCHU/IBI HAaTpusl U Kaius. [IpuMeHeHne menouHbix
METaJUIOB U UX COECIMHEHUM.

[Iler0uHO3EeMENbHBIE METAJIIIBI MAarHUM M KaJIbLMNA: 10JI0KeHUe B [lepuoaudeckoil cucreme
xuMuueckux anemeHtoB [[. M. MeHneneeBa, CTpOCHME HMX aTOMOB, HAXOXJICHHE B IPHUPOJE.
duznyeckue u XUMHYECKHE CBOWCTBA MarHus U Kalblius. Baxknelme coequHeHus KaabIus (OKCHI,
TUAPOKCHL, colin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxxeHnue B llepuommueckod cucreme xuMuuyeckux sieMmeHtos [l M.
MeneneeBa, CTpoeHUE aTOMa, HaxOXAcHUE B npupone. Pusmyeckne M XMMHYECKUE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA U TUIPOKCUIA ATFOMUHHUS.

Kenezo: nonoxenue B [lepuonnueckoii cucreme xumuueckux aemeHToB /. 1. Menneneesa,
CTpOEHHE aTOMa, HaxoXAeHue B rnpupoze. Gusnueckue U XuMUYECKUEe CBOMCTBA xkene3a. OKCuabl,
ruapokcuabl ¥ conu xenesa (I11) u xenesa (I11), ux cocras, cBoiicTBa U NoOJyuEHUE.

Xumuueckuii 3xcnepumenm:

O3HaKOMIIEHHE ¢ 00pa3llaMy METaJJIOB M CIUIABOB, UX (DU3MUECKUMU CBOMCTBAMHU, U3yUEHUE
pe3yIbTAaTOB KOPPO3UHM METAJIOB (BO3MOKHO HCITOJIb30BAaHUE BHJIEOMATEPHAIOB), 0COOEHHOCTEN
B3aMMO/JICHCTBUS OKCUAA KAIbIIMS U HATPUs C BOJI0H (BO3MOYKHO HCIOIb30BaHUE BUIEOMATEPHUATIOB),
UCCIIe/IOBAaHHE CBOWCTB JKECTKOW BOJBI, Mpoliecca TOPeHMs Keje3a B KHCIopoJe (BO3MOXKHO
WCIOJIb30BaHNE BUEOMATEPHAIOB), MPHU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMi Ha HOHBI:
MarHusi, KajabIus, aATFOMUHUS, IMHKA, Xkene3a (11) u sxenesa (I11), mequ (II), Habmronenne u onvucanue
MIPOLIECCOB OKpAIllMBAaHUA IUIAMEHW MOHAMU HaTpus, KaJlusd U KaJlbliKs (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HUCCIeIOBaHUE aM(pOTEPHBIX CBOWMCTB THAPOKCHAA ATIOMUHHUS U THAPOKCUAA
LIMHKA, pelIeHUE YKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeilre MeTasibl U UX COSTUHEHUS.

XuMHus M OKpyKamoLmas cpeaa

BemectBa 1 marepuanbl B IOBCEAHEBHOM >KM3HM 4YeJIOBEKAa. be3omacHoe HCIoNb30BaHUE
BEIIECTB U XUMUYECKHX peakiuii B ObITy. [lepBasi moMoIIs MPU XUMUYECKHUX 05KOTaX U OTPABICHUSX.

XUMHYECKOe 3arps3HEHUE OKpYXalolleld cpenbl (MpeaenbHas AOMYyCTUMas KOHLEHTpalus
Benlects, nanee — [1JIK). Ponb xumMuu B pemieHnu 3K0J0rHYecKuX MpooieM.

Xumuueckuii IKcnepumenm:
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n3ydeHne o0pasIoB MaTepruaIoB (CTEKIIO, CIIaBbl METAJIJIOB, TIOJMMEPHBIC MaTEPHUAIIb).

Mesrcnpeomemnvle cea3u

Peanu3zanus MexnpeIMEeTHBIX CBA3EH pU U3Y4EHUH XUMHUH B 9 Kilacce OCYILECTBISIETCS YePE3
HUCITIOJIB30BAaHUE KakK 06H_[I/IX CCTCCTBCHHO-HAYYHBIX HOH?ITI/II>'I, Tak " HOHHTI/II;'I, ABJIAOITNUXCA
CHCTEMHBIMU JUTSI OTJICJIBHBIX MPEJIMETOB €CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmIre ecTeCTBEHHO-HAYYHbBIC TIOHSATHUS: HAYYHBIH (aKkT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIN3,
CUHTE3, Kiaccu(uKamus, TMEePHOJUIHOCTh, HAONIONCHUE, OSKCICPUMEHT, MOJACIUPOBaHNE,
U3MEpEHUe, MOJIEIb, SIBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOIOTHS, MATCPHAIIBL.

®dusnka: Marepus, aroM, OJJIGKTPOH, NPOTOH, HEWUTPOH, WOH, HYKJIHJ, W30TOIIbI,
PalMOaKTUBHOCTb, MOJIEKYJIA, SJICKTPUICCKUI 3apsi1, IPOBOJIHUKHU, IOTYIIPOBOTHUKH, JTUIICKTPUKH,
(GOTOdNIEMEHT, BEIIECTBO, TeNo, OOBEM, arperaTHOe COCTOSHHE BEIIeCTBAa, TIa3, pacTBOP,
PaCTBOPUMOCTD, KpUCTAJIIINYCCKAA peméTKa, CIIJIaBBI, (bH3I/I‘-IeCKI/I€ BCJIMYHHBI, CAMHUIBI U3SMCPCHU,
KOCMHUYECKOe IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COTTHIIE.

buonorusi: dortocunres, npixanue, OHocepa, IKOCUCTEMa, MHUHEpPAIbHbBIC YI0OpEHHUS,
MHKPOIJICMECHTBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpPAIBI, TOPHBIE TIOPOJIBI, MTOJIC3HBIE UCKOTIACMEIE,

TOIJINBO, BOAHBIC PECYPCHI.

TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Tema/paznen Komnue | Bugsl JEeATEIbHOCTH | JlesTenbHOCTh YUUTENS C
n/m CTBO o0ydJaronmxcs Y4ETOM paboueit
aKageMu MIPOrpaMMbl BOCIIMTAHUS
YECKHX
YacoB,
OTBOJIU
MBIX Ha
OCBOECHHU
€ TEMBI
Pasznea 1. IllepBoHayanbHble XUMHYECKHE OHATHUSA
XuMusa — BakHas PackpeiBarot cmbIca LleHHOCTHOE OTHOIIICHHE
OCHOBHBIX XUMHYECKUX K OTEUYECTBEHHOMY
0011aCcThb 2
1.1 5 MIOHSTHI KyJbTYpPHOMY,
€CTECTBO3HAHUS U HCIIONB3YIOT HCTOPUYECKOMY 51
o HAay4yHOMY  HAaCIIEJIHIO,
MPaKTUYECKOU XUMHUYECKYIO CHUMBOJIUKY
IMOHHUMaHHe 3HAYCHUS
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OKCHaax

noarpynna (A-rpymnma)»
U «o0oYHas MOATPYIITa
(b-rpymma)»,
OoJbIIne

Majiple U
TIePUOIBI,

eI TEITLHOCTH JUTSL COCTaBJICHUS GOPMYJT | XUMUYECKONM HayKd B
. | JKU3HH COBPEMEHHOTO
YyeJIoBeKa BEILIECTB W ypaBHEHHI
o011ecTBa, CIIOCOOHOCTH
XUMHUYECKUX PEAKIUH; BIIAJETh  JOCTOBEPHOM
nHpopMaImen 0
OrnpenensioT (op
MepeaoBBIX
BaJICHTHOCTHL aTOMOB
JIOCTYIKEHMX u
3JIEMEHTOB B OMHAPHBIX .
OTKPBITUSX MHPOBOH H
COEIMHEHUIX, CTENECHD o
OTEYECTBEHHOHN XUMUH.
OKHCJIEHHS DJIEMEHTOB B
[IpencraBnenue 0
OMHAPHBIX COCTUHCHMUSIX,
COLIMAIBHBIX HOpPMax H
MPUHAJIC)KHOCTh
npaBujIax
BEILIECTB K
.. MEKIIMYHOCTHBIX
onpeneaéHHOMY KI1accy N
. OTHOIIEHUH B
COEIUHEHNH I10
KOJIJIEKTUBE,
dbopMmynaM, BUA .
XUMHAYECKOH CBSI3U KOMMYHHKATHBHOU
Bemectsa u KOMIIETEHTHOCTH B
(KOBANCHTHAs 1 HOHHAS) 0OIIIECTBEHHO MOJIE3HON
1.2 XUMHYECKHE 15 B HEOPraHMYECKHX yrieHo )
COEIUHEHUIX .
pcaknunmn ' HCCIICIOBATEIIHLCKOM,
TBOPUYECKON W JpYyrux
BUIAX JeITEIILHOCTH,
TOTOBHOCTH K
Pa3HOOOpa3HOM
COBMECTHOH
JIeSITETLHOCTH pu
BBITIOJIHCHUH ~ YUEOHBIX,
MMO3HABaTEeNbLHBIX 3a7ad,
BBINTOJIHEHU U
XHUMHYECKHUX
IKCIIEPUMEHTOB,
CO3JIaHUH y4eOHBIX
MIPOEKTOB.
Wroro mo pazneny 20
Pasjen 2. BaxkHeiimme npeacTaBuTe/ i HEOPraHMYEeCKUX BelIECTB
OITACBHIBAIOT u | MupoBo33peHueckue
XapaKTEPU3YIOT MMpEaACTAaBJICHUA O
TabIIaHYT0 opmy | BEWECTBE M XHMHYECKOH
. €aKIUHN
[Tepuonnueckon PeaKHHH,
Boznyx. Kucnopon. COOTBETCTBYIOIIINE
- o ; A CHCTEMBI XUMHYECKHX | . o DPEMEHHOMY YPOBHIO
. OHSATHE O .
DIEMEHTOB:  PA3NMYATh | haspyrTys HAYKA 1
MOHSATHS «TIJIaBHAS

COCTaBJISIONINE OCHOBY
U1 TOHUMaHUS
CYIIHOCTH Hay4YHOUN
KapTUHBI MUDA,
npeicTaBiIeHUs 00
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COOTHOCHTE
0003HAYCHUs, KOTOPHIC
HMEIOTCI B Talumie
«IIepuoanyeckas
cHcTeMa XAMUYCCKHX
3JIEMEHTOB . n.
Meunneneesay C
YHCJIOBEIMHU
XapaKTEePUCTUKAMHU
CTPOCHUS aTOMOB

XUMHAYECKHX 3JEMEHTOB
(coctaB u 3apsn sapa,
oO11ee YuCio AIEKTPOHOB
U pacrpeneieHue ux Mo
ANEKTPOHHBIM CIIOSIM);
KJIACCU(PUIUPYIOT
XUMHYECKHE 3JIEMEHTHI,
HEOpraHUYEeCKue
BEILIECTBA, XUMHYECKHE
peakuuu (10 4YHCIy U
COCTaBYy YYaCTBYIOIIUX B
peaKkuu  BEMIECTB, IO

TEIIOBOMY P DEKTY);.

55 Bonopoa.Ilonsitue g [Iporno3upyrot cBoiicTBa
0 KHCIIOTAX H COTSIX BEIIECTB B 3aBUCHMOCTH
OT UX KayeCTBEHHOIO
Bona. PacTBopL. cocTaBa, BO3MOXKHOCTH
MPOTEKAHUS XUMHUYECKUX
2.3 ITonsatue 00 5 .
MpeBpaIIeHHI B
OCHOBaHUSX Pa3IMYHBIX YCIOBHUSIX;
Brruncisior
OTHOCHUTEJIbHYIO
MOJIEKYJIIPHYIO u
OCHOBHBIE KJIACCHI MOJISIPHYIO MAaccChl
2.4 HEOPTaHUYECKUX 11 BEIICCTS, MaccoByto
JIOJIIO XUMHYECKOTO
COeTMHEHH I

anemMeHTa 1o  opmyie
COCIMHEHMUS,
JI0JTIO

pacTBope,

MacCOBYIO
BEIIIeCTBA B
MIPOBOJISAT

OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHS IPUPOLEL,
B3aMMOCBSA3SX YEJIOBEKa
C IPUPOJHOU CPElIoH, O
POJIU XMMHUU B TO3HAHUU
3THUX 3aKOHOMEPHOCTEM;

II03HABATCIIbLHEIC
MOTHBBI, HAIPABJICHHBIC
Ha MOJIy4YeHUE HOBBIX
3HAHWH 110 XMMMHU,
HEOOXOAUMBIC ISt
0OBSICHEHHS
Ha0JI01aeMBIX
MPOIIECCOB M SIBJIICHUH,
IM03HABATEILHOM,
WH(POPMAITMOHHOHN 1
YUTATEIbCKOMN
KYJIbTYpPbI, B TOM YHCIIE
HaBBIKOB
CaMOCTOSITCJILHOU
paboThI ¢ yueOHBIMU
TEKCTaMH, CIIPAaBOYHOMN
JUTEpaTypou,
JOCTYITHBIMHU
TEXHUYCCKUMU
cpelncTBamMu
MH(OPMALIMOHHBIX
TEXHOJIOTHH.

Oco3HaHMe  1IEHHOCTH
KHM3HH, OTBETCTBEHHOTO
OTHOIICHHUA K CBOCMY
3/I0pPOBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 *KU3HHU,
OCO3HaHUE IOCIEACTBUM
U HCHOPHUATUC BPCIAHBIX
MIPUBBIYEK

(ynorpebnenus
QJIKOTOJISl, HapPKOTHKOB,
KypeHus),
HEOOXOIMMOCTHU
coOIroIeHNs TIpaBUI
0e301MmacHOCTH pH
oOparieHuu C
XUMUYECKUMHU

BEIIECTBAMH B OBITY U
peanbHON KU3HU.
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pacd€Tel MO YPaBHEHHIO
XUMHYECKON peaKIlvy;
CIIETYIOT MpaBUJiaM
MOJIb30BaHUS
XMMHYECKON TMOCYyA0U U
1a00paTOPHBIM
o0opynoBaHuEM, a TaKKe
IpaBWwiaM OOpalEHUs C

BEIIECTBAMHU B
COOTBETCTBUU C
WHCTPYKIUSIMHU o
BBITIOJTHEHUTO
1a00paTOPHBIX

XUMHNYCCKHUX OIIBITOB.

HNutepec K
MIPAKTUYECKOMY
U3YYCHHIO TIpodeccuii u
TpyJa pa3Iu4yHOro poja,
YBaXCHHE K TpyAy U
pe3ynpTaTaM  TpPYAOBOM
NEeSTeIbHOCTH, B TOM
quclie Ha OCHOBE
IPUMCHCHHUS
MpEeIMETHBIX 3HAHUHM 110
XUMMUH, OCO3HAHHBIM
BBIOOP MHAMBUAYAIbHOMN
TPaeKTOPUHU
MIPOJOTIKECHHS
oOpazoBaHusl C y4ETOM
JUYHOCTHBIX HHTEPECOB
M CITOCOOHOCTH K XMMUH,

00ILIIECTBEHHBIX
WHTEPECOB u
moTpeOHOCTEH,
YCTIEITHOM
npodeccnoHanbHOMI
JESTEILHOCTH u
pa3BUTHA HEOOXOIUMBIX
YMEHUH, TOTOBHOCTB
a/1IalITHPOBATHCA B
npo¢eCCHOHAIIBHON
cpene

Hroro no pazneny

30

Paznen 3. Ilepuoamueckmii 3akoH u Ilepuoamueckas
3jaeMeHTOB /I. U. MenneneeBa. CTpoeHue aroMoB. XuMHYeCKas
BOCCTAHOBHMTE/bHBIC PEAKIMHU

CHCTEMa XHMHYECKHX
cBA3b. OKHCINTEIBHO-

3.1

[Tepuoanueckuit
3aKOH U
[Iepnonnueckas
cucremMa
XUMHUYECKUX
anemeHToB /I. .
Mennene-eBa.

Ctpoenne aToma

3.2

XUMHYECKAA CBI3b.

OKHUCIIUTENBHO-

PackpsiBaroT CMBICII
IIepnonnueckoro 3akoHa
. . Menneneena.

XapakTepu3yloT —oouue

XUMHUYECKUE CBOWCTBA
BEIIECTB pa3IUYHBIX
KJIACCOB.

OKOIOTHYECKHU
1eaecooopasHoe
OTHOIUEHUE K TPUPOIE
KaK UCTOYHHUKY KM3HU Ha

3emie, OCHOBE eé
CYIIECTBOBAHHSI,

MOHVMMaHUE  I[CHHOCTH
3JI0pOBOTO "
0e30macHOTO oOpaza
JKU3HU, OTBETCTBEHHOE
OTHOIIICHUE K
COOCTBEHHOMY

buznueckomy u
MICUXHYECKOMY

3JI0POBBIO,  OCO3HaHHUE
IIEHHOCTH  COOIIO/ICHUS
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BOCCTaAaHOBHUTCIIbHBIC

peakiuu

MpaBuiI 0e30MmacHOTO
MOBEJICHUS TP padboTe C
BCIISCTBAMH, a TaKXKe B
CUTYaIHsIX,
YIPOXKAIOUIUX 310POBBIO
W SKU3HH JIIOJICH;

Hroro no pazaeny 15
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO
YACOB I1O0 68
I[MTPOI'PAMME
9 knacc
Tema/paznen Koynmye | Bumbl NesTeNbHOCTH | [lesITeIbHOCTh YUUTEIS C
/11 CTBO o0y4Jaronmxcs Y4ETOM paboueit
aKazeMu POTrpaMMbl BOCITUTAHUS
YECKHUX
YacoB,
OTBOJU
MBIX Ha
OCBOCHH
€ TEMBI

Pasznea 1. IllepBoHayaibHble XUMHYECKHE OHATHUSA

XUMUS — BaKHas
0011aCcTh

€CTECTBO3HAHUA U
1.1
MPaKTUYECKOU

JACATCIIBHOCTH

YCJIO0BCKa

BemecTtBa n
1.2 XUMUYECKUE

peakiuu

15

PackpeiBarot cMbIc
OCHOBHBIX XUMHYECKUX
MOHSITHH

HCIIOJIb3YIOT

XUMHYCCKYIO CHUMBOJIUKY
JUTSL cCOCTaBJIeHUS (OPMYJT
BEIIECTB U ypaBHEHUI
XUMHUYECKUX PEAKIUM;

OnpenensaioT
BaJICHTHOCTh aTOMOB
9JIEMEHTOB B OMHAPHBIX
COETUHEHUSIX, CTETICHb
OKHCJIEHNUS JIEMEHTOB B
OMHAPHBIX COEIMHEHMUSIX,
IIPUHA/IJIEKHOCTD
BEIIECTB K
ONpeEIEHHOMY KJIacCy
COEIMHEHHH 110
¢bopmynam, BUI
XUMHYECKOMN CBSI3H

LleHHOCTHOE OTHOIIIEHUE
K OT€UECTBEHHOMY
KyJbTYpPHOMY,
HCTOPUYECKOMY u
HAy4yHOMY  HACJIEJIHIO,
MMOHUMaHUe  3HAYCHUS
XMMHUYECKOH HayKu B
KU3HH  COBPEMEHHOTO
o0I111ecTBa, CIIOCOOHOCTH
BJIAJICTH JIOCTOBEPHOM
uHpopmanuen 0
MepPeI0BBIX
JIOCTUKEHUSIX u
OTKPBITHAX MHPOBOM H
OTEYECTBEHHON XMMUU.
[IpencraBnenue 0
COLIMAIBHBIX HOpPMax H
npaBujIax
MEKITHYHOCTHBIX
OTHOIIICHUH B
KOJIJIEKTUBE,
KOMMYHHUKaTUBHON
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(xoBaneHTHAsl U MOHHAs)
B HEOPTaHUYECKUX
COC/IMHECHUSIX,

KOMITETEHTHOCTH B
OOIIECTBEHHO IOJIE3HOIA,
yaeOHo-
HCCIIeIOBATENbCKOMH,
TBOPUYECKOM W JIpYyrux
BUJAX JESITEIIbHOCTH,
TOTOBHOCTHU K
Pa3ZHOOOpa3HOM
COBMECTHOM
NesITeIbHOCTH npu

BBITTOJIHCHUHN y‘-I€6HBIX,
IIO3HABAaTCJIBHBIX 3a/a4,

2.1

Bosnyx. Kucnopon.
ITonsartue 06

OKCHnaax

noarpynna (A-rpymnma)»
U «o00YHas MOATPYIIa

(b-rpynma)», wmanele u
OoJbIIKE MEePUO/IBI,
COOTHOCHTD
0003HaYeHMsI, KOTOpHIE
UMeITCsT B Tabmiuie
«Ilepuonnyeckas
cucreMa XUMHAYECKHX
3JIEMEHTOB . .
Meunneneesay C
YHCIIOBBIMA
XapaKTepUCTHKAMHU
CTPOEHUS aTOMOB

XUMHYECKHX DIEMEHTOB
(coctaB u 3apsg  sAmpa,
o0111ee YMCI0 IEKTPOHOB

BBIIIOJIHEHU U
XUMHYECKHUX
AKCIIEPUMEHTOB,
CO3JTaHUH Yy4eOHBIX
MIPOCKTOB.
Hroro no paznery 20
Pasjen 2. Baxkneiimme npeacTaBuTe/ M HEOPraHNYECKUX BellIeCTB
OITMCHIBAIOT u | MupoBo33peHueckue
XapaKTEPU3YIOT MMpeaACTaBJICHUA O
TabIuaHyI0 bopmy | BEWECTBE M XHMHYECKOH
Ilepuonuueckou PCAKLIHH,
COOTBETCTBYIOIIIHE
CHCTEMBI XUMHYECKHX | . o DEMEHHOMY YPOBHIO
DNIEMEHTOB:  PA3NMYATh | paspyTHS HAYKU M
MHOHSTHUSI «TJ1aBHasg

COCTABIJISIOLINE OCHOBY
11 TOHUMAaHHUS
CYIIHOCTH Hay4YHOHN
KapTUHBI MUDA,
IpesiCTaBIeHUs 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pasBUTHSI IPUPOIHI,
B3aMMOCBSI35IX 4EJIOBEKA
C IIPUPOAHOU CPENOH, O
PO XMUMHHU B ITO3HAHUN
3THX 3aKOHOMEPHOCTEM;

IMO3HABATENIbHEIE
MOTHBBI, HAIPABJICHHbIE
Ha MOJTyYeHUE HOBBIX
3HAHUH 110 XMMHHU,
HEeO0OXOIUMBIE IS
00BSICHEHHS
Ha0JIFOJaeMBIX
MPOLIECCOB U SIBJICHUI,
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U pacmpesieieHue ux Io
AIIEKTPOHHBIM CJIOSIM);
KJIacCU(UIUPYIOT
XUMHAYECKHE DIIEMEHTHI,
HEOpPTraHNYeCKue
BEIIECTBA, XHMHUYECKHE
peakuuu (10 4YHCIYy W
COCTaBYy y4acTBYIOIIUX B
peaKkuuu  BEIIECTB, IO

TeII0BOMY D (DeKTy);.

2.2

Bonopon.Ilonsarue

O KHCJIOTax M COJIAX

2.3

Bopa. PacTBopsl.
[Tousitue 06

OCHOBAHUAX

IIporno3upytor cBoiicTBa
BELIECTB B 3aBUCUMOCTH
OT HUX KayeCTBEHHOIO
COCTaBa, BO3MOXHOCTHU
MIPOTEKAHNS XUMHUYECKUX
IIpEBpALLCHUI B

Pa3IMYHBIX YCIIOBUAX,

2.4

OCHOBHBIC KIIACCHI
HEOPTaHNYCCKUX

COE€IUHEHUN

11

Brruncisror
OTHOCUTEIIBHYIO
MOJIEKYJIAPHYIO 51
MOJISIPHYIO
BEILIECTB, MacCCOBYIO
JLOJTIO XUMHYECKOTO
jieMeHTa 1o  ¢opmyIe
COCAUHEHMS, MAaCCOBYIO
JLOJTIO BEIIIECTBA B
pactBope,
pacuy€Tbl IO YpPaBHEHHUIO

MacCChI

MPOBOJAT

XMMHYECKOHN PEaKInu;

CIIEAYIOT npaBUiIaM
MOJTb30BAHHS
XMMHUYECKON TOCYIOW |
1ab0paTOpHBIM
000pyZIOBaHUEM, a TAKKE
MpaBwiaM OOpaleHus ¢

BEIIECTBAMHU B
COOTBETCTBUU c
UHCTPYKIUAMU o
BBITTOJTHEHUIO
1a00paTOPHBIX

XUMHNYECKHUX OIIBITOB.

IMO3HABATEILHOM,
WH(pOPMAITMOHHOHN 1
YUTATEIbCKOU
KYJIbTYpbI, B TOM YHCJIE
HaBBIKOB
CaMOCTOSATEIILHON
paboThI ¢ yueOHBIMU
TEKCTaMH, CIIPaBOYHOM
JIUTEPaTypou,
JOCTYITHBIMHU
TEXHUYECKUMH
cpelncTBaMu
MH(POPMAIIMOHHBIX
TEXHOJIOTH.

Oco3HaHue  LIEHHOCTH
KHU3HH, OTBETCTBEHHOTO
OTHOLIEHUS K CBOEMY
3/I0pPOBBIO, YCTAHOBKH Ha
3JI0pOBbIIl 00pa3 >KU3HHU,
OCO3HAHME IOCIEICTBUIM
U HENpUSITHE BPEIHBIX
IPUBBIYEK
(ynotpebnenus
aJIKOTroJIs, HApKOTHUKOB,
KypeHus),
HE00X0IUMOCTH
co0I0iCHUS MIPaBUII
0e30MmacHOCTH pH
oOparnieHuu c
XUMHUYECKUMU
BElIeCTBAaMH B OBITY U
pEATBHOMN KU3HMU.
NHuTepec K
PAKTUYECKOMY
U3Y4YeHHIO Tpodeccuil u
TpyZAa pazIMYHOro poja,
YBOKEHHE K Tpydy U

pe3ynbTataM  TPYI0BOM
NesITeTbHOCTA, B TOM
yucIie Ha OCHOBE
MIPUMEHEHUS
MPEeAMETHBIX 3HAHUU MO
XUMHH, OCO3HAHHBIM
BBIOOP WHAMBHUAYAIbHOMN
TPaeKTOPUU
MPOJIOTIKECHUS

oOpa3oBaHusl C Yy4€TOM
JMYHOCTHBIX HHTEPECOB
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U CLIOCOOHOCTH K XMMHUHU,
00IIIECTBEHHBIX
WHTEPECOB u
moTpeOHOCTEH,
YCIIECIIHOM
podeccHoHaATBbHOM
JeSITeTbHOCTH u
pa3BHUTHS HEOOXOIUMBIX
YMEHUM, TOTOBHOCTH
aJIalITHPOBATHCS B
poQeCCHOHAIBHON
cpene

Hroro no pazaeny 30

Paznen 3. Ilepuoamueckmii 3axkon u Ilepmoamyeckasi cucreMa XHMHYECKHX
ajemenToB /I. U. MenaeneeBa. Ctpoenne atoMoB. XUMH4YeCKasA CBSA3b. OKUCINTEIbHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUHA

I[TPOTPAMME

[Tepuoanueckuit PackpeiBaror CMBICIT | DKOJIOTHYECKH
SAKOH I [Tepuoandeckoro 3akoHa | IeaecooOpa3zHoOe
. . Menneneena. OTHOILICHUE K IIPUPOJIe
[Tepuoanueckas KaK UCTOYHHUKY KM3HU Ha
CcHCTeMa XapakTepuszyoT —oOIIue 3emie, OCHOBC e
3.1 7 XHMHYSCKHE  CBOMcTBa | CYHICCTBOBAHMS,
XUMHUYCCKUX BEILIECTB pa3iIu4HbIX IIOHUMAaHHUC HCHHOCTH
anemenToB 1. U. KJ1accos. 310pOBOTO "
06e30macHOTO oOpaza
Menene-eBa. KU3HH, OTBETCTBEHHOE
Crtpoenue atoma OTHOILCHHE K
COOCTBEHHOMY
¢buznyeckomy u
MICUXUYECKOMY
XuUMHUYEcKas CBA3b. 3I0POBBIO,  OCO3HAHHUE
OKHCIHTEIEHO- IIEHHOCTU  COOIIOICHUS
3.2 8 IPaBUII 0e301acHoro
BOCCTAHOBUTEIBHBIE MOBE/ICHUS TIpU padoTe C
BEIIIECTBAMH, a TAKXKE B
peakimn
CUTYaIHSIX,
YTPOXKAIOUIUX 3I0POBBIO
U KM3HHU JIIOJICH;
Hroro no paszneny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB IIO 68
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