


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHUM Ha YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHus
COCTaBJi€Ha Ha OCHOBE TpeOOBaHMA K pe3yjabTaraM OCBOEHUS OCHOBHOMA
00pa3oBaTeNpHOM MPOrpaMMbl OCHOBHOTO 00LIEr0 0OPa30BaHUs, MPEACTABICHHBIX
B ®OI'OC OOO, a Takxke Ha OCHOBE (enepaibHO paboueil nporpaMmmsl
BOCIIUTAHUS U C YUETOM KOHIEMIMU NMPENOAABaHUs YUYEOHOTO MpeaMeTa « X UMUs
B 00pa30oBaTe/ibHbIX Opranu3anusax Poccuiickoit denepanuu.

[Iporpamma Mo XWMHM AA€T TPEACTABICHUE O MENX, OOIICH CTpaTreruu
OoOyuYeHUsl, BOCIHTAHWUS W Pa3BUTHI OOYYAIOIIMXCS CPEACTBAMH Y4YEOHOTO
npeaIMeTa,  YCTAaHABIMBACT  O0S3aTEIBHOE  MPEAMETHOE COZIEPKAHUE,
NPEAYCMATPUBAET PACIPEACIICHHE €ro N0 KiaccaM W CTPYKTYPUPOBAHME I10
pazaenam M TeMaM MpPOrpamMMbl MO XWMUM, OMNPEAENSICT KOJUYECTBCHHBIE W
KQUECTBECHHBIE XapAKTEPUCTUKU COAEPKaHUs, PEKOMEHYEMYIO
MOCJICIOBATENBHOCTh  M3YUYEHUST XHUMHM C  YYETOM  MEXNPEAMETHBIX U
BHYTPUOIPEAMETHBIX ~ CBA3€H, JIOTMKM Y4eOHOTO  MOPOLECCA, BO3PACTHBIX
0COOEHHOCTEH  O0yYaromuxcsi, ONPeAeaseT BO3MOXHOCTH MpEeaMeTa IS
peanuzanu TpeOOBaHWM K pe3ysibTaraM OCBOCHMS OCHOBHOM 00pa3oBaTesbHOM
IPOrpaMMbl HA YPOBHE OCHOBHOTO 00HIEr0 0Opa3oBaHMs, a TakKe TpeOOBaHUH K
pe3yabpTaTaM 0Oy4YEHUs XUMUHM Ha YPOBHE LeJICH U3YYEHHs TPEAMETA U1 OCHOBHBIX
BUJIOB YUYeOHO-TIO3HABATEIILHOM JACITENRHOCTH OOYYaromerocss Mo OCBOCHHIO
y4eOHOr0 COACPKaAHUSI.

3HaHWE XWMHH CIY>KUT OCHOBOM It (OPMUPOBAHWS MHUPOBO33PCHUS
00y4aroLEerocs, €ro MpeACTABICHUNA O MATEPHAIbHOM €IMHCTBE MUPA, BAKHYIO
POk UrparoT (POpPMHUpPYEMBIE XMMHEH MPEACTABICHUS O B3aMMONPEBPALICHHSIX
SHEPruM W 00 HBOJIIOLMKA BEMIECTB B MPUPOAC, O MyTAX PEIICHUS TIOOATBHBIX
npo0JeM YCTOWYMBOIO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPrETHUCCKOM,
NUIIECBOH M 3KOJOTUYECKON OE30MACHOCTH, TPOOIJIEM 3IPAaBOOXPAHEHUSI.

H3yueHne XumMuu:

CHOCOOCTBYET — peanu3aluy  BO3MOXKHOCTEH  JJii  CAMOPA3BUTHS U
(OpMHUPOBaHUS KYJILTYPhI INYHOCTH, €€ 00IICH U (PYyHKIIMOHATLHON rpaMOTHOCTH,

BHOCHUT BKJIaJ B (POPMHPOBAHHME MBILIICHHUS W TBOPYECKUX CIIOCOOHOCTEM
0o0yvarommxcs, HaBBIKOB WX CaMOCTOSTENbHOM  y4eOHOH  AEATENBHOCTH,
AKCIEPUMEHTAJIbHBIX W MCCIICIOBATEIBCKUX YMEHHMH, HEOOXOJMMBIX Kak B
NOBCEIHEBHOM JKU3HHU, TaK U B MPOYECCUOHATBHON ACITETBbHOCTH,

3HAKOMHUT CO CHCHM(PHUKOH HAYYHOTO MBILIICHHS, 3aKJIaJbIBACT OCHOBBI
LEJIOCTHOTO B3IIsAAa HA €IMHCTBO MPUPOABI U YETOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHONW IPAMOTHOCTH O0YYarOLINXCS,



COoCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHONICHWS K €CTECTBEHHO-
-HAY4YHBIM 3HAHHAM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOIl BKJIAJ B DKOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JIaHHBIE HaMpaBjcHHUS B OOYYEHUM XMMHUW OOECHEUYMBAIOTCH CHEHA(PHUKON
COJEP)KAaHUSl  y4eOHOrOo  MPEeAMETa, KOTOPBIA  SBISETCS  TMEAArOTUYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKW XMMUM HA OMPEACTEHHOM dTane €&
Pa3BUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOIO 0O0ILIEro 00pa3oBaHUsl OPUECHTHPOBAH HA
OCBOEHME OOYYAIOIUMUCS CUCTEMBI MEPBOHAYAIBHBIX MOHSATUH XWUMHH, OCHOB
HEOPraHWYEeCKOH XWUMUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX TOHATHI
OPraHAYECKO XNUMUHU.

CTpykTypa coaepKaHHsl MPOrpaMMbl IO XMMUHU C(OPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAXO0AA K €€ M3yueHUr0. COAECP)KAHME CKIIAJbIBACTCA M3 CUCTEMBI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATHI O XUMUYECKON
peakuu. OO€ 3TH CHUCTEMBI CTPYKTYPHO OPraHuW30BaHbl MO MPUHLIMITY
[TOCJIEAOBATEBHOTO Pa3BUTUS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEIACTABICHUMN
Pa3HOro YpOBHS:

— @TOMHO--MOJIEKYJIAPHOrO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— I lepuomnueckoro 3akoHa /[. 1. Meneneesa kak OCHOBHOTO 3aKOHA XUMUH,

— YUYEHUS O CTPOCHUM aTOMA U XUMUYECKOH CBS3H;

— MOpeactaBleHUid 00 BIIEKTPOJUTHYECKOW AMCCOLMAIMM BEUIECTB B
pacTBopax.

TeopeTHYeCKkre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIOUPHYECKH
NOJTYYEHHBIX W OCMBICTIEHHBIX (PAKTOB, PA3BUBAKOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JAPYTrOMY, BBIIOJHAS (YyHKIMKM OOBSICHEHHS W TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOYKHOCTEH MPAKTHYECKOIO0 MPUMEHEHUS U IMOJTYYECHUS
MU3Y4YaEMBIX BEILECTB.

OcBOcHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABIIAIOIIECH HAYYHON KapPTUHBI MAPA B JIOTHKE
€€ CUCTEMHOW MNPUPOABI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJAM TO3HAHUS B Hayke. M3yyeHWe XUMUH TNPOUCXOAUT C MPUBICYCHUEM
3HAHWIA M3 paHee M3YUYCHHBIX YYEOHBIX MPeAMETOB. «OKpPY>KaOIUH MUPY,
«buonorus. 5—7 knaccel» U «Du3uKa. 7 Kiracey.

[Ipy W3ydYeHMH XUMUM OPOUCXOIUT (OPMHUPOBAHME 3HAHWI OCHOB
XUMHYECKOH HAyKW Kak OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECCKOM
NEATENIbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBL.
3amaya y4yeOHOrO MpeAMETa COCTOMT B (POPMUPOBAHWMH CUCTEMBI XUMHYECKHX
3HAHUH — BaXHEHIINX (PAKTOB, MOHSITHIA, 3aKOHOB U TEOPETUUYECKHUX MOJIOKCHUMN,
JOCTYMHBIX OOOOMIEHNI MWPOBO33PEHUYECKOTO XapakTepa, SA3bIKAa HAyKH, B






COAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yaibHBIC XUMHYECKHE MOHATHSA

[Ipeamer xumuu. Posib XUMUU B SKU3HU YEIOBEKA. XUMHUS B CUCTEME HayK.
Tena w BemiecTBa. MOU3NYECKME CBOWMCTBA BELIECTB. ArPEraTHOE COCTOSIHUE
BenlecTB. [IoHsATHE O MeTOAaX MO3HAHHMS B XMMHUHU. UKMCThIE BEIIECTBA U CMECH.
CrocoObl pa3acicHUst CMECEH.

ATOMBI M MOJIEKYJIBl. XHUMWYECKUE BIEMEHTbl. CHMBOJBI XWMWUYECKUX
3eMeHTOB. [IpOCThIE M CHOKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (¢Gopmysia. BaleHTHOCTH aTOMOB XMUMHYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BewlecTB. (OTHOCUTENbHAS AaTOMHAs —Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca. MaccoBast 10Ji1 XMMHYECKOTO DJIEMEHTA B
COCIMHECHHH.

KonnyectBo BewectBa. Mosie. MosisipHas Macca. B3auMOCBsA3b KOJIMYECTBA,
MAacchl M 4YHClIa CTPYKTYPHBIX €OUHMI] BewecTBa. Pacuérel mo Qopmynam
XUMHYECKHAX COCAMHECHHNA.

OU3NYECKUE U XUMHUYECKUE SBICHHS. XUMUYECKas PEAKIHS U €€ MPU3HAKH.
3aKOH COXPaHECHHs MAaCChl BEHIECTB. XMMHWYECKUE ypaBHEHHs. Knaccudukanus
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEILIEHUS, OOMEHA).

Xumuueckuii JKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCYI0M, MpaBuiiaMi padoThl B 1a00paToOpun u
npuéMaMu 0OpanIeHusl ¢ JJa0OPaTOPHBIM OOOPYJOBAHUEM, M3YUYEHUE U OMKUCAHUE
(U3nYECKUX CBOWCTB OO0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJICHUE
(du3znuecknx (TUIaBJICHUE BOCKA, TasHUE Jibjla, PacTHUpaHUE caxapa B CTYIIKE,
KHATICHUE M KOHACHCAUMS BOJbI) U XMMUYECKHX (TOPEHUE CBEYM, MPOKATHMBAHHE
MEHON MPOBOJIOKH, B3AMMOACHCTBAE MEJIAa C KMCIOTOM) SABNEHU, HAOMOaeHNE U
OMKCAHUE TPU3HAKOB TMPOTEKAHUS XWMHUYECKUX peakumid (PassioKeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapwsi, Pa3IOKEHUE TMAPOKCHIA
meau (I1) mpu HarpeBaHuu, B3aMMOACHCTBHE JKeme3a ¢ pacTBOpoM cosi meau (11),
U3YYECHUE CNOCOOOB PA3JCIICHUs CMECEH: C MOMOIIBID MAarHuTa, (PUILTPOBAHUE,
BbIMIAPUBAHUE, NUCTUILISALMS, XpOoMaTorpadus, TPOBEACHHE OYUCTKH MMOBAPECHHOMN
COMM, HAONIOACHWE W  ONKMCAHWE  PE3YJIbTATOB  MPOBEACHHS  ONBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsT MACChl, CO3JAHME MOJCIEH MOJIEKYJI
(IIapOCTEP>KHEBBIX ).

Baxueiimnue npeacraBuTe/ M HEOPraHNYECKNX BEIECTB

Bosnyx — cMech razo. CocraB Bo3ayxa. Kucimopom — 3IEMEHT U MPOCTOE
BenlecTBO. HaxoskneHuwe kuceiaopoga B NPUPOAE, (PU3MUECKHE M XUMHYECKUE
cBoiicTBa (peakumm ropeHus). Oxcuabl. [IpuMenenue kucmopoaa. CrnocoOsbl



NOJlyYEHUsl KUCIOpoJa B JIaoOpaTopuud W MPOMBINUIEHHOCTH. KpyroBopor
KHACI0poa B mpupojie. O30H — alIOTPOIHAs MOAU(PUKALAS KUCITOPOAA.

TennoBol >PPEKT XUMHUECKOW pEaKIUU, TEPMOXUMUYECKUE YPaBHEHUS,
3K30- W JSHAOTEPMUYECKHE peakuuMu. TOIUIMBO: YIrOjb W METaH. 3arps3HECHHE
BO3/lyXa, YCUJICHUE TAPHUKOBOTO 3PPEKTA, pa3pyIIEHUE O30HOBOTO CIOS.

Bomopon — sneMeHT W mpOCTOE BELIECTBO. HaxoskaeHwe Bomopoaa B
npupose, (U3MYEeCKHe ¢ XHMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CHOCOOBI
nostyyeHus. Kucmorel v conu.

MosnsipHblii 00bEM Ta30B. PacY&Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boaa Kak pacTBOpUTENb. PacTBOpHL
HacbllieHHBIE M HEHACHIICHHBIE PACTBOPBHL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10Jis1 BEMIECTBA B PACTBOPE. XMMHUECKUAE CBOMCTBA BOABI. OCHOBAHMS.
Pone pacTBOpOB B MPHUPOAE U B XKM3HM YeNIOBEKA. KpyroBopoT BOABI B IPUPOJAE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BO/I.

Knaccudukanus Heopranmdyeckux coeauHeHuid. Okcunbl. Knaccudukarms
OKCHJIOB.  cosicoOpasyromie  (OCHOBHBIE,  KHCJIOTHbIE, aM{QOTEpHBIE) U
HeconeoOpasyromme. HomeHnknmatypa okcuaoB. Du3MuecKkHe W XUMHYECKUE
cBOiCTBA OKCUIOB. [lonyueHne OKCua0B.

OcHoBannda. Kiaccuukanms OCHOBaHMIA: INENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHkiarypa oCHOBaHui. DU3UYECKUE U XUMHYECKUE CBOWCTBA
OocHOBaHWii. [TonyyeHrne OCHOBaHUA.

Kucnotel. Knaccupukaums kucnor. HoMeHknatypa KUciioT. OU3NUYECKUE U
XUMHUYECKUE CBOWCTBA KUCHOT. Psan axruBHoctw meramnoB H. H. bekerosa.
ITony4denue KUCIOT.

Comu. Homenkmarypa coseil. GU3nUECKUE U XUMUYECKUE CBOMCTBA COJEH.
ITony4denue coien.

['eHeTHUECKAs CBSI3b MEXKIY KITACCAMH HEOPraHUYECKUX COCTMHEHUA.

Xumuueckuii IJKcCnepumenm:

KAUECTBEHHOE OINPEACIICHUE COACPKaHUS KUCIIOPOJAa B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHUE W W3YYCHHE CBOWCTB KHCIOpPOJAA, HAOIIOJICHUE
B3aMMOJCHCTBUS BELIECTB C KUCIOPOAOM MW YCIOBUS BO3HUKHOBEHHS U
OpEeKpalicHusl TopeHust (MmoXkapa), O3HAKOMJICHHE C 00pa3sllaMH OKCHAOB |
OMKACAHUE HX CBOKMCTB, MOJYYCHHE, COOMPAHWE, PACMO3HABAHME W HM3YUYECHUE
CBOMCTB BoJopoAa (ropeHue), B3auMoAcicTBUE Bojopoaa ¢ okcuaoM memu (II)
(BO3MOXKHO MCIOJIb30BAHUE BUJCOMATEPUAJIOB), HAOIIOACHUE 00pa3oB BEUIECTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHME OCOOCHHOCTEH pACTBOPEHMS BEILECTB C
Pa3NM4HON PACTBOPUMOCTBI), TPUTOTOBJIEHUE PACTBOPOB C  ONPEACIIEHHON
MAacCOBO# J10JIEWl paCTBOPEHHOIO BEIIECTBA, B3aUMOAECUCTBHE BOJBI C METAJIAMU
(HaTpueM ©  KajbuueM) (BO3MOKHO — MCIOJIb30BAHUE  BHJICOMATEPHAJIOB),



UCCIICIOBAaHUE O00pa3slOB HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HAOOICHUE U3MEHEHHST OKPACKW MHAMKATOPOB B PaCTBOPAxX KHUCIOT W LICTOYEH,
u3ydyeHue B3ammojcikcTBus okcupa meau (II) ¢ pacTBOpoM CEpHOR KHUCIIOTHI,
KHCIIOT C METAUIAMH, PEaKUMidl HEUTpaTM3alMu, MOJIYYEeHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO MeETaula APYrMM M3 pacTBOpPA COJIM, PELICHHE
SKCIIEPUMEHTANIBHBIX 3a4a4 Mo Teme «BakHedmme KiIacchl HEOPraHWYECKHUX
COCIMHECHUI).

Hepnoanyecknii 3akoH u llepuoamyeckast cucreMa XHUMHYECKHUX
yiemMeHToB /I, W. MengeneeBa. CrpoeHne aTomMoOB. XHUMHYECKAsl CBA3b.
OKHCIUTEILHO-BOCCTAHOBUTE/IbHBIC PEAKIIUH

[lepBbie MONBITKH KIACCH(PUKANMM XHUMHUYECKUX 3JeMEHTOB. [loHsATHE ©
IPYNNAax CXOJHBIX 3JIEMEHTOB (LICIIOYHBIE W IIEIOYHO3EMETBHBIE METAIIBI,
TJTIOrE€HbI, HHEPTHBIE Ta3bl). DJNEMEHTHI, KOTOPBIE 00pa3yroT aMPOTEPHBIE OKCUIBI
Y TUIPOKCUJIBL.

ITeproanyeckuii 3akoH. Ilepuoanyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
HU. MengeneeBa.  KopoTkonepuoaHas W JJIMHHONEPHOAHAS  (OPMBI
Ileproauyeckoil cucTeMbl XUMUUYecKuX 3iieMeHToB JI. Y. Menneneesa. [lepuoael
n rpynnsl. DHU3NYECKUI CMBICT TOPAAKOBOTO HOMEpPA, HOMEPOB IMEpUOAA M
IPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX saep. M3oTonsl. Dnekrponsl. CTpoeHHE
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MEpBbIX 20 XUMUYECKHX  3JIEMEHTOB
Ilepnogmueckoir cucremel [l M. MenaeneeBa. XapakTepucTuka XUMHYECKOIO
3JIEMEHTA IO €ro nojoxkeHur B [lepuonuueckoit cucreme /[, M. Meunaeneesa.

3aKOHOMEPHOCTH HM3MEHEHUS paauyca arOMOB XWMMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETATUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akona u [lepruoandeckoi CUCTEMBI XUMHAYECKHUX
DJIEMEHTOB Ui pa3BUTUs Hayku W npaktuku. [[. M. MenneneeB — y4€HbIA H
IPOKIAHUH.

Xumuueckass CBsi3b. KoBajieHTHast (ToJispHAss W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX HJIEMEHTOB. TOHHAs CBA3b.

Crenenp  OkucieHHs.  OKHCIIMTEINBHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Tpoueccel OKMCIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii ykcnepumenm:

U3y4yeHue OOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TMAPOKCUIA LMHKA C PACTBOPAMH KHCIOT W IWICJIOYEH, MPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBl  OKUCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKUUi
(rOopeHue, peakuuy Pa3IoKEeHUS, COSTUHEHUS).

Mesxcnpeomemnuie céasu



Peanmu3anuss MEKNPEAMETHBIX CBA3CH NMPU M3YYCHWM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS UYEPE3 HCMOJIB30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATHM, TAK W MOHITHH, SBJISFOIIUXCS CUCTEMHBIMU JUISI OTACIBHBIX TPEIMETOB
€CTECTBEHHO--HAY YHOT'O LIUKJIA.

OO1mme eCTeCTBEHHO--HAYYHbIE MMOHATHUS: HAYYHBIHA (DAKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHaJlu3, CHUHTE3, KiIacCU(pUKaLuUs, MEPUOJNYHOCTb, HAOIIOACHHE,
3KCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIETID, SIBJICHUE.

du3nKa: Marepusi, aroM, OJEKTPOH, MPOTOH, HEWTPOH, HMOH, HYKJIWUI,
M30TOMBI, PAAMOAKTUBHOCTb, MOJIEKYJA, SJCKTPUUYECKUANA 3apsill, BEIIECTBO, TEIO,
00BEM, arperarHoe COCTOSIHUE BEIIECTBA, T'a3, (PU3NUYECCKUE BEIMYMHBI, €IUHULBI
WU3MEPEHHUs, KOCMOC, TUTAHETHI, 3BE3 /b1, CONHIE.

buonorus: ¢orocuntes, npixanue, ornocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIE MUCKOIAEMBIE, TOTIIMBO, BOJHBIE PECYPCHIL

9 KUJIACC

BemecTBo 1 XUMHYECKasI peakuus

[Teproanueckuii 3akoH. [lepuoanyeckas cucreMa XUMUYECKUX JIEMEHTOB /.
H. MenpeneeBa. CtpoeHuEe aroMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB
XUMHAYECKUX OJJIEMEHTOB TIEPBBIX TPEX MNEPUOMAOB, Kamus, Kalblusd H WX
COCIMHEHUIA B COOTBETCTBHM C TMOJOKEHHEM JSJIEMEHTOB B llepuoamyeckoii
CUCTEME U CTPOECHUEM UX AaTOMOB.

CrpoeHHe BeEIIECTBA: BUABI XMMHYECKOW CBA3M. THIIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THINA KPUCTAJUIMYECKOW PEIIETKU U
BHUJA XUMHUUYCCKOM CBSI3M.

Knaccuukanms 1 HOMEHKIATypa HEOPraHMYECKMX BEIIECTB. XHMHYECKUAEC
CBOMCTBA BEIIECTB, OTHOCAIUMXCS K PA3NMYHBIM KJIACCAM HEOPraHUYECKUX
COCIMHEHHU, TCHETUYECKAs CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccupukanms XuMU4ecKrX peakiuii Mo pa3jiuyHbIM MPU3HAKAM (IO YHACTY
W COCTaBy YYAaCTBYKOIIMX B PEAKUMM BEIICCTB, MO TEMIOBOMY 3(PdekTy, Mo
WU3MCHEHUIO CTETCHEH OKHCIEHUS XUMHYECKUX JIEMEHTOB, MO OOPaTHMOCTH, O
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMHUYECKHAE PEAKIMHU, TEPMOXUMHYECCKHE
VPAaBHEHUSI.

[TonsTe 0 ckopocTHm XuMUYeckoil peakuuu. [loHsTHE 00 OOpaTMMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakimsX. [IoHITHE 0 TOMOTNE€HHBIX U ME€TEPOrE€HHBIX
peakuusx. [lonsarue o karanuze. [IoHITHE 0 XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIMSIOIIAE HA CKOPOCTh XWMHYECKOW PEAKIMHA W TMOJIOKEHUE XUMHYECKOTO
pPaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMU,  AJICKTPOHHBIA  OajlaHc
OKHMCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM peaKLuu. CocraBneHue  ypaBHEHUI



OKHCJIUTENIbHO--BOCCTAHOBUTEINIBHBIX ~ PEAKUMA C  MCHOJIb30BAHUEM  METOA
3JIEKTPOHHOTO OanaHca.

Teopus dIEKTPOIMTAYECKON JUCCOLMALMU. DINEKTPOIUTHL U HEAJIEKTPOJIATHI.
Katnonsl, aHMOHBI. MeEXaHu3M JUCCOLMALIMM BELIECTB C PA3JIMYHBIMU BHJAMU
XUMHYECKOH CBsA3H. CreneHpb aucconuanni. CHIbHBIE U CIA0BIE SIEKTPOJIATHI.

Peaknuun noHHOTO OOMEHA. YCIOBUS MPOTEKAHUS PEAKIIUA HOHHOTO 0OMEHA,
MOJIHBIE M COKPalWIEHHBIE HMOHHBIE ypaBHEHUs peakumil. CBOWCTBA KHUCIOT,
OCHOBaHMI W CcoONEii B CBETE MPEACTABICHUH 00 3ICKTPOIMTAYECKOM
qucconnanyu. KauecTBeHHBIE peakuy Ha HOHBL. [[OHATHE O THAPOIU3E COJIEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHUE C MOJENSIMHM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura W anmasa), CIOKHBIX BEIICCTB
(XJ0puaa HaTpusi), UCCICTOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHWYECKOW PEaKIUH
OT BO3JCHCTBHS pPa3IMUHBIX (PAKTOPOB, HCCIEAOBAHUE SIEKTPOMPOBOAHOCTH
pacTBOPOB BEILECTB, IMpoOLEcca AUCCOLUMALMMA KHUCIOT, WICNOYEH U comnei
(BO3MOYKHO  WCIIOJIB30BAHME  BHUJACO  MATEPUATOB), TMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWS  PEaKkuuMid  MOHHOro  OOMEHa
(oOpa3oBaHME Ocajaka, BBIACICHUE Ta3a, OOpa30BaHUE BOJbI), OMNBITOB,
WUTFOCTPUPYIOIUX ~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKUUi
(ropeHue, peakuuu Pa3JIoKeHHs, COCIMHEHUS ), PACIO3HABAHUE HEOPraHWYECKUX
BEIIECTB C MOMOLIBKD  KAYECTBEHHBIX PEAKUM HA HOHBI, PEIICHUE
3KCIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 MX COeIMHEHUSA

OOmias xapakTepucTuka rajaoreHoB. (OCOOCHHOCTM CTPOCHHMS aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOCHHE M (DU3MYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUUYECKHE CBOWCTBA HA OpUMEpPe  XJjopa
(B3aMMOJICHCTBUE C METAIAMU, HEMETAIIAMH, LIEJI0YaMH). XJIOPOBOIOPOI.
ConsgHast KACIOTA, XUMUYECKUE CBOMCTBA, MOJYYCHHUE, NMPUMEHEHUE. JlelicTBUE
XJIOpa W XJOPOBOJAOPOJA HA OPraHU3M 4YEJIOBEKA. BakHehmme XJopuiabl U UX
HAXOXKACHUE B IPUPOJE.

OOwast xapakrepucThka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENEHU OKUCeHHs. CTpoeHuE W (PU3NYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA U CEPhI. AJIJIOTPOINHBIE MOAU(DUKALIMKM KACIOPOIa
U cepbl. XMMUYECKUE CBOMCTBa cepbl. CepoOBOAOPO, CTPOEHHUE, (PU3NUYECKUE U
XUMUYECKUE CBOMCTBA. OKCHABI CEPBI KAK MPEACTABUTENM KHUCIOTHBIX OKCHIOB.
CepHass KHCIIOTa, (PU3MYECKHME M XUMHUYECKHME CBOicTBa (0o0mue Kak
OPEICTAaBUTENSL KJlacca KHCIOT W crneuuduueckue). XUMHUUECKHE PEaKIvu,
JeKalue B OCHOBE MPOMBINUIEHHOTO CMoco0a TMOJYYEHHS CEPHOM KUCIIOTHI
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOTHI, KAYECTBEHHAS PEAKLIMS HA



cynbdar-uoH. HaxoxxaeHue cepbl U €€ COeAMHEHU B mpupoje. XUMHUYECKOE
3arps3HEHUE OKPY KAIOLIEH Cpeabl COCAMHEHUSMH CEphbl (KUCIOTHBIC JOXKIH,
3arps3HEHUE BO3AyXa U BOJAOEMOB), COCOOBI €TI0 MPEAOTBPALLCHHUS.

OOwast xapakTepucTuka 3JIEMEHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEMEHU OKUCICHUS. A30T, paclpoCTpPaHEHHE B MPUPOJE,
duznuecKkue U XuMrIeckue cBoicTBa. Kpyropopot a3ora B npupojae. AMMHAK, €ro
$u3nUecKrue U XUMUYECKUE CBOMCTBRA, MOTyUYeHUE U mpuMeHeHue. Cojlu aMMOHUS,
uX (puzMUECKre U XMMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHBI aMMOHMS. A30THAas KHUCJIOTa, €€ MOJy4YeHue, (PU3MyYecKre M XUMUYECKHUE
cBOiicTBa (00IME Kak MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonb3oBaHME HUTPATOB M COJIE aMMOHHUST B KAQueCTBE MMHEPAIbHBIX
ynoOpeHuii. XMMUYECKOE 3arpsi3HEHUE OKPYKAKOLICH Cpebl COEAMHEHHUSIMHA a30Ta
(KUCJIOTHBIE JOXKIHW, 3arpsA3HCHWE BO3Ayxa, MOYBBI M BOA0EMOB). Docdop,
anotpornHbie Moaupukanmu (docdopa, PU3NUECKUE W XUMHUYECKUE CBOKHCTBA.
Oxcun pocdopa (V) u dpochopHas kucaora, GU3NIECKUE U XUMUYECKUE CBOMCTRA,
nonyuenue. Mcnons3oBanue PpochaToB B KAUECTBE MUHEPATIBHBIX YAOOPECHHUH.

OOwast xapakrepucThka 3eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB,  XAPaKTEPHBIE  CTENEHW  OKHUCICHWS.  YIJIEPOA,  AJUIOTPOIIHBIE
MoIu(pUKAIIMKM, PACMpPOCTPAHCHUE B MOPUPOAE, (U3MYECKUE UM XUMUYECKHE
cBoiicTBa. Ancopoums. KpyroBopor yriepoaa B npupoae. OKCUAbl yIaepoaa, ux
¢u3nuecKue M XUMHUYECKUE CBOWCTBA, JEHCTBME HA JKUBBIE OPraHU3MBbI,
NOJYYCHUE M MPUMEHEHUE. DKOJIOTUUECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepona (IV), rumoreza mioOanbHOrO NOTEIJIEHUS KJIMMara, MapHUKOBBINA
3 dexT. YronbHas KUCIIOTa U €€ COJU, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
nojay4yeHue W npumeHeHue. KauecTBeHHass peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILUICHHOCTH U CEIbCKOM
XO3SHCTBE.

[lepBoHaYaNbHBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCTMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, al€TUIICH, 3TAHOJ, TJIMLIEPHH, YKCYCHAsI KUCIIOTA).
[IpupoaHbIE KMCTOYHHMKHM YIJIEBOAOPOAOB (YroJib, NPUPOIHBIA Tra3, HEQPTh),
OPOAYKTBI WX MNepepadbOoTKH (OCH3WH), UX POJib B OBITY W MPOMBIIUICHHOCTH.
[ToHsTue 0 OMOSOTUYECKU BaKHBIX BEIIECTBAX: JKUPAX, O€IKaX, YIIeBoJaxX — U UX
poJii B OKM3HM 4YENOBEKa. MarepuanbHOE €AMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue u XUMUYECKHE CBOWCTBA, MOJYUYEHUE U
npuMeHeHue. CoeaMHECHHUS KpeMHHUsT B mpupoje. OOume NpeAcTaBiIcHUs 00
okcuae kpemuus (IV) u kpemuueBoit kuciaore. CUIMKAThI, X UCIOJL30BAHUE B
ObITY, B MPOMBIILJICHHOCTH. BakHelIMe CTPOUTENbHBIE MaTepuaibl; KEpaMUKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [Ipobnembl 6€30MacHOr0 MCHOJb30BaAHUS
CTPOMUTENBHBIX MATEPUAIOB B MOBCEIHEBHOM JKA3HH.

Xumuueckuii Jkcnepumenm:

U3y4YEHUE 00PA3IOB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJISHOW KHCJIOTHI,
NPOBEJACHUE KAUECTBEHHBIX PEAKIMIA HA XJTOPUI-UOHBI U HAOMOEHUE MPU3HAKOB
WX MPOTEKAHMs], OMBITHI, OTpAXKAKOUIME (PUINYECKUE M XUMHUYECKHE CBOWCTBA
TATOTEHOB M WX COEJAMHCHWH (BO3MOYKHO MCIOJIB30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TalOrE€HUJOB), O3HAKOMJICHHE C
oOpazamMu  ceppl M €€  COCOMHEHUSIMM  (BO3MOXKHO  MCIOJIB30BAHUE
BUJICOMATEPUAIIOB), HAOJIIOJCHHUE TTpoliecca OOyIiIMBaHus caxapa MoJj ACHCTBUEM
KOHLUECHTPUPOBAHHON CEPHOM  KHUCJIOTHI, MW3YYECHUE XUMHYECKAX CBOWCTB
pa30aBIICHHOM CEPHOM KMCIIOTHI, TPOBEACHUE KAYECTBEHHOM PEeaKIMK HA CyJibdar-
WOH W HAOMIOJAEHUE MPHU3HAKA €€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3MYECKUMU
cBoiicTBaMM a3oTa, (ochopa W MX COCAMHEHMH (BO3MOKHO MCHOJIB30BAHUE
BUJICOMATEPHAIIOB), 00pa3tamMu a30THBIX U (POCPOPHBIX yIOOpPEHUil, NOTyUYEHUE,
coOMpaHue, PACIO3HABAHWE W HW3YYCHHE CBOHCTB aMMHUAaKa, [MPOBEICHUE
KAUECTBEHHBIX PEaKIMiA HA MOH aMMOHMs W (ocdar-uOH U U3YUYCHUE MPU3HAKOB
WX IIPOTEKAHU, B3aNMOICUCTBUE KOHIIEHTPUPOBAHHON a30THON KHUCJIOTHI ¢ MEJIBIO
(BO3BMOYKHO  HKCIOJIb30BAHWE  BHJCOMATEPHANIOB),  HM3YYEHHE  MOAENEH
KPUCTAUIMUECKUX PEIIETOK anmasa, rpadura, QyiiepeHa, O3HAKOMIICHHE C
OPOLECCOM  aACOPOLMU PAaCTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTHBOra3a, MOJy4YeHHE, COOMPAHUE, PACMO3HABAHUE W W3YYCHHUE
CBOMCTB YIJIEKMCIIOTO rasza, MPOBEACHHE KAYECTBEHHBIX PEAKIMI HA KapOOHAT W
CWJIMKAT-MOHBl M W3YYCHHE NPHU3HAKOB WX MPOTCKAHMS, O3HAKOMIICHHUE C
OPOAYKIMEH CHJIMKATHON MNPOMBILIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a1a4 1o teMe «BakHelme HeMeTalIbl M X COCTUHEHUSY.

MeTta/uibl M HX COeTHHEHUSA

OO01ast XapakTEPUCTUKA XUMUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TOJNIOKeHUs B llepuoanyeckoil cucTeMe XUMHYECKHX dnemeHtoB 1. WM.
MenpeneeBa U cTpocHHsl aTOMOB. CTpOCHHE META/UIOB. MeTtanmuyeckasi CBsi3b U
METAJIIMYECKas  KpPUCTAUIMYECKass  PEIIETKA.  ONCKTPOXMMHYECKUH sl
HANPSHKEHUI MeTa/uioB. DGU3MYECKHE U XMMUYECKHAE CBOMCTBA MeTauioB. O0mue
CrocoObl MOJIyYCHUsT METAUIOB. [IOHATHE O KOPpPO3MHM METAIIOB, OCHOBHBIE
cnocoObl 3auMThl UX OT KOppo3uu. CruiaBel (CTallb, YYTYH, JIOPAIFOMHHUM,
OpOH3a) U UX TPUMEHEHUE B OBITY U MPOMBIILJIEHHOCTH.

[Ilenounble METAIBL. MOJOKEHUE B [IepHOAMYECKON CHCTEME XUMUYECKUX
anemeHtoB /1. M. Menneneesa, CTpOCHHE UX arOMOB, HAXOXKICHUE B MPUPOJE.
OuU3nUecKre U XUMUYECKUE CBOICTBA (HA MpUMEpPE HATpus U Kanus). OKCHIbI U



TMAPOKCUIBl HATPUS W Kanus. [IpUMEHEHWE WIENIOYHBIX METAUIOB M HX
COCIMHECHUM.

[IlenoyHO3eMENBHBIE METAJUIBI MarHMid W KaJIbLUMHA.  IIOJIOKCHUE B
Ileproanyeckoil cucreme XuMHdeckux dieMeHToB [[. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HAXOXKACHUE B Ipupoae. GU3NYECKue 1 XUMUYECKUE CBOMCTBA MarHus
W KanblMs. BaxHeilmue coenuHeHUs KanblMs (OKCUA, THAPOKCHI, COJIM).
KécTkocTh BOIBI M CIOCOOBI €€ YCTPAHEHUSI.

ANOMHHMIA: TIOJIOXKEHUE B [IepHOaNYECKO CUCTEME XUMUYECKUX SJIEMEHTOB
J. . MenpaeneeBa, CTpOCHHE aroma, HaXOKIEHHWE B mpupone. dPusndeckue u
XUMHYECKHAE CBOMCTBA amtOoMUHUs. AM(POTEPHBIC CBOMCTBA OKCUAA U THAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XUMUYECKUX 3JIEMEHTOB [1.
H. MenpeneeBa, CTpOEHHE aroMa, HaxOKAeHUE B mpupone. POU3HYECKHE H
XUMUYECKUE CBOMCTBA *kene3a. OKCHIIbI, TMIPOKCUIbI U coyiu xkene3a (11) u skenesa
(III), mx coctas, CBOKCTBA U MOy YCHHE.

Xumuueckuii ykcnepumenm:

O3HAKOMJICHME C 00pa3llaMi METAUIOB M CIJIABOB, HMX (PU3WYECKUMHU
CBOWCTBAMM, H3YYEHME  PE3YJbTATOB  KOPPO3MM  METALIOB  (BO3MOXKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOEHHOCTEN B3aMMOJCUCTBUS OKCUA
KaJbUUs M HATpUs C BOJOH (BO3MOKHO MCHOJIb30BAHUE BHUACOMATEPUATIOB),
WCCIIEN0BAHUE CBOMCTB MKECTKOM BOJBI, MPOLECCA TOPEHUS JKENIE3a B KUCIOPOIE
(BO3BMOYKHO  MCIOJIb30BAHME  BHJCOMATECPUATIOB), MPU3HAKOB  MPOTEKAHWUS
KAUECTBEHHBIX PEAKLMI HA WOHBI. MArHus, KaJbLMs, aTFOMHUHHU, LIMHKA, JKEIE3a
(II) m »xeneza (III), menm (II), HaOmroaEHWE U OMUCAHUE MPOLIECCOB OKPALMBAHHMS
IUIAMCHA WOHAMM HATpHsl, Kausd W KaiblMs (BO3MOXHO WCHOJB30BaHUE
BUJICOMATEPHAIIOB), UCCIIEI0BAHUE aM(POTEPHBIX CBOWCTB TMAPOKCUIA ATFOMUHUS
Y TUAPOKCHJIA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe « BaskHenmme
METAJIBI U UX COCAMHEHUS.

XHMHA ¥ OKPY’KaIOLIas cpeaa

Bemectsa m marepuansl B MOBCEAHEBHOW JKU3HM 4eloBeKa. besomacHoe
WCIOJb30BAHUE BEIIECTB M XMMUYECKUX peakuuii B ObiTy. [lepBas momolp npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUAMUYECKOE 3arps3HEHUE OKPYKAKOWIEH cpeapl (MpeaeiibHas AO0MYCTAMAs
KOHUEHTpauus Bewects, aanee — [1JIK). Posib XMMHH B PEIIEHUN 3KOIOTMYECKUX
npooIieM.

Xumuueckuii ykcnepumenm:

U3y4YeHUE 00pa3lloB MATEPUAIOB (CTEKJIO, CIJIABbI METAJUIOB, MOJIMMEPHBIE
MaTEPUAIIBI).

Mesxcnpeomemnuwie céasu



Peanuzanus MeXIpeIMETHBIX CBs3el MpH M3YYCHWMM XMMHH B 9 Kiacce
OCYILIECTBIIICTCS 4epe3 HCMOJb30BAHME KAK OOMIMX E€CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK ¥ TIOHATUH, ABJISFOMIMXCSA CUCTEMHBIMU IS OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO1me ecTeCTBEHHO-HAYUHBIC TIOHSATHS: HAy4HBIN (PaKkT, TMIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHHTE3, KiaccupuKaiuys, TepUOAUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJACIMPOBAHUE, H3MEPEHHME, MOJCb, SBJICHHWE, MMapHUKOBBIM
3P deKT, TEXHONOTUS, MATEPUAITBI.

duznka: Marepus, aToM, D3JICKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKIIHI,
W30TOMbI, PagMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUYECCKUI 3apsija, MPOBOTHHKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoOe COCTOSIHUE BELIECTBA, a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIITNYECKAs
peméTKa, CIjaBbl, (U3NUECKUE BEIWYMHBI, CIUHHUIBI M3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, dKOCHCTEMA, MUHEPATbHBIC
yn0OpeHus, MUKPO3JIEMEHTHI, MAKPO3JIEMEHTHI, TMTATCILHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMBIE, TOTIJIUBO, BOAHBIE PECYPCHI.



INTIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIIET'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHWSI MPOrpPaMMBl  OCHOBHOIO OOWIEro
0o0pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHUsST XMMUU B CIAUHCTBE y4e€OHOW H
BOCIIMUTATENIBHON IEATENIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHCKUMU
COLMOKYJIBTYPHBIMA W JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMM, MPUHATEIMH B
oOliecTBe MpaBWIAMH W HOPMAMH TOBEACHHMS M CIIOCOOCTBYIOT MpPOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIM3ALMAN 00y YarOIIUXCS.

JIMYHOCTHBIE ~ pE3yNbTAaThl  OTPAKAKT  TOTOBHOCTHh  OOYYaKOIIUXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3UTUMBHBIX II€HHOCTHBIX OpHEHTAUMNA U
PacCIINPEHUE OTBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUA:

LIECHHOCTHOI'0 OTHOIIECHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
U HAyYHOMY HACIIEAWI0, MOHUMAHUS 3HAYEHUS XUMHUYECKONM HAyKW B JKU3HU
COBPEMEHHOTO OOWIECTBA, CIMIOCOOHOCTH BIAJETH JOCTOBEPHON WMH(poOpManued o
[EPEAOBBIX JOCTHIKEHUSIX W OTKPBITHAX MHUPOBOM M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHPa M OOILECTBA;

2) rpa)kIaHCKOro BOCIMTAHUSL:

MPEICTABICHAST O COLMAJIBHBIX HOpPMAax M MpPaBAIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCNEAOBATENbCKOM, TBOPUECKOH MW JAPYrux  BUAAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM NEATENBHOCTH MPU
BBITIOJTHCHMHA Y4E€OHBIX, TO3HABATEIBHBIX 3a7a4, BBINOJHCHHA XUMHYECKHX
AKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS! K B3AMMOTIOHUMAH U0
W B3aUMOIIOMOIIM B TPOLECCE ITOM YydeOHOU JEATETLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEACHUE W IIOCTYIKH CBOMX TOBApHUINEW C TO3ULNHU
HPABCTBEHHBIX U IIPABOBBLIX HOPM € YYETOM OCO3HAHHUS MOCIEACTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE IIPEICTABICHAS O BEIIECTBE M XMMHUYECKON PEaKIU,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA WU COCTABIIAOLINE
OCHOBY UIi TOHMMAHWs CYINHOCTA HAYYHOH KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJBI, B3aUMOCBSI3SIX YEJIOBEKA C
MPAPOIHON CPENON, O POJIM XUMHUU B ITO3HAHUU STUX 3aKOHOMEPHOCTEN,

[TO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB W SIBICHHIA,
NO3HABATENIbHON, MHPOPMANMOHHON W YMTATENBCKOM KYJIBTYPbl, B TOM YHCIIE
HABBIKOB CaAMOCTOSTENIBHONH pabOThl € yYE€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATypOl, JOCTYMHBIMA TEXHUYECKAMH CPEACTBAMH  HMHQPOPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W TMO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH M
CHOCOOHOCT K caMO0Opa3oBaHUIO, MPOCKTHOW W MCCIEAOBATEIBCKOM
JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHUS B
JIATbHEUIIIEM

4) popMupoBaHuS KYJbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 310POBBIA 00pa3 >KM3HM, OCO3HAHWE MOCICACTBUIA U
HEMPUATHE BPEAHBIX TPUBBIYCK (YIOTPEOICHUS aJTKOTOJIsI, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COOMIOICHUST MpaBwyl  OE30MACHOCTH TNpU  OOpalleHUH ¢
XUMUYECKAMH BEIIECTBAMU B OBITY U pPEalbHOMN KU3HU;

S) Tpya0BOro BOCIMTAHUSL:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO Mpodeccuii u Tpyaa pa3iiuHOro poja,
YBOKCHHE K TPYIy M pe3yJibTaraMm TPYAOBOH ACATECIBHOCTH, B TOM YHUCIIEC Ha
OCHOBE TPUMEHEHMS MPEAMETHBIX 3HAHWI 1O XWMHM, OCO3HAHHBIA BBIOOP
WHAMBHUIYAIbHON TPACKTOPUH MPOJOKEHHST 00Pa30BaHUs C YUYETOM JIMYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEMHOM MTpO(ECCUOHATIBHON ACATEIBHOCTH U PA3BUTHs HEOOXOAUMBIX YMECHHUNA,
TOTOBHOCTB aJallTUPOBATHCS B MPO(PECCHOHATIBHOM cpene;

6) SKOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH UEIECO00PA3HOE OTHOUICHHE K MPUPOJAC KAaK HCTOYHHKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE LIEHHOCTH 30POBOTO U
Oe3omacHOro o0pasza KH3HU, OTBETCTBEHHOE OTHOWIEHUE K COOCTBEHHOMY
(U3NYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHME LICHHOCTH COOIIOACHHMS
npaBuil O€30MACHOTO MOBEICHUS TPH PA0OTE C BEIICCTBAMHU, a TAKKE B CUTYALUIX,
YIPOKAKOIIMX 3I0POBBIO W KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSATh 3HAHMS, MOJIYYACMbIE MPU M3YUYCHUU XUMUH, IS
PELICHN 3a1a4, CBA3aHHBIX C OKPY KAIOIIEH IPUPOIHON CPEIO, I MOBBIICHUS
YPOBHSL  3KOJIOTMYECKOW  KYJbTYPbl, OCO3HAaHWs TJOOAJIBHOIO  XapakTepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PEUICHHWS MOCPEACTBOM METOAOB XHMMH,
AKOJIOTHYECKOTO MBILIJICHHS], YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHHUKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanpeaMETHBIX PE3YJbTATOB BBIACIAIOT 3HAYMMBIEC  JUIS
(hOpMHUpPOBaHUST MHUPOBO33PECHUsI OOIICHAYYHBIE TOHSTHS (3aKOH, TEOPHs,
OPUHLHAIL, TAMOTE3a, PaKT, CHCTEMA, MPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPBIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETAX W MO3BOJIAIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O LIETOCTHOM



HAYYHOH KapTHMHE MUpPA, U YHUBEPCATIbHBIC YUEOHBIE NEHCTBUS (MIO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOPBIE OOECIEUMBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY IJIAHUPOBAHWIO W OCYLICCTBIICHUIO Y4E€OHOM
JESATEITLHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

ba3oBble JJoruyeckue aeiicTeus:

YMEHHSI MCMOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHUS MPU OCBOCHHUHU
3HAHWHA: PACKPBIBATh CMBICT XUMWYECKUX MOHATHH (BBLICHATH MX XapAKTCPHBIC
NPU3HAKK, YCTAHABIIMBATH B3aUMOCBS3b C JPYTMMH TOHSATUSIMH), UCHOJIb30BaTh
NOHATHUS JJ11 OOBSICHEHUS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOUPATh OCHOBAHUS U
KPUTEPUU NSl KJIACCU(PUMKAUMKA XUMUYECKUX BEUICCTB M XUMHUYECKHX PEaKLUH,
YCTAHABIIMBATH MPUYMHHO-CJICACTBEHHBIE CBSI3M MEXAY OOBEKTAMH H3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JCIYKTUBHBIC, 110 AHAJIOTHH ),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TIPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (NMPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCTIOIB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMUHN MOJACIbHBIC MPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XMMHUYECKas (OopMysia U YPABHEHUE
XUMHYECKOH PEaKIMH — IPHA PEICHUN YUeOHO-MO3HABATENBHBIX 331a4, ¢ YUYETOM
ATUX MOJEIIbHBIX MPEACTABIICHUI BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKK M3YYaEMBbIX OOBEKTOB — XUMUUYECKMX BEHIECTB U XUMUYECCKUX PEaKIAN,
BBISIBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIC CBSI3U W
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

ba3oBbie ucciaenoBarebckue a1elicTBUS:

YMEHHE MCIOJIB30BaTh MOCTABICHHBIC BOMPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A& TAKXKE B KA4eCTBE OCHOBBI M (POPMUPOBAHUS THIIOTE3bI IO
POBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYKICHHUIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3allid M MPOBEACHUIO
YUYCHUYECKUX OSKCIOEPUMEHTOB, YMEHHME HaOMOJaTh 3a XOIOM MPOLECCa,
CaMOCTOSITENILHO TPOTHO3MPOBATh €r0 Pe3yjbTar, (OpMyJUpOBaTh 0OOOIICHHAS U
BBIBOJIbI IO PE3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHMS, COCTABIATh OTUET
0 MPOJEJIAHHOM padoTe.

Padora ¢ naopmanmueii:

YMECHHE BBIOMpATh, AHAIM3UPOBATH M WHTEPHPETHUPOBATH HH(POPMALHIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHMS, MOIYYAEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HAy4HO-TIOMYJIApHAs ~ JIUTEpaTypa XWUMHUYECKOTO COJACP)KAHUS, CIPABOYHBIE
nocodust, pecypcbl VHTEpHETa), KPUTHYECKHM OLEHUBATh MPOTHBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(pOpMaIHIO;



YMECHHE MPUMEHATh PA3IMYHBIE METOJBI W 3aMPOChl MPU MOUCKE H OTOOPE
WH(pOPMALlMU W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX Ui BBITOJHCHUS
y4€OHBIX U TIO3HABATENBHBIX 33/1a4 OMPEACIEHHOIO THITA, MPUOOPETEHHE OTbITA B
o0nacTi  MCMOJIB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHHA,
OBJIQJICHUE KYJIbTYPOW aKTHBHOTO MCIOJb30BAHUS PA3JIMYHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpPAaTh ONTUMAIBHYIO (POPMY MPEACTABIEHUS WH(POPMALAA U
WTIOCTPUPOBATh PEIIAEMBIE 3a1a4l  HECJIOXKHBIMA CXEMaMH, JIUMarpaMMamu,
apyrumu (GpopMaMu rpadukn U uX KOMOMHALMSIMH,

YMEHHE HCIOJb30BaTh W AaHAM3APOBATh B mpouecce Y4eOHOH u
UCCIICIOBATENBCKON NEATEIBHOCTH MH(POPMALIMIO O BIMSHUM MPOMBIILJIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHWE OKPYIKAIOLICH ITPUPOTHOMN
Cpeasl.

KomMmyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHHUS 3a/aBaTh BOMPOCH (B XO0JA€ Jauajora W (WJiu) JAUCKYCCHM) IO
CyHIECTBY  OOCy>KHaemMoii  Tembl, (OPMYIUPOBATH  CBOM  NPEIIONKEHUS
OTHOCHTEJILHO BBINIOJTHEHUS MPEITOKEHHOM 3a1a4;

YMEHHSI  TPEIACTABIIATH  MOJIYYEHHBIE  PE3yJAbTaThl  [MO3HABATEIBHOMN
JESITEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax, [JeJlaTh MPE3CHTALHUIO
PE3YJBTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JTAOOPATOPHOrO OIBITA,
nabopaTopHOil paboTHI MO UCCIETOBAHUIO CBOMCTB BELIECTB, Y4EOHOIO MPOEKTA),

YMEHHSI y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM M MCCIIEAOBATENbCKONH  EATEIBHOCTH MPU  PEUICHUH
BO3HUKAKOIIMX MPOOJEM HA OCHOBE yuéTa OOLIMX WHTEPECOB W COMIACOBAHUS
no3unuii (00CyKIeHUsl, OOMEH MHEHHMSIMH, «MO3TOBBIC INTYPMbD», KOOPIAWHALMS
COBMECTHBIX [JECUCTBHM, OIPEACIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOThl U APYTHE).

PeryasitTuBHbIe yHUBEpPCAJbHbIC y4eOHbIe AelicTBUS:

YMEHHE CaAMOCTOSITEIBHO ONPEACTATh LEIH JEATEIIbHOCTH, IUIAHWPOBATh,
OCYILIECTBIATh, KOHTPOJIMPOBATh W MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JESATENIbHOCTD, BEIOMpaTh Hanbomnee 3PPEKTUBHBIE CNOCOOBI PEIIEHUS YYCOHBIX U
NO3HABATENIbHBIX 3a/1a4y, CaMOCTOSATENBHO COCTABIATh WM KOPPEKTUPOBATH
MPEUTOKEHHBIA  QJITOPUTM  ACHCTBUA MPU  BBIMIOJHEHUM 3aJaHWl € YYETOM
NOJTyYEHUSI HOBBIX 3HAHWMH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMSX,
OLICHMBATHh COOTBETCTBUE IMMOJYYECHHOTO PE3yjbTara 3asBICHHON LENH, YMEHHUE
WCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, TPEIAracMbi€ B yCIIOBUM 3aJaHHA.

HPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOEHUI 00sA3aTEIbHOTO
COJIEP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueii mporpaMMmon,
BBIJICTISIFOT. OCBOCHHBIE OOYYAIOLIMMUCS HAYYHBIE 3HAHWS, YMEHHS U CIOCOOBI



NEHCTBUN, crenupuueckue Juisi TPEAMETHOH 00MacTh  «XUMHUS», BB
JNEATENBHOCTA IO  IOJIYYEHUKD  HOBOTO  3HAHWSA, €r0  MHTEPIPETALMH,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHbIX YUYEOHBIX U HOBBIX CHTYalHsX.

K xoHiy 00y4eHus B 8 k/iacce npeIMETHBIE PE3YJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHMIA:

e PACKpbIBaTh CMBICII OCHOBHBIX XUMHWYECKUX TOHSATUHA: aTOM, MOJIEKYJA,
XUMUYECKUIA SJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(0THOpOAHAS W HEOJTHOPOHAS ), BAJICHTHOCTh, OTHOCUTE/IbHAS aTOMHAs 1
MOJIEKYJIIPHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs MAacca,
MaccoBast A0JIsl XUMHAYECKOTO DJIEMEHTA B COSAMHEHUN, MOJIIPHBINA 00BEM,
OKCHJ, KHCJIOT4, OCHOBAaHHWE, COJIb, JJIEKTPOOTPULATEIBHOCTD, CTENEHB
OKHCIICHUSI, XUMUYECKasi peakims, KiacCu(UKauus pPeakuuil: peakuuu
COCIIMHEHHUs, PEAKUMU PA3JI0KEHUs, PEAKUMU 3aMEIICHUs, PEaKkuuu
00MEHA, 3K30- M SHAOTEPMUYECKUE PEAKLINN, TEIOBOH YPPEKT peaKLnH,
SIpO aToMa, JJICKTPOHHBIM CJIOM aroma, aroMHas OpOWTalb, PaaAUyC
aroMa, XMMUYECKasl CBA3b, MOJSIPHAS W HEMOJSAPHAsA KOBAJICHTHAS CBS3b,
MOHHAs CBA3b, MOH, KATUOH, aHWOH, PACTBOP, MAcCCOBas J0JIs BEILECTBA
(MPOLEHTHAS KOHIICHTPAIKsi) B PaCTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHMYECKHUX TIOHATHA U
MPUMEHSATH 3TU MOHSITHS MIPYA ONTMCAHUM BELIECTB U UX NPEBPALLICHWIA;

e HCHOJB30BATh XUMHYECKYIO CHMBOJMKY JJsl COCTaBJICHUS (popmyn
BEIIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

e ONPEACIATH BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTCIICHb  OKUCJIEHHsS  JJIEMEHTOB B OMHAPHBIX  COCIMHEHUSX,
MPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCYy COCOUHEHWH TI0
dopMynaMm, BHJ XUMHUYECKOH CBSI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCTUHEHUSAX;

e packpeiBaTh cMbic llepuommueckoro 3akona J[. M. Menaeneena:
JEMOHCTPUPOBATE TMOHUMAHUE MEPUOJAMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HMX IMOJIOKEHUS B lIepHOaMYECKO cucTeme,
3aKOHOB COXPAHEHUs] MAaCChl BEIIECTB, MOCTOSHCTBA COCTABA, ATOMHO--
MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOraapo;

e ONWCHIBATH M XapakTepu3oBarh TabmuMuHyto ¢Gopmy [lepuonnueckoii
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3/iAyarb IOHATUS «TJIABHAS
noarpynna (A-rpynna)» u «modounas noarpynmna (b-rpynna)», Maneie u
OONBIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmuue «llepmonmueckas cucrtema XuMUYeckux saemeHtoB I H.
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj Aapa, 00LIee YUCIO NEKTPOHOB
U PACMIPEACIICHUE UX IO HJIEKTPOHHBIM CJIOSIM ),

KJTAaCCU(PUIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECCTRA,
XUMUYECKUE peakiuuu (10 YMCAY U COCTaBY YYacCTBYHOUIUX B PEAKIUU
BELICCTB, MO TEIJIOBOMY 3D PeKTy);

XapaKTEpPU30BaTh (OMUCHIBATH) OOMIME XUMUYECKUE CBOHCTBA BEHIECTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAAs ONMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
VPaBHEHUN COOTBETCTBYIOIMNX XUMUYECKAX PEAKIINN;

MPOrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM MPOTCKAHUS XUMUYECKUX MPEBPALCHUNA B
Pa3INYHbIX YCIOBUSX;

BBIYMCIIATH OTHOCHTEJIBHYIO MOJICKYJIIPDHYIO W MOJIIPHYIO  MacChl
BEUICCTB, MAaCCOBYK) JIOJIKO XUMHYECKOrOo JJieMEeHTa 1o (opmyie
COCIMHEHMSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOANUTH PACUETHI
M0 YPABHECHUIO XUMUUYECKON PEAKIINN;

MPUMEHSATH OCHOBHBIC OINEPALMU MBICTUTEIBHOU NEITEIBHOCTH — aHAIN3
W CUHTE3, CpaBHEHHWE, O00OOIICHHE, CHCTEMATHU3AIMIO, KJIACCU(PHUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBS3€H — I M3YUYEHHUS CBOMCTB
BCIIECTB M XWMHMYECKUX PEaKIUil, €CTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUS — HAOJIOACHUE, W3MEPEHUE, MOJICIUPOBAHHUE, SKCIEPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIENOBaTh  IIPAaBAJIAM  TIOJB30BAHUS ~ XAUMHYECKOW  TMMOCYAO0N W
7a00paTOpHBIM  00OPYJIOBAHUEM, a TaKXKE TMpaBujiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM € HWHCTPYKIUSMHA 10 BBITOJHEHUIO
Ja00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYEHUIO W COOMPAHMIO
ra3oo0pa3HbIX BEIICCTB (BOAOpOAA M KHCJIOPOJA), MNPUTOTOBJICHHUIO
PacTBOPOB C OMPENEIIEHHOW MACCOBO# JTOJEW PaCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOAMTH  XUMHYECKHE  DKCICPUMEHTHI  TIO
PACIIO3HABAHUIO PACTBOPOB ILENOUYEH U KUCIOT € MOMOILIBI0 HHINKATOPOB
(makmyc, peHoadTanenut, METUIIOPAHK U JPYTHE).

K xoHiy 00y4eHus B 9 kjacce NpeIMETHBIE PE3YJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHUIA:

PACKPBIBATh CMBICI OCHOBHBIX XWMWYECKMX TOHITHA: XUMHYECKHAN
DJIEMEHT, aTOM, MOJIEKYJIA, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CIIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTEHEHb
OKHCIICHUS, XUMUYECKAs PEAKLIMsI, XUMUYECKasi CBs3b, TEMUIOBOU 3P PeKT
pEeaKUMM, MOJIb, MOJIAPHBIA  O00BEM,  pacTBOpP,  DJICKTPOJIUTHI,
HERJICKTPOJIUTHI, SICKTPOJIMTAYECKAS TUCCOLMALUS, PEAKIUU HMOHHOTO
oOMEHa, Karaau3arop, XWUMHUYECKOE€ PaBHOBECHME, OOpatumble U



HEOOpaTUMBbIE PEAKIUN, OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIMH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb,  OKUCICHHME M BOCCTAHOBJICHHE,
aJoTponus, aM(pOTEPHOCTh, XMMHUYECKAsl CBS3b (KOBAJICHTHAs, MOHHAS,
METAJIJINYECKast), KPUCTAIUIMYECKAs pEIIETKA, KOPPO3us METAILIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOH PEAKIUM, NTPEACIbHO JOMyCTUMAast
koHueHTpauus [ 1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHITHA W
NPUMEHSATH 3TH MOHATHS TIPY ONMMCAHWUY BEIICCTB U UX MPEBPALLEHUIA;
UCMOJb30BaTh XMUMHYECKYI0 CHUMBOJIMKY JUISL COCTaBieHHS (HOpMyJl
BELIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

OTNPEACTATH BAJICHTHOCTh M CTENEHb OKUCIICHUS XUMUYECKHUX JIEMEHTOB B
COCOMHEHMIX Pa3MYHONO COCTABA, MPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KJIACCYy COCOUHEHMH 1O (opMyliaM, BHJA XUMUYECKOU
CBA3M (KOB&ICHTHAS, WOHHAs, METAJUIMYECKAsA) B HEOPraHMYECKHX
COCIMHEHMSX, 3aps]l HOHA MO0 XMMHYECKOH (Popmylie, XapakTep Cpeasl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCIAWHEHWH, THIl KPUCTALTUYCCKON
PpEeIIETKH KOHKPETHOTO BEIICCTRA,

packpeiBate cMmbich [lepuoamueckoro 3akona JI. WM. Menneneesa u
JEMOHCTPAPOBAaTh €ro MOHMMAHWE. OMNKMCHIBATH M XapaKTEPHU30BAThH
Tabmmunyro popmy Ilepnoanueckoil CUCTEMBI XMMHUYECKHAX SJIEMEHTOB!
pa3nuuaTh MOHATHS «rJaBHas moArpynna (A-rpynmna)» U «moOo4Has
noarpynna (b-rpynma)», maibie W OOJbIIME MNEPUOJBI, COOTHOCUTH
00O3HAYECHUs, KOTOPBIE HMEKOTCSI B TNEPUOAMYECKOM Tabmuue, ¢
YHUCJIOBBIMA ~ XAPAKTEPUCTUKAMH  CTPOCHHMSI  aTOMOB  XMMHWYECKHX
AJIEMEHTOB (COCTaB M 3apsj  sapa, OOIIee YUCIO DJICKTPOHOB U
pacnpelieiieHue WX MO DJEKTPOHHBIM  CJIOSIM), OOBSACHATH  OOMIKE
3aKOHOMEPHOCTH B M3MEHCHHH CBOMCTB 3JIEMEHTOB M MX COCAVHCHHIA B
npesenax MajiblX NEPUOAOB W TTIABHBIX MOATPYII C YYETOM CTPOEHUS MX
aTOMOB,

KJIAaCCU(PUIMPOBATh XUMHYECKUAE BJIEMEHThI, HEOPraHUYECKUE BEIICCTBRA,
XUMHYECKHAE PEakUK (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BEIIECTB, MO TEIIOBOMY 3(P(DEKTY, MO U3MECHEHHUIO CTETIEHEN OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB),

XapaKTEPU30BaTh (OMHUCHIBATH) OOIIME W CHEHUPUYCCKUE XHUMUYECCKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPXAAS OMHCAHUE
OpPUMEpPaMU MOJIEKYJIIPHBIX W WOHHBIX YPABHEHHMI COOTBETCTBYIOLINX
XAMUYECKUX PEAKLINIA,

COCTaBJSITh YPABHECHHS DJICKTPOJIMTUYECKOH AMCCOLMALIMM  KHCTIOT,
IIEJI0YEHN W COJIEH, MOJHBIE M COKPAIIEHHBIE YPABHEHUS PEAKIIUA HOHHOIO



oOMEHa, ypaBHEHHUS peakluii, MOATBEPKIAIONIMX CYIIECTBOBAHUE
TEHETHYECKOM CBS3M MEXK]Y BEIICCTBAMH PA3IMUHBIX KJIACCOB;
PacCKphIBaTh  CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMiA
MOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OaliaHCa 3TUX PEAKIIUA;
MPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOKHOCTH TIPOTEKAHUS XMMHUUYECKMX MPEBpAlICHUI B Pa3IMUYHBIX
YCIOBHUSX;

BBIUUCIIATE OTHOCUTEIBHYI) MOJIGKYJISPHYIO M MOJISIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOrO »JJEMEHTa 1o Qopmylie
COEZIMHEHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
M0 YPAaBHEHUIO XMMUUYECKOW PEaKIIny;

coONIoAaTh  MpaBWJia  MOJIb30BAHMS ~ XUMUYECKOW  MOCYIOH W
Ja00paTOpHbIM  O00OPYJOBAHMEM, a TaKKe TMpaBUja OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBIMOJHEHUIO
71a00paTOPHBIX XWMHUYECKUX OMBITOB MO TOJYYECHUIO W COOMPAHUIO
razo00pa3HbIX BEIECTB (AMMHAKA M YTIIEKUCIIOTO ra3a),

OPOBOJUTh  PEAKIMU, TOATBEPXKIAIOIIME  KAUECTBEHHBI  COCTaB
Pa3IMYHBIX BEUIECTB. PACMO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMUI-,
uoaua-, KapOonar-, Qocdar-, cunukar-, cyibdar-, THIAPOKCHI-HUOHBI,
KaTHOHbI AMMOHMSI U MOHBI M3YyUEHHBIX METAJIOB, MPUCYTCTBYIOLIME B
BOJIHBIX PACTBOPAaxX HEOPraHMUYECKUX BEIIECTB,;

OPUMEHSTH OCHOBHBIE OMEPALMM MBICIIUTEILHONW NESTETbHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OOOOMICHWE, CUCTEMATU3AIMIO, BBISIBJICHUE
OPUYMHHO-CJICICTBEHHBIX CBS3€H — JUIsl M3YYEHUS CBONCTB BEIIECTB U
XUMHUYECKMX PEaKLMH, €CTECTBEHHO-HAyUYHbIE METOJbl TO3HAHUS —
HAOJIIOICHUE, M3MEPEHHUE, MOJECIMPOBAHUE, DKCICPUMEHT (pEasibHbI U
MBICJICHHBIH ).
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