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Conepsxkanue TeM y4eOHOro npeamera « Oomas xumus ( 6aza) 11 kiaacc

Tema 1. Ilepuoanyeckuii 3aK0H U CTPOeHHE aTOMA

XuMHUeCKud aieMeHT. ATtoMm. Sapo aroma, H30TONBI. JNEKTpOHHas 000JI0YKa.
DHepreTHYecKue YpOBHH, IOJYpPOBHH. ATOMHBIC opOuTanu, s-, P-, d- u f-35eKTpOHBI.
Oco0eHHOCTH pa3MeIleH s JIEKTPOHOB 110 OPOUTANIAM B aTOMaX MajbIX M OOJIBIIMX HEPUOJIOB.
OHepreTuyeckue ypoBHHU, MOAYPOBHU. CBS3b MEPUOIMYECKOTO 33aKOHA M IMEPUOJUYECKON
CUCTEMBl XMMMYECKHUX DJJIEMEHTOB C TEOpPHEH CTpOCHHMs aTroMoB. KOpOTKMH W JIMHHBIA
BapUaHTHl TaONUIBl XMMUYECKHX 3JeMeHTOB. llonokeHne B MEPUOIUYECKON cucTeme
xumuueckux oaementos JI. M. Mengeneesa BoAopoJa, JaHTAHOUAOB, AKTUHOWIOB U
MCKYCCTBEHHO IIOJIyYEHHBIX 3JIEMEHTOB.

BaneHTHOCTB M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. Ileproanyeckoe n3MeHeHue BaJICHTHOCTH
u pa3mepoB atomoB. llepuogmueckuit 3axkon . 1. MenneneeBa B CBETE y4EHUS O CTPOCHHH
atoma. Otkpsitue /. 1. MenneneeBbIM EpHOIUYECKOrO 3aKOHA.

Ilepnonnueckas  cucremMa  xumuyeckux  oanementoB I M. Mengeneea —
rpaguyeckoeoToOpaxe-Hue MepUOAUYECKOro 3akoHa. Ddusznyeckuili CMBICI HOPSAAKOBOIO
HOMEpA DJJIEMEHTa, HOMEpA IepuoAa U HOMepa Ipynnbl. BajeHTHbIE 371eKTpoHBI. IIpuunHbI
M3MEHEHUs CBOICTB 3JIEMEHTOB B IEPUOAX U rpynnax (IJaBHbIX NOArpyMIax).

[TonosxeHne BOOpOAa B IEPUOJUIECKON CUCTEME.

3HaueHue MEepUOJNYECKOro 3aKOHa U MEPUOJUYECKON CUCTEMbl XMMHUECKUX 3J1eMeHTOB /1.
W. MenneneeBa Ui pa3BUTHs HAYKU U IOHUMaHUsI XUMUYECKOW KAPTUHBI MUDA.
Jemonctpauuu. Pasnnynbie GopMbl NepuoIUYEcKOil cUCTEMbl XUMHUYECKUX 3yieMeHToB /[l. W.

Menneneesa.

JemoncTpanus. MoJenb KpUCTaIUTMYECKON peleTKy xyopuaa Hatpus. OOpas3ibl MHHEPAJIOB C
MOHHOW KPHUCTAJUIMYECKOW PEIIETKOM: KalblUTa, raJuTa. Moaenu KpUCTANIMYECKUX PELIETOK
«Cyxoro Jpaa» (Wid uoja), anmasa, rpadura (uiu kBapia). Monaens monekyssl JJTHK. O6pasib
wiactmace  (peHonodopmanbieruaple, — MOJIMYpETaH, NOJIMATWIEH,  TOJUIPOIHIIEH,
HNOJUBUHMUIXJIOPUA) M M3zenus U3 HUX.OOpas3upl BOJOKOH  (IIepcTh, INENK, aleTaTHOe
BOJIOKHO, KalpoH, JIaBCaH, HEWJIOH) U u3/enus u3 Hux. OOpasibl HEOPraHUYECKUX MOJIUMEPOB
(cepa muIacTHMuUecKas, KBapl, OKCHJ aJIIOMHMHHUSA, TNPHUPOJIHBIE AIIOMOCHINKATH). Mojens
MOJIIPHOTO 00BbeMa ra3oB. TpH arperatHbiX COCTOSIHMSI BOoAbl. OOpa3ibl HAKUIM B YallHUKE U
TpyOax LEeHTpalbHOro oToIyieHus. JKecTKkocTh BOJBI M CcrocoObl ee ycTpaHeHus. [Ipubopsl Ha
KUAKUX Kpuctauiax. OOpas3lpl pazIuyHbIX JUCHEPCHBIX CHCTEM: SMYJIbCUHM, CYCHEH3UH,
a’po30J1eH, TelIei U 30JeH.

Tema 2. CTpoeHue BelecTBa.

Xumuueckasi CBsi3b. Buabsl M MexaHU3Mbl 00pa30BaHUS XMMHYECKOH cBsi3u. MoOHHas CBA3b.
Karnonsl u anuoHsl. KoBasieHTHass HenosjspHas cBsa3b. KoBaJeHTHas MOJsSIpHas CBA3b.
OnexkTpooTpuuaTenbHOCTh. CTeNeHb OKHUCIeHWs. Meramndeckass cBsA3b. BoaoponHas cBA3b.
[IpocTpaHCTBEHHOE CTPOEHUE MOJIEKY]I HEOPTaHUUECKHUX M OPraHUYECKUX BEIIECTB.

THUITBI KPUCTAINIMYECKUX PEIIETOK U CBOMCTBA BEILIECTB.

[TpuunHB MHOTOOOpa3usl BEIIECTB: N30MEPHsI, TOMOJIOTHSI, aJUIOTPOIHS, U30TOMHS.

Hucnepcubie cuctembl. VicTuaHbIe pacTBOpbl. CrIOCOOB BhIpaKeHHsI KOHLIEHTPAIlMA PacTBOPOB:
MaccoBasi JI0Jii pPaCTBOPEHHOI'O BEIIECTBA, MOJSpHAs KOHLEHTpauusa. KolouaHele pacTBOPHI.
305H, Teu.

JemoHcTpauuu. Mojenun  MOHHBIX, aTOMHBIX, MOJEKYJISPHBIX U METAUIMYECKHX
KpUCTaTH4ecKux pemeTok. ekt Tunmans. Moenn MoiIeKys1 H30MepOB, TOMOJIOTOB.
[Ipaktuyeckas pabora Nel « Ilomydyenue, coOupaHue M pacro3HaBaHUWE Tra3oB: BOAOPOAA,
KHCIJIOPOJIa, YIJIEKUCIIOr0 ra3a, aMMHaKka, STUICHA, alleTUIICHA.

Kontponbnas paboraNel mo teme « Ctpoerue atoma» u « CTpoeHHe BEIIEeCTBa»



Pacuernble 3amaun. Beruncienne macchl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOAYKTa pEaKlUu,
€CJIM JUIS €0 MOJYYEHUs JIaH pacTBOP € ONPEAEIEHHON MACCOBOM J0JIE HCXOJHOIO BEUIECTBA.

Tema 3.9J1eKTPOJMTHYECKAS TUCCONUALUSA.

DNEKTPOIUTHI U HE BIEKTPOIUTHI. DIIEKTPOIUTHUECKAs qucconnanus. Kuciaorel, ocCHOBaHUA
Y COJIA C TOYKU 3PEHUSI TEOPUHU IIEKTPOJIUTUYECKON AUCCOLMALINH.

XUMHYECKHE CBOMCTBA BOJBI: B3aMMOJAEHCTBHE C METallIaMU, OCHOBHBIMU U KHCJIOTHBIMU
OKCHJAMHM, pa3joKeHue M oOpa3oBaHHE KpHUCTAUIOTHIpaToB. Peakuuu ruaparanuu B
OPraHU4YEeCKON XUMHH.

['unponu3 opraHuyeckux M HeOpraHmdeckux coenauHeHuid. HeoOpatumeblii rugponus.
OOpaTuMblii TUAPOIU3 COJIEH.

I'maponnus OpraHWYecKUX COEAMHEHUHM W €ro MNPAaKTUYECKOE 3HAYEHUE [UIS IOIYyYeHUS
TUAPOJIM3HOIO CIUpPTa M MbUIa. buonoruueckas posib Tuaponu3a B IUIACTUYECKOM U
SHEPreTU4ecKOoM OOMEHE BEIIECTB U YHEPIHH B KIIETKE.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. Ctenenb okuciaeHus. OnpeneneHue CTerneHu
okucieHus 1o Qopmyne coeauHeHusa. IloHaTne 00 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIX
peakuusax. OKUCIIEHNE U BOCCTAaHOBJIEHUE, OKUCIUTENb U BOCCTAHOBUTEIIb.

DNEKTPOoNN3. DIEKTPOIN3 KAaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBINM IpOLECC. DIIEKTPOIU3
paciuilaBOB M pacTBOpPOB Ha IpuMepe XxJjopuaa Hartpus. [IpakTuueckoe mNpuUMEHEHHE
3JIEKTPOJIN3a. DNEKTPOIUTUUECKOE MOTYUCHHUE aTFOMUHUSL.

Hemonctpamuu. IIpeBpamienne kpacHoro ¢ochopa B Oenbiit. Momenn Moiekyn OyTaHa u
n300ytaHa. 3aBHCHUMOCTh CKOPOCTHM pEaKIMH OT TMPUPOABl BELIECTB Ha MpUMeEpe
B3aMMOJICHCTBUSI PACTBOPOB PAa3IMYHbIX KHUCIOT OJMHAKOBON KOHLEHTPALUU C OJAMHAKOBBIMU
rpaHyllaMd IIMHKa ¥ B3aUMOJICHCTBUS OJUHAKOBBIX KYCOYKOB pa3HbIX METAJJIOB (MarHus,
[IMHKa, JKeJie3a) C COJSIHOM KHCIOTOW. B3ammonelcTBue pacTBOPOB CEPHOM KHUCIOTHI C
pacTBopamMH THUOCYyJdb(paTa HATpUS PA3IUYHOM KOHIEHTPALMU U TeMmIeparypbl. Mojenb
KuMsero cnos. PasnmoskeHue mnepokcuia BOJOpOAa € IMOMOUIbIO Karaiau3aTopa (okcuja
mapranna (IV)) m karamasel cblporo Mmsca u ceiporo kaptodens. [Ipumepbl HeoOpaTUMBIX
peakuuii, uAymux ¢ o0pazoBaHUEM OCaJKa, Ta3a WK BojAbl. B3auMmozeiicTBre TUTHS U HATpUs C
Bosoil. Ilomyuenue okcuna pocdopa (V) u pacTBopeHHE €ro B BOJIE; UCTIBITAHNUE TTOJY4YEHHOTO
pacTtBopa akmycoM. O0pa3ibl KpucTayioruapaToB. VcnblTaHue pacTBOPOB AJIEKTPOIIUTOB U HE
NIEKTPOJINTOB HAa MpPEeIMET JHUCCOLMAlMHU. 3aBHCHUMOCTb CTENEHU DJIEKTPOJUTHYECKON
JUCCOLIMAIIMM YKCYCHOM KHCIOTHI OT pa3zbaBieHusl pacTBopa. ['muponn3 kapOuaa KanbLus.
['unponu3 kapOOHATOB MIENOYHBIX METAUIOB M HUTpaToB IMHKA Wi cBuHIA (II). [Tomyuenue
Mblta. [Ipocreiiniyie OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKLMU: B3aUMOJIEHCTBHE IMHKA C
COJISTHOM KHMCIOTOW M jxene3a ¢ pactBopoM cynbdara meau (II). Mopens snexTponusepa.
Monenb 31eKTPOIU3HOM BaHHBI 17151 IOJTYYEHUS aTFOMUHUS.

[Tpaktiueckass pabota Ne2 « PemieHne skcnepuMEHTANbHBIX 337a4 Ha HJICHTU(DUKALUIO
HEOPraHMYECKUX U OPTaHUYECKUX COCTUHEHMM.»

JlaGopaTtopHble OmNBITHL. 6. Peakius 3aMelieHUs MeIu Kele30M B pacTBOpPEe MEIHOTO
Kymopoca. 7. Peakumm, maymme c oOpa3oBaHuMeM ocajka, raza u Bojbl. 8. [lomyuenue
KHCJIOPO/ia pa3iokeHUEM MepoKCcHIa BOJIOpO/ia ¢ MOMOIIbI0 okcuaa Maprania (IV) u katanaszsl
ceiporo kaprodens. 9. Ilomydenwe BomOposia B3aUMOJICHCTBHEM KHCIOTHI C IUWHKOM. 10.
Paznuunble cinyyau ruipoiinsa cose.

Tema 4. XuMHn4ecKue peakumu.

Knaccudukanus XuMHUECKUX peakliii B HEOPraHUYECKOM U OpraHN4ecKoi XUMHUU.

CKOpOCTh peakiiy, €€ 3aBUCHUMOCTh OT Pa3IUYHBIX (PaKTOPOB. 3aKOH JEHCTBYIOIIUX Macc.
Oueprus aktuBauuu. Kartanmuz u kartamuzaropbl. OOpaTuMocTh peakiuil. Xumudeckoe
paBHOBecre. CMelleHHE paBHOBECHs IO JeHCTBUEM paznuuHbIX ¢akTopoB. IIpuniun
Jlelllatenwe. [Tpon3BOACTBO CEpHOI KUCIOTHI KOHTAKTHBIM CITOCOOOM.



OnexTponuTHyeckas auccouuanys. CUIbHbIC U C1a0ble AIeKTPOIUThL. KHCI0THO-OCHOBHBIE
B3aUMOJICUCTBUS B pacTBopax. Cpena BOAHBIX PACTBOPOB: KHUCIAsA, HEHUTpaibHasl, IIEJIOYHAs.
Nonnoe npoussenenue Boabl. Bogopoausiit nokasarens (pH) pactBopa.

Peakuun, wuaymue ©0e3 H3MEHEHHs COCTaBa BELIECTB. AJUIOTPONUS M aUIOTPOIHbBIE
BUZOM3MEeHeHHA. [IpuYnMHbI aJstoTponuu Ha MpuMepe MOIUGHUKAIMA KUCIOpOAa, yriiepoaa U
docdopa. O30H, ero OHOIOTHYECKast POJIb.

H3omeps! 1 nzomepusi.

Peaknuu, uaymmue ¢ M3MEHEHHMEM COCTaBa BelIECTB. Peakuuu COENMHEHHUs, Pa3oKEHUs,
3aMelieHuss U OOMEHa B HEOPraHMYeCKOW M OpraHUYecKo XuMuu. Peakmum 5K30- U
sHAOTepMHUUecKre. TernoBoil 3QhekT XMMHUUECKON peakuil U TEPMOXUMUYECKUE YPaBHEHUS.
Peakuuu ropeHus, Kak 4aCTHBIN CIy4all SK30TEPMUYECKUX PEAKIIUM.

CkopocTh XUMHYECKOM peakiuu. CKOpOCTh XUMHUYECKOW pEaKIUH. 3aBUCHUMOCTh CKOPOCTH
XUMHUUYECKON PEaKIMK OT PUPObl PEArUPYIOLINX BEUIECTB, KOHLEHTPALIUU, TEMIIEPATYPHI,

IUIOIIA M TOBEPXHOCTHM CONPUKOCHOBEHMS M  Karainuzaropa. Peakumm romo- u
rereporennbie. lloHsTHe o Kataimsze W Karanuzaropax. DepMeHTHl Kak OHOJOTHYECKHE
KaTaJIu3aTopbl, 0COOCHHOCTH UX (YHKIIMOHUPOBAHHUS.

Obpatumocth xumuueckux peakiuil. HeobpaTtumble U 0OpaTuMble XMMUYECKUE PEAKIIUU.
CocTosiHME XMMMYECKOIO pPaBHOBECHs JUI OOpaTMMbIX XMMHUYecKHX peakuuil. CrocoOsbl
CMEILEHNs XMMHUYECKOI0 paBHOBECUSl Ha NpUMepe CUHTe3a aMMuaka. [loHstne 00 OCHOBHBIX
Hay4HbIX MPUHILIMIAX IPOU3BOJCTBA HA IPUMEPE CUHTE3a aMMHUAKA UJIM CEPHOM KUCIOTHI.

Pone BOmpl B xmmuueckoW peakuuu. MctuHHBIE pacTtBOophl. PacTBOpMMOCTE M
KJacCU(UKalMs BEIIECTB IO JTOMY NPU3HAKY: PacTBOPHMBIC, MAaJIOPACTBOPUMBIE U
HEPAaCTBOPHUMBIE BEILIECTBA.

[ToBTOpenue kypca xumuu 11 knacca-3uaca

XuMus M KH3Hb

Ponp xumMun B 00€CTICUCHHH DKOJIOTHYCCKOM, YHEPTeTUYECKON M TTUIIIEBON 0€3011acHOCTH,
pa3BUTUM MeAulMHBL. [loHATHE O HaydyHBIX MeETOJaX MMO3HAHMS BEIIECTB M XUMHUYECKUX
peaKuui.

UenoBek B MHpPE BEHIECTB M MATEPUATIOB: BAXKHEWIIHNE CTPOUTEIBHBIE MAaTEpPUAIIBI,
KOHCTPYKIIMOHHbIE MaTepHaibl, KpPacKu, CTEKJIO, KepaMuKa, MaTepualibl JJIs DJICKTPOHUKH,
HaHOMAaTEePHAaJIbl, OPTaHMYECKUE U MUHEPAIIbHBIC YI0OPCHHS.

XuMUsS W 3[0pOBbE YEJIOBEKA: MPAaBUJIA HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENApaToB,
npaBuiia 6€30MacHOr0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHUH B TIOBCETHEBHOM KU3HU.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[IPOITPAMMEBI 110 XUMHUN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUIA

Cornacho ®I'OC COO, ycraHaBnuBarOTCsS TpeOOBaHHUSA K pe3ylbTaTaM OCBOEHUS
00y4aroImyMUCs MPOrpaMM CpeaHero oouiero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
OoOydJaromMuMHUCs TPOorpaMM CpeaHero ooOImero o0pa3oBaHUsl (JIMYHOCTHBIM,
METamnpeaMETHBIM M TpeaMeTHbiM). HaydHo-meTomuveckold OCHOBOM  AJis
pa3paboTKu TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.



B cOoOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsSD» Ha YPOBHE CPEIHErO
o01miero o0pa3oBaHMsI BBIJICTICHBI CICAYIOMIAE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIUMUCS POCCUHUCKONW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOTIPEIEIICHHIO;

HaJIM4KMe MOTUBALMH K OOYYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS B CBOEH
JESATEIbHOCTH EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYIIMMH 1I€TOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTH CTAaBHUTh
LEJU U CTPOUTDH KU3HEHHBIC IIJIaHBbI.

JIMYHOCTHBIE PpEe3yNbTAaThl OCBOCHMS IMpeaMeTa «XHUMHsD) JOCTHUTaloTCsi B
€AUHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESATEIBHOCTH B COOTBETCTBHHM C
TYMaHUCTUYECKUMH, COIIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U HealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPa3BUTUS W HPABCTBEHHOIO CTAHOBJEHHUS JIMYHOCTHU
o0yyJarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaXKaroT
C(OPMUPOBAHHOCTh OIbITA T[O3HABATEIBHOM W TPAKTHUUYECKON NEeATEIbHOCTH
oOyuJaroluxcs Mo peajin3aliy NPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPAaBONOPSIKY;

OPEJCTaBICHUS O COLMAIBHBIX HOpMax M TMpaBUaX MEXJIMYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JESTENIbHOCTU TMpU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BHIMOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh M MPUHMMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJOB YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHHUsI K TMpOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHS] HAYKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPpyZAa YYEHBIX U MPAKTHKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM U OCO3HAHWE MOCIEACTBUUA 3THUX
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOoicHUsT TpaBwil 0Oe30macHOro OOpallleHHus] C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUSATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesTEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE€ B PEUICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY M3YUYEHMIO MPOQPECCHl pa3InyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JIE€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccun M peanus3anui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeObHOCTEM 00111eCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTUYECKU 1I€JIECO00PA3HOr0 OTHOILIEHHUS K MPUPOJIE, KaK HCTOUYHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIeM, BIHSHHUS
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIbHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIONb30BAHUA JOCTHXKEHUNA XUMHHM  JUIs
pELIEHHs BOINPOCOB PALIMOHATILHOTO PUPOIOIIOIb30BAHUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUSITHBIE IKOJIOTUYECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILATD HX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPAaKTHUKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIECTBEHHON TPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(OpMHUPOBAHMN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/JIaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TMPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHHs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMU
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpPAaBICHHOCTH W BaXHOM pOJIM B
CO37IaHMHM HOBOM 0a3bl MaTepUAIbHOU KYJIBTYpHI, PEHICHUH II100aIbHBIX MpodsieM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0O€30MacHOCTH, B PAa3BUTHUM MEAMIIMHBI, O0OECHEYEeHUH YCIOBUN
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHOM JKM3HM KaXKIOro dieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MOJIy4aeMble€ 3HAHUS JJIs aHAIU3a U OOBSCHEHUS SBJICHUI OKPYKAIOIIEro MUpA U
IPOUCXOASAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaILIHSIX;

WHTEpeca K O3HAHUIO U UCCIIE0BATEIIbCKON AESTEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNudHbIX chepax nmpodeccruoHaaIbHOMI
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertamnpeaMeTHbIe Pe3ysIbTaThl OCBOCHHS YY4EOHOTO MpeaMeTa «XUMUs» Ha
YPOBHE CpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:



3HayuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHS  OOydaIOIIUXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOUICHAYYHbIE TMOHATHUS, OTPasKaoIIne
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
npoliecc, CUCTeMa, HayuHbI (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHHUBEpCaJbHble y4eOHBIC NEHCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

peryJIsSTUBHBIC), obecrieunBaroIIe dhopMupoBaHUe (byHKIIMOHATBHOM
I'PaMOTHOCTH M COIIMAIHOW KOMITETEHITUN 00YyYaroIXCs;
CTIOCOOHOCTH 00yJaronmxcs UCTIONTb30BaTh OCBOCHHBIC

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJISTHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbLHBIMH
AeHCTBUSIMM:

1) 6a30Bble JJOru4YecKune JaeicTBUSI:

CaMOCTOSITeIbHO  (DOPMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATECIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPHW OCBOCHUW 3HAHUU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATUM M YCTAHABIMBATh WX B3aWMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSTUS JJISI OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINI;

YCTAHABIMBATh IPUYUHHO-CICIICTBEHHBIE CBA3W MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJCHUS (MHAYKTUBHbBIC, JEIYKTHUBHBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMHHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJIC/ILHBIC TIPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON
peakiuu — TPU PEIICHUU YYCOHBIX IMO3HABATEIBHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHATh Ha3BaHHBIC MOJIEIbHbBIC MPEICTABICHUS /IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMHUYECKUX PEaKIIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:



BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peaKkuuu;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITENLHO C(OpPMYyJIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpoBaTh
000011I€HUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTABJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
JESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 3aJay, IPUMEHEHUIO pPa3JIudHbIX
METO/IOB [TO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
NOMYJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJIEpP)KaHUsA, CIPaBOYHbIE MOCOOUS,
pecypcel MHTEpHeTa), aHanmu3upoBaTh UH(OPMALMIO Pa3IMYHBIX BUIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wHPOpPMAIIUM, HEOOXOTUMOM JUIS BBIMOJHEHHS YYEOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uHdopmaruu (cxembl, rpadUKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KAyeCTBE CpeacTBa NpH paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpEeBUATYPBI, HOMEHKJIATYPY;

UCIIONIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaIJISTHOCTH.

OByaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH J1eHCTBUSMMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOI TeMbl B XOJ€E Majaora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HJEH, (GOPMYyJIHpPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHUS NPEJI0KEHHOMN 3a1a4u;

BBICTYNIATh C MPE3EHTALUENl pe3ylbTaTOB IO3HABATEIBHOW AESATENBHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBHIMOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peajln3alui y4eOHOro mpoekTa U (OpMyIUpOBaTh BBIBOIbI



10 Pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN IyTEM COIVIACOBAHMS MO3ULIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILIECTBISTh CBOK IO3HABATEIIbHYIO
NESATENIbHOCTD, ONpefensdas €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraeMblii aJrOPUTM JACUCTBUNA TpHU
BBIMIOJTHEHUH YYE€OHBIX U HCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Hauboee
3¢ (EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEAKLUSX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HAa OCHOBE CaMOAHaJIn3a
Y CAMOOLICHKH.

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOIas U HeopraHuyeckas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHH B TIO3HAHHM SIBICHUI
npupoasl, B  (QOPMUPOBAHUM MBIIUICHUS W  KYyJIbTypbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUYECKUX 3a1ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO W MPUPOHOMN
cpene;

BJIJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHUYCCKUIM 3JEMEHT, aToM, H30Tom, s-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS ), KpUCTAJTMYECKAs PEIIETKA,
TUMBl ~XUMHUYECKUX  PEAKUHMA, PpacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHbI (TEOpus
ANEKTPOJUTHYECKON aucconmanuu, nepuoandeckui 3akon [[. M. Menpaeneena,
3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUSI SHEPTrUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN S3BIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIlUe B OCHOBE MOHUMAHMS MPUYUHHOCTH U
CUCTEMHOCTH XHMMYECKUX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUN U 0€30MMaCHOM HCTIOIB30BAaHUN BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM NESITEIHHOCTH YEJIOBEKA,

chOpPMHPOBAHHOCTh YMEHUN BBISBIISATH XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBAaTh UX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OMMCAaHWUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHUM;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY JJIs
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckyto HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX



HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETaIIEHasl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN OMPEENISITh BAJICHTHOCTDh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX Pa3IM4YHOIO COCTaBa, BUJ XUMHUYECKOH
CBSI3U (KOBAJICHTHAsI, HOHHAs, METAJUIMYECKAsl, BOJAOPOHAS) B COCUHEHMSIX, THUII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BeEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
VWOHHAsl, METAJUIMYECKAs), XapakTep Cpeabl B BOAHBIX pacTBOpax HEOPraHUYECKHX
COCJIMHCHUM;

c(pOpMUPOBAHHOCTH YMEHUI YCTaHABJIMBATh IIPUHALJIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPENeIEHHOMY KJacCy/TpyIe
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI MEPUOIUYECKOTO 3aKoHa /[,
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaATh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX JJeMeHTOB 14 mnepuonoB Ilepmonnueckon cucTteMsl
xuMuuecknx 3iemeHtoB [I. M. MenpeneeBa, MCHONB3ysl MOHATHS «s-, P-, d-
IIEKTPOHHBIE opouTtanu, «QHEPreTUYECKue YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMUMHUYECKUX JIEMEHTOB U MX COCOUHEHUN
1o nepuoaam u rpynnam Ilepruonndeckon cucrempel XUMUYECKHX 351eMeHTOB [1. .
Menpaeneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHbIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIUA;

C(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE PEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIy M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
addekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTHU
peaKIK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUd pa3IUYHbIX
TUIIOB, TIOJTHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIMU UAYT J0 KOHIIA;

cOPMHPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIMH, MOATBEPKIAIOLINE
KAUECTBEHHBI COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

C(OPMUPOBAHHOCTH ~YMEHHMH  PACKpPbIBaTh CYIIHOCTh  OKHCJIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTABIEHUS AJIEKTPOHHOIO OanaHca
ATUX PEAKLUM;



c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUy OT PA3IUIHBIX (AKTOPOB; XapaKTep CMEIMICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaThb XHWMHUYECKHE IIPOIECCHI,
JeXallue B OCHOBE MPOMBINIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAMAX WU
HKOJIOTUYECKUX MPOOIeMax XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
pU XMMHYECKUX PEaKIUsAX, MacChl BEIIeCTBa WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKON
MOCy/IOl U J1abOpaTOPHBIM OOOpPYJAOBaHUEM, a TaKXE IpaBWiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W  BBINOJHATh XUMHUYECKHM
AKCHEPUMEHT (pa3yIoKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
ONpEENCHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOUIBIO  YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
temam «Metaiub» U «HeMmertaib») B COOTBETCTBUU C IpPaBUJIAMU TEXHUKH
0e30MacHOCTH MPHU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYyAOBaHUEM,
NPEACTaBIATh PE3yJbTaThl XHUMHUYECKOTO JKCIEepuMeHTa B (opMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIHil U (HOPMYIUPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUNW KPUTUYECKH aHAJIMU3UPOBATH XHUMHYECKYIO
nHpopMaIMio, TMOJy4aeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHET 1 ApyTHX);

chOPMHPOBAHHOCT, ~ YMEHHMA  COONIIONATh  TpaBUjia  DKOJOTUUYECKH
[eJIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYAOBOM NEATETHHOCTH B IIEJISIX
COXpaHEHHUs] CBOETO 3/I0POBbS M OKPY’KAaIOIIEW MPUPOIHOM Cpellbl, 0CO3HABAThH
OTMaCHOCTh BO3/ICHCTBHS HA )KUBBIE OPTaHU3MbI ONPE/ICTEHHBIX BEIIECTB, TOHUMAs
cvbpicnt mokasarens I[IJIK, moscHAT, Ha mTpuMepax CHocoObl yMEHBIICHUS W
NpEAOTBPAICHUS UX BPEHOTO BO3/ICICTBUS HA OPTaHU3M YEJIOBEKA;

JUTsT 0OyJaronuxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbSI: YMEHUE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;



JUISL CHENBIX W CHA0OBHAAIIMX OOYYAIONIUXCS: YMEHHE WCIIOJIb30BATh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiinsg mis 3anmucn XUMHYECKUX

dbopmy.

TemaTnueckoe IJIAaHUPOBAHUE

N3ydaemblil MaTepual ITo ITo Koun Komu |Bugpel nestenpHOCTH
mnporp |paboue |Uyec |4ecTB
amMme | i TBO 0

O.C.I'|mmporpa |KOHT  |IIpaKkT
abpue |Mme poJIb  |HYECK

JIsiHa HBIX 170:¢

pabo |pabort

T
Tema 1. Tlepuonuueckuii |4 3 XapakTepru30BaTh 3JIEMEHTHI
3aKOH M CTPOEHUE aToMa MaJibIX EPUOJIOB 0 UX

nosioxkeHuro B Ileproanyeckon
cucteme /1. 1. Meneneena.
JaBaTp onpeneneHus
BOKHEHIITNX XUMHUYECKUX
MMOHSITAN : BEMECTBO, XUMHUYECKU I
3JIEMEHT,aTOM,0THOCUTENIbHAS
aTOMHasi Macca,n30TOIbI.
Onpenenenue BUIOB
KJIacCU(UKAILIUU: ECTECTBEHHOHN U
HMCKYCCTBEHHOU. BhITTOTHEHNE
MPSIMOTO JETYKTHBHOTO
nokazarenbcTBa. Co3maHue
MOJIEJIEH C BBIJICIICHUEM
CYILIECTBEHHBIX XapaKTEPUCTUK
00BEeKTa U UX MPEJICTABICHUEM B
MIPOCTPAHCTBEHHO-TpaPUUeCKOi
WJIM 3HAKOBO-CUMBOJINYECKOM
dbopwme.IIporao3upoBarh
CBOMCTBA XUMHUYECKHX
DJIEMEHTOB M UX COSTMHEHUH

Ha ocHoBe [lepnoanueckoii
cucteMsl /. 1. MeHpaeneeBa.
[IpeacTaBisTh ClOXKHOE
CTPOEHHE aTOMa, COCTOSILETO U3
A7pa 1 SJIEKTPOHHOU 000I0UKH.
HaxonuTte B3aMOCBS3U MEXKITY




MOJIO’KEHHEM DJIEMEHTA B
[Tepuoanueckoii cucreme /1. U.
MenpeneeBa 1 cTpoeHUEM

ero aroma. CocTaBJsITh
AJIEKTPOHHBIE U 3JIEKTPOHHO-
rpadudeckue GopMyIibl aTOMOB
S-, p- ud-ny1e-MEHTOB.
IIpencrasnsaTe pasBUTHE
HAy4YHBIX TEOPHIl 110 CIIMpaIH Ha
OCHOBE Tpex (GOpMYIUPOBOK
[Tepuoanueckoro 3akoHa.
OnuceiBaTh CTPOEHUE aTOMA U
CBOI1 CTBA - XUMHUYECKUX
AIIEMEHTOB U UX

COCIMHEHUH Ha OCHOBE
ITepnonnueckoii cucremst . U.
Menneneesa

Tema 2. CtpoeHue
BelIeCTBa

11

XapakTepu30BaTh KOBAJICHTHYIO
CBSI3b KaK CBA3b, BOSHUKAIOIIYIO
3a cyeT 00pa3zoBaHUs OOIIMX
AIIEKTPOHHBIX Map MyTEM
MEPEKPbIBAHUS 3JIEKTPOHHBIX
opb6utaneit. Knaccuduuuponarsb
KOBaJICHTHBIE CBSI3U MO Pa3HbIM
OCHOBaHUSIM. Y CTaHABIIMBATH
3aBHCHUMOCTb MEKIy TUIIOM
XUMHYECKOH CBSI3U, TUTIOM
KPUCTAJTIMYECKON PEIIETKU U
¢bu3nUecKUMHU CBONCTBAMHU
BEIECTB. XapaKTEPU30BaTh
MOHHYIO CBSI3b KaK CBS3b,
BO3HHUKAIOIIYIO ITyTEM OTJIa4uH
WM puema 31ekTpoHoB. Kiac-
cu(UIUPOBATH UOHBI 110 Pa3HBIM
OCHOBaHMSAM. Y CTAaHABIUBATh
3aBHCHUMOCTb MEKy TUIIOM
XUMHUYECKOH CBSI3U, TUTIOM
KPUCTAJITIMYECKON PELIETKU U
(UBUYECKUMHU CBOWCTBAMHU
BEIECTB. XapaKTEPU30BaTh
METAJIJTNYECKYIO CBSI3b KaK CBSI3b
MEX/1y aTOM-HOHAaMU B MeTaJl1ax
U CIUIaBax MOCPENCTBOM
00001IIECTBICHHBIX BaJICHTHBIX
3JIeKTPOHOB. OOBACHATH EAUHYIO




MIPUPOY XUMUYECKHUX CBS3EH.
VYcraHaBnuMBaTh 3aBUCUMOCTD
MEXy TUIIOM XUMUYECKOMN
CBSI3U, TUIIOM KPUCTAJINYECKON
pemeTK: U PU3NIECKUMU
CBOMCTBaMH BELIECTB.
XapakTepu30BaTh OCOOCHHOCTH
arperaTHoOro COCTOSIHUSI BELLIECTB
Ha OCHOBE MOJIEKYJIIPHO-KMHETHU-
YECKUX MPEACTABICHUII.

VY cTaHaBIMBaTh MEXIPEIMETHBIE
CBsI3U ¢ (PM3UKOM Ha ITOW OCHOBE.
VY craHaBIMBaTh MEXIPEIMETHbIE
CBS3M C OMOJIOTHEN Ha OCHOBE
paccMOTPEHUSI IPUPOIbI
BOJJOPOJHOM CBSI3U U €€ POJIH B
OpraHu3aliy )KUBON MaTepuu.
Knaccudunuposats TBep/bie
BEILECTBA Ha KPUCTAJUIMYECKUE U
amopdHbIe. Y CTaHABIMBATD
3aBUCUMOCTb MEXI1Y TUIIOM
XUMHUYECKOH CBSI3U, TUIIOM
KPUCTAJUIMYECKOUN pEIETKH

1 GU3NYECKUMU CBOMCTBaMU
BemecTB. OOBSCHATD SBJICHHE
asotponuu. Mnmoctpuposarts
3TO SIBJICHUE PA3TMYHBIMU
npumepamu. Haxoauts otinnans
CcMecel 0T XMMUYECKUX
coenuHeHuil. OTpaxxarb

COCTaB CMeCEeH ¢ TOMOIIBIO MTOHSI -
THUS «10JIs1» MaccoBasi U
o0wvemHas. [IpousBoauthb
pacueTsl ¢ UCTIOIb30BaHUEM
ATOrO MOHATH. Y CTaHABIUBATh
3aBHCHUMOCTb MEXKY pa3Inuusi-
MU B (pU3HUECKUX CBOMCTBAX
KOMIIOHEHTOB CMECE! 1
croco0aMu UX pas3JeeHuUs.
Pemars 3a1aun Ha HaxOXKACHHE
Macchl (00bemMa) KOMIIOHEHTa B
CMECH, MacChl YUCTOTO BEIIECTBA
B 00pa3siie, MaccoBOil 101n
npuMecen XapakTepu3oBarTh
pa3IUYHbIE TUTIBI AUCTIEPCHBIX




CHCTEM Ha OCHOBEAarperaTHoro
COCTOSIHUS AUCTIEPCHOMN (a3bl U
JUCTIEPCUOHHOM CpeJibl.
PackpbIBaTh posib pa3inu4HbIX TH-
IIOB IUCIIEPCHBIX CUCTEM B
YKU3HU IPUPOJIbI U OOILECTBA.
[IpoBoauth, HaOIIOAATE U
ONMCHIBaTh XUMUYECKUI
AKCIIEPUMEHT 110

MOJIy4EHHUI0, COOMPaHUIO U
pacro3HaBaHMIO ra3oB.
[TpoBouTH peduiekcuto
COOCTBEHHBIX JIOCTHXEHUH B
[IO3HAHUM CTPOEHUS aTOMa U
CTPOEHHS BEIIECTBA.
AHanM3upoBaTh Pe3yabTaThl
KOHTPOJIbHOM paboThI U
BBICTPANUBATh

IYTH TIOCTHUXKEHUS HKETAeMOTro
YPOBHSI YCIIELIHOCTH.

Tema
3.DNeKTpOTUTHICCKAS
JICCOIIHAITUS

Onpenenarb NOHATHS
«pacTBOPBD U «PACTBOPUMOCTDY.
Knaccugunuposats BemiecTsa 1o
MPU3HAKY PACTBOPUMOCTH.
OTtpaxaTh cocTaB pacTBOpa ¢
MOMOIIIBIO TOHATUH «MaccoBast
JIOJISI BEILIECTBA B paCTBOPE» U
«MOJISIpHAsi KOHUEHTpaus
BelecTBay OnpenensiTe NOHATUS
«QIIEKTPOJIUTHDY,
CHEDJIEKTPOIUTBIY, «IIEKTPO-
JIUTUYECKAs TUCCOLIUALIHSY.
®opMyJIUPOBATH OCHOBHBIE
MOJIOKEHUS TEOPUHU
AIEKTPOIUTUYECKON AUCCO-
Manuu. XapakTeprus3oBaTh
CIIOCOOHOCTH DIIEKTPOIUTA K
JIUCCOLIMALlMHA HAa OCHOBE CTEIICHU
AIEKTPOIUTAYECKOMN
JYICCOITMAIINH. 3aIINCEIBAaTh
YpaBHEHUS JEKTPOJIUTHUECCKON
JIACCOLIMAIAN, B TOM YHCIIE

U CTYIICHYaTOM.

HabmtroaTe ¥ ONUCHIBATH JJEMOH-
CTPAlMOHHBIA XUMUYECKHUI




OKCNEepUMEHT. XapaKTepHU30BaTh
KHCJIOTBI B CBETE TCOPUU
ANEKTPOIUTUUECKOMN JTUCCO-
nuanuu. PazamgaTe obmiee,
0CO0EHHOE U SAUHUYHOE B
CBOMCTBaAX
a30THOM,KOHLICHTPUPOBAHHOU
CEpPHOU M MyPaBbUHOMN KHCIIOT.
[IpoBoauth, HaOMIOAATH U
OIIMCHIBATh XUMHUYCCKHUI
AKCIIEPUMEHT C ITOMOIIIIO
POJIHOTO SI3bIKA U s3bIKa

XUMUHU. XapaKTepHu30BaTh
OCHOBaHUS B CBETE TEOPHUH
BIEKTPOJIUTUYECKOMN JTHC-
comuanuu. Pasnnyars oO1ee,
0COOCHHOC U SIMHUYHOC B
CBOMCTBAX THAPOKCHJIOB U
OCCKUCTIOPOIHBIX
ocHoBauui. I IpoBoauTh,
Ha0JII01aTh U OIIUCHIBATh
XUMHUYECKUN SKCTIEPUMEHT C
MTOMOIIIBIO POJTHOTO SI3bIKA U
SI3bIKA XUMUHU. XapaKTepU30BaTh
COJIM B CBETE TEOPUU
ANEKTPOJIUTUYECKON AUCCOLIU-
anuu. Pasmnuats o61iee, ocoOeH-
HO€ M ¢AMHUYIHOE B CBOMCTBAX
CpPEIHMX U KHCIIBIX COJIEH.
[IpoBoauTh, HAOIIOAATE U
OITMCHIBATH XUMHYCCKUHN
IKCIIEPUMEHT C

MTOMOIIIBIO POJTHOTO SI3bIKA U
SI3bIKA XUMUHU. XapaKTepU30BaTh
THJPOJIN3 KaK 0OMEHHOE
B3aMMO/ICHCTBHUE BEIIECTB C
BOJIOM. 3anuChIBaTh YpaBHEHUS
peaKLMil TuapOoIu3a Pa3IuIHbIX
cosieid. Paznuuare runponus mo
KaTHOHY U aHUOHY.
[Ipencka3siBaTh peakiuio
Cpebl BOJAHBIX PACTBOPOB COJIEH,
00pa30BaHHBIX CHIIbHBIM
OCHOBaHHEM U CJ1a00i KHCIIOTOM,
c1a0bIM OCHOBAHHMEM U CHJILHOM




KuCI0TOM. PackpbIBaTh poJib
00paTuMOro ruapoIn3a
OpPraHUYECKUX COeIMHEHUHN KaK
OCHOBBI OOMEHA BEIECTB

B )KMBBIX OpraHU3Max U o0paTu-
Moro ruaposnsza AT kak
OCHOBBI HEPIreTU4YECKOro 0OMeHa
B )KMBBIX opranu3mMax. O600mars
3HAHUS O KIACCUPUKAIINH U
CBOMCTBaX OCHOBHBIX KJIACCOB
HEOpPraHMYeCKUX U OpraHuye-
CKUX COCIMHEHUH B CBETE TEOPUU
AJIEKTPOIMTUYECKOM ucconma-
LIMA. Y CTaHABIMBATH BHYTPU-
IIpEeIMETHBIE CBSA3H MEXK/y opra-
HUYECKON U HEOPTAHUYECKOU
XHMHEN B CBETE OOIIIETO,
0COOEHHOTO U €TMHUYHOIO

Tema 4. XuMuueckue
peakuuu

11

11

KnaccudunupoBats XuMuyeckue
peaKLMM 10 pa3IudHbIM
OoCHOBaHUsIM. Pa3nuuarts
O0COOEHHOCTH KJacCU(PUKAIII
peaKkurii B OpraHM4eCKON XUMHUH.
XapakTepu3oBaTh TEII0BOH (-
(eKT XUMHUECKUX PeaKIfii U Ha
€ro OCHOBE pa3Inuy4aTh 9K30- U
SHAOTEPMHUUYECKNE PEAKIINH.
OtpaxaTh Ter0BoM AP PeKT
XUMHUYECKUX PEaKIUi Ha TUCbME
C TIOMOIIBIO TEPMOXUMHUYECKUX
ypaBHeHUH. [IpoBOIUTE pacyeTsl
Ha OCHOBE TEPMOXUMHUYECKUX
ypaBHenuii.HaGmonate u
OTNHUCHIBATh JICMOHCTPAIMOHHBIN
XUMUYECKUN IKCTIEPUMEHT.
Xapaktepu3oBaTh CKOPOCTb
XUMHYECKOHN peakiuu U GaKkTopbl
3aBHCHUMOCTH CKOpPOCTHU
XAMHYECKON PEAKIUU OT
MIPUPOJIBI pEaruPYIOIINX
BEIIIECTB, UX KOHIIEHTPAIUH,
TEeMIEPATypBbI, MIOIIAAH
COIPUKOCHOBEHMSI BEILIECTB.
[TpoBoaWTH, HAOIIOIATE U
ONUCHIBATh XUMUYECKUH




HKCIIEPUMEHT C TIOMOIIIBIO
POJIHOTO SI3bIKA U SI3bIKA XUMUH.
XapakTepu30BaTh KaTaau3aTopbl
U KaTaliu3 Kak CocoObl
YIPaBIEHUS CKOPOCTHIO
XUMHUYECKON pEAKIIUU.

Ha ocHoBe MeXTIpeIMETHBIX
cBsizel ¢ Omosoruen
yCTaHaBJIMBAaTh O01IIee,
0COOCHHOE M eIMHUYHOE JJIs1
(hepMEeHTOB KaK OMOJIOTUYECKUX
Katajau3aTopoB. PackpbiBaTh ux
pOJIb B OpraHU3allNK KU3HU Ha
3emie, a Tak)Ke B MUILEBOH U
MEIUITMHCKOU
npombliiieHHOCTH. [IpoBOAUTS,
Ha0JII0aTh U ONKCHIBATH
XUMHUYECKUN HKCIIEPUMEHT C
MOMOIIIBIO POAHOTO SI3bIKA U
A3bIKa XUMUU. XapaKTepU30BaTh
COCTOSTHUSI XMMUYECKOTO
PaBHOBECHSI M CTIOCOOBI

ero cmenienus. IIpenckassiBarh
HaIpaBJIEHUE CMEILECHUS
XUMHUYECKOTO PAaBHOBECHSI TIPH
M3MEHEHUH YCIIOBUW MPOBEACHUS
0o0paTUMOi XUMHUYECKOM
peakuuu. ApryMeHTUPOBATh
BBIOOP ONTHUMANILHBIX YCIOBHIMA
MIPOBEACHUS TEXHOJIOTUYECKOTO
nporecca. Habmonate u
OTHUCHIBAThH JIEMOHCTPAIIMOHHBIN
XUMUYECKHHN SKCIIEPUMEHT.
XapakTepu30BaTh OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU KaK
MPOLIECCHI, TPU KOTOPBIX U3MEHS-
FOTCSI CTETIEHU OKUCJICHUS
aTOMOB.

CocraBnsate ypaBHeHust OBP

C TIOMOIIIbIO METOa
AIIEKTPOHHOTO

OanaHca. XapakTepu3oBaTh
AIEKTPOJIU3 KaK
OKUCITUTEIHHO-BOCCTAHOBUTEIb-
HbII npouecc. [IpenckassiBaTh




KAaTOJHBIE ¥ aHOIHBIE IIPOLIECCHI
U OTpa)kaTb UX HA IIUCbME JUIS
pacIuIaBoB

Y BOJIHBIX PacCTBOPOB
AIIEKTPOJIUTOB.

PackpbIBaTh pakTU4ECKOE
3HauYeHHe eKTpon3. O0001maTh
3HAHUSA U JENaTh BbIBOJbI

0 3aKOHOMEPHOCTSX MOJIOKEHHUS
Y U3MEHEHUH CBOMCTB METAJNIOB
B [IEPUOJAX U TPyIIax
[Tepuoauueckoit

cucTeMbl. XapaKTepu30BaTh
o011Me XUMHUYECKHE CBONCTBA
METaJIJIOB KaK BOCCTAHOBUTEJIEH
Ha OCHOBE CTPOEHHUSI UX aTOMOB U
10JIO’KEHUSI METAJIJIOB B
IEKTPOXUMHUYECKOM PALY
HaIPSHKEHUS.

[TpoBouTH, HAOIIOAATE U
ONMCHIBATH XUMUYECKUI
AKCIIEPUMEHT C TIOMOILIBIO
POJIHOTO SI3bIKA U A3BIKA

XUMHH. XapaKTEpU30BaTh U
ONKCHIBATh KOPPO3UIO METAJUIOB
KaK OKHMCIIUTEIIBHO-
BOCCTAHOBUTEJIBHBIN MPOLIECC

U CTIOCOOBI 3aIUThl METAJIOB
0T Koppo3uu.OnuceIBaTh
JIEMOHCTPALIMOHHBIN
XUMHUYECKHH SKCIIEPUMEHT.
XapakTepu3oBaTh U ONHUCHIBATh
KOPPO3HUI0 METAJIJIOB KaK
OKHUCJIUTEIHHO-
BOCCTAHOBUTEJBHBIN MPOLIECC

U CIIOCOOBI 3aIUTHI METAJIIOB
OT KOPPO3HUH.

OnuceiBaTh JEMOHCTPALIMOHHBIN
XUMHUYECKHUH SKCIIEPUMEHT.
O0600mmaTe 3HaHUA O
KJIacCU(pUKALUU 1
3aKOHOMEPHOCTSX MPOTEKAHUS
XUMUYECKUX PEAKLUI B Opra-
HUYECKOU U HEOPraHUYECKOU
XUMHH. Y CTaHABIUBATh BHYTpU-




MIPEeIMETHBIE CBA3H MEXKIY
OPraHMYeCKOW U HEOPTraHUYECKOM
XUMHUEH

B CBETE 00111er0, 0COOEHHOr0

U €IUHUYHOTO.

Ilosmopenue 1 3

Bcero 34 33 2 3

CornacHo TpeGoBaHMSIM (heaepaTbHOrO TOCYAapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAApTa U
Yueonomy miaany MBOY CIHI Nel9 um.M.IL.MeirapeBa na 2023-2024 yueGHblii rOn Ha

u3ydeHre xumun orBoauTcs 33 yaca (1 yac B HEIENIO).

KajiennapHo-treMaTuuyeckoe mjiaHMpPpoOBaHHe IO XUMHH
11 knacc 2023-2024 yuyeonblii roa 33 yaca

Ko JATA Bun [Ipumeua
I OAKT KOHTPOJIA HUE
ye
Ne | cTB
I./m | o Tema ypoxka AATA
' yp IUIAH
qa
co
B
Tema 1. Ilepuoanyecknii 3aK0H
U cTpoenne atoma ( 3 yaca)
1. 1 Otkpsitue .M. MenneneeBbim ®poHTaIbH
[Iepnonnueckoro 3akoHa BII OIIPOC
Ilepnoanueckas cucrema [[. 1.
Menneneena
2 1 Crpoenne atoma ®poHTaNBH
BII OITPOC
3 1 Ilepuoauueckuii 3aKOH U CTPOCHHE ®poHTaAIBH
aToma. BIH OIIPOC.
NunuBunya
JIbHBIN
ompoc
Tema 2 « Ctpoenue BemectTBa» (9 4yacos)
4 1 KoBanentnas xummuueckas cBsi3b ®poHTaTBH
BIN OMpOC.
5 1 NonHas xumnyeckast CBs3b. ®poHTaIBH
BIM OIIPOC.
WNunuBunya
JIbHBIN




orpoc

6 1 Meraubl u CILJIABBI. ®poHTaIBH
Mertannnueckast XUMHUYEcKast BIii OTIpOC.
CBSI3b.
7 1 ArperaTHoe COCTOSIHHME BEIIIECTB. ®poHTaTbH
BonoponHas xumuueckas CBA3b. BIii OMIpOoC.
WNunuBunya
JIbHBIN
orpoc
8 1 THUITBI KPUCTANINYECKUX PELLIETOK ®poHTaIbH
BIN OmpoC.
NuauBunya
JIbHBIN
orpoc
9 1 Yuctele BeleCTBA M CMECH. ®OpoHTAIBH
Pemenue 3amau. blif onpoc.
10 1 JucniepcHble CHCTEMBI. ®poHTaATBH
BII OIIPOC.
[TpakTrueckas paboTa Nel. [IpakTuueck
[lonyuenue, cobupanue u as pabora
11 |1 | pacno3HaBaHME Ta30B: BOJOPOJIA
,KUCIIOpOJa, YIJIEKUCIIOro Tasa,
aMMMaKa, 3TUJICHA, alleTHIICHA.
12 |1 | KonrpoabHas padora Nel mo teme KoHTpoasn
« Ctpoenue atoma» u «CTpoeHHe ast pabota
BELIECTBA»
Tema 3 «JuaekTpoauTnyeckas Juccouuanus» (7 4aco)
1 Pabora nag ommbkamu. PacTBopbI ®poHTaTBH
13 BIif OTIpOC.
14 |1 ONEKTPOIUTHl U HEDJIEKTPOIMTHI. ®OpoHTAIBH
Pemenne 3amau BIif onpoc.
1205010203201 ':]
JIbHBIN
oIpoc
15 |1 Kucinoret B cBeTe  Teopuu ®poHTaIBH
AIIEKTPOJINTUYECKON JUCCOLIMALIUT BIif OTIpOoC.
NuauBunya
JIbHBIN
orpoc
16 |1 OcHOBaHHMSI B CBET€ TEOPHUH [MucbmenHbI

BHGKTpOHHTH‘IeCKOﬁ Juccoruanumn

U orpoc.




17 |1 Comnu B CBETE TEOpUHU @poHTaAIBH
BHGKTpOJIHTHIIeCKOﬁ Aucconuanmuu BIN OIIpocC.
NuauBunya
JIbHBIN
o1poc
18 1 [M'unponms ITuceMeHHEBI
1 orpoc
19 |1 [Ipaktudeckas padora No2 « [IpakTuueck
Pemenne  sKcrepUMEHTaIbHBIX as pabora
3a/1a4 Ha UACHTU(DHUKAIIIO
HEOPraHUYECKUX U OPraHMYECKUX
COCIMHECHUM.»
Tema 4 «Xumudeckue peakuum» (11 yacon
20 1 Pabora Hazg omubOkamu. ®poHTaTBH
Kiaccupukanuss XuMHIecKux BIii O1IpOC.
peaKIui.
21 |1 CKOpOCTbh XMMHUECKON PEAKIIUH. [TucbmenHsI
i ormpoc.
22 |1 ®poHTaTBH
BIN OmpoC.
NunuBuaya
Karanus A B Ly
JTBHBIN
ompoc
®poHTaIbH
O6patumocTh XUMUYECKOMN BIi1 o1poc.
23 1 peaxkuuu. XUMHUECKOe 1405010203201 '%:]
paBHOBECME M CHOCOOBI  €ro JBHEIA
CMEUIEHUS. ompoc
24 |1 OKHUCIHUTENBHO- ®poHTaTBH
BOCCTAaHOBUTEJIbHBIE peaxIum. BIii OTIpOC.
DIEKTPONIH3. Wumeuya
JIbHBIN
onpoc
25 |1 OO01mure CBOMCTBa METAJLIOB. [MuceMeHHBI
1 OIpocC
26 |1 Koppo3us metannos OpoHTABH
BIN OMpOC.
27 1 OO01111e cBOICTBA HEMETAIIJIOB ®poHTaTBH
BIM OIIPOC.
1405010%0:32 010 '%:]
JIbHBIN
onpoc




28 [ToBTOpeHre M 000OIICHUE TEMBI ®poHTaTbH
«XUMHYECKHE BIi1 OrIpOC.
peakumn, MOJArOTOBKA K
KOHTPOJILHOH paboTe
29 KonTtponsHas padora Ne 2 o teme KonTponsa
«XUMUYECKHe as pabora
Peakiun"
30 UTorosslii ypok — ®poHTaIBH
koH(pepenuus «Posb xXumMnu B BIM  OmpOC.
Moeii NuauBunya
JKU3HU JIbHBIN
onpoc
31 [ToBTOpEeHME ®poHTaTBH
Bl  OMpOC.
NuauBunya
JIbHBIN
onpoc
32 [ToBTOpEHHE @poHTANIbH
BId  OMpOC.
1205011203201 ':]
JIbHBIN
oIpoc
33 [ToBTOpenue ®poHTaNBH
BIA  OIpOC.
NuauBunya
JIbHBIN
oIpoc

Y4eOHO-MeTOAMYECKOE o0ecredeHre 00pa30BaTeIbHOIO0 NMpouecca
Oobs3aTe1bHbIC yYeOHbIC MATEPHUAJIBI VISl YYCHUKA:

1. Xumus. bazosslii ypoBenb, 1 1knacc, Mocksa «IIpocsenienue 2021 r.»
O.C.I'abpuensu, C.A.Cnaakos.

MeToauueckune MaTepHaJbl 1JId YIUTEJIA:

1. IIpumepHast nporpamma 1o xumuu, OenepanbHblil TOCYJaPCTBEHHBIN CTAaHAAPT
cpeanero oomiero oobpazoanus, OOIT COO MBOY CIINe19 um.M.IT.MbiTapesa.

2. http://school-collection.edu.ru Equnas xomiekius 1iudpoBbIx 00pa3oBaTeIbHBIX
pecypcos.






