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COJEPXAHUE YUEBHOI'O ITPEAMETA «XUMMUA»

8 KJIACC

IlepBoHauyajibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poab Xxumuu 6 dHCU3HU yenosexa'. Tema u BemecTBa. (MH3MYCCKHUE
CBOICTBa BellleCTB. ATperaTHoe COCTOSIHUE BEUIeCTB. Xumus ¢ cucmeme Hayk. UUCThIe BelllecTBa
u cmecu. CriocoOwl pa3nenenust cmeceil. [IpaBuna 6e3omacHOro oOpaieHus: ¢ BEIIeCTBAMHU U
n1abopaTopHbIM 000pya0oBaHUeM. [IoHAmMuUEe 0 MemOooax NO3HAHUSL 8 XUMUU.

ATOMBI U MOJIEKYJTbl. XUMUYECKUE JIEMEHThI. 3HaKU (CUMBOJIbI) XUMUYECKUX AJIEMEHTOB.
OtHocutenbHast aToMHas Mmacca. [IpocTeie M CliOXHBIE BeniecTBa. ATOMHO-MOJEKYISPHOE
yUeHHeE.

Xumuyeckass ¢opmyna. BaleHTHOCT aTOMOB XHMHUYECKHUX 3JEMEHTOB. 3aKOH
nocmosmncmea cocmasa eewecms. OTHOCUTENbHAsE MOJIEKyJspHas Macca. MaccoBas 1oJs
XUMHYECKOT0 JIEMEHTA B COSTMHEHHH.

Ou3nyecKkue W XUMHYECKUE SIBICHUS. XUMHYECKas peakius. [Ipu3Haku XUMHYECKUX
peakiuii. YpaBHEHUS XHMHUYECKUX peakiuil. 3aKkoOH COXpaHEHUS MacChl BEIIECTB.
Krnaccudukanus XuMHYECKUX peakiuii (COSAMHCHUS, PA3JIOKCHHSI, 3aMEIICHUS, OOMCHA).

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOM MOCYI0M, ¢ mpaBuiaMu paboThl B
naboparopuu U npuémMamu OOpalieHus ¢ JIabopaTOPHBIM 000PYAOBAHUEM; U3YUYCHUE U OMMCAHHE
bu3nyecKux CBOMCTB 00pa3lioB HEOPraHMUYECKUX BEUIECTB; HabmoaeHne (pru3nyeckux (TiaBiIeHue
BOCKa, TasHHE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KHTICHHE W KOH/ICHCAIUS BOJIBI) U XUMHUYECKHIX
(ropeHue cBe4M, MPOKAJIMBAHWE MEIHOW TPOBOJIOKH, B3aUMOJCHCTBHE Mella C KHUCIOTOM)
SIBJICHHI, HAOJIOJICHUE W OINMCAHWE MPU3HAKOB MPOTEKAHUS XMUMUYCCKUX PEaKluil (pa3ioeHHe
caxapa, B3auMO/JICIICTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, paznoskenue ruapokcuna meau (1I)
IpU HArpeBaHWU, B3aWMOJICHCTBHE jkeie3a ¢ pactBopoMm coyid memu (I1));u3ydenue crocoboB
paszieneHus cmecedd (C TIOMOIIBIO MarHUTa, (UIBTPOBAaHHE, BBIAPUBAHUE, AUCTUILUISAIIMS,
xpomaTorpadusi), TpoBeICHUE OUYUCTKY MTOBAPEHHOM COJU; HAOJIO/IEHUE U ONMMCAHNE PE3YIHTATOB
MIPOBE/ICHUS OMBITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUsI MAcChl; CO3/IaHNUe MOJAETIEH MOIEKYI
(I1apOCTEPIKHEBBIX ).

Baskneimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech rasoB. CoctaB Bo3nyxa. Kucinopoj — aiaeMeHT U MpPOCTOE BEUIECTBO.
Haxoxnenue kuciopoja B mpupoje, Gpusnueckue U XMMUYecKHue cBoicTBa. Peakiuu ropeHus
IOPOCTBIX M CIOXHBIX BemecTB. CrnocoObl MoOJIydeHHs Kuciaopoga B jaboparopuu  u
npomviunenHocmu. Ilpumenenue kucnopona. Ilonstue 06 oxcunax. KpyroBopor kucinopona B
npupoje. 0301 — aniiomponHas MoOOUDUKayus KUCI0pood.

Tennosoti 3¢ghexm xumuyeckou peaxkyuu, mMmepMOXUMUYECKUE YPAGHEHUs, DSK30- U
SHAOTEPMUYECKUE peakuuu. Tonauso: yeonv u memaw. 3azps3HeHue 6030yXd, YCUleHue
HapHUK08020 d¢hhexma, paspyuieHue 030H08020 CJOA.

Bomopox — »namemeHT W mpocTtoe BemiecTBO. HaxokaeHume Boxopoga B IPHUPOJAE,
¢u3myeckue M XUMHMUYECKHE CBOMCTBa (Ha NpUMEpe B3aUMOJCHCTBUS C HEMETaUIaMU U
OKCHJaMH METAJJIOB), IPUMEHEHUE, cnocobbl noayyenus. [IoHsATHE 0 KUCIOTaX U COJSX.

Komngecto BemectBa. Momnb. MomnsipHas macca. 3akoH ABoraipo. MomnsipHblii 00BEM ra3oB.
Pacuetsl mo xumunyeckoil ¢opmyne. Pacuersl MaccoBOM 0AM XMMHYECKOTO DJIEMEHTa B
COE/IMHEHUH, KOJMYECTBA BEIIECTBA, MOJIIPHOW MAacchl, MOJISIPHOrO oObema razoB. Pacu€rel mo
XUMHUYECKUM yPaBHEHUSIM.

Qusuueckue ceoucmsea 600vi. Boma. Ee coctaB, cTpoeHHe W MOJeKylbl. Boda kak
pacmeopumens. PacTBopbl. [lonamue 0 HacvlujenHvix U HeHacvblueHnbix pacmeopax. Ilonamue
pacmeopumocmu geujecms 8 6ode. Pacuer MaccoBoil 1011 BellecTBa B pacTBOpe (IMPOLIEHTHAs

! 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHUEC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIBHOM IJIAHC.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.



KOHIIGHTpanusi). MaccoBasi 0Nl BeLIecTBa B PACTBOpE. Xumuueckue C80UCMEA B00bl
(pasznoodicenue, peakyuu ¢ Hampuem, OKCUOOM Kaavyus, oxcudom cepwvl (INV) peaxyuu c
Memannamu, KUCIOMHBbIMU U OCHO8HbIMU oKkcudamu). Tlonamue 06 ocnosanusx. Pons pacmeopos
6 npupooe u 8 JxcuzHu yenoseka. Kpyeosopom 600wl 6 npupooe. 3arpsi3HeHUE NPUPOTHBIX BOJI.
OxpaHa ¥ 0YHCTKA MPUPOITHBIX BOJI.

Baxneilmue kimaccel HeopraHumdeckux coenuHeHuil. Kiaccudukanus HeopraHuyeckux
coequHenuii. OKcuabl: cocTaB, Kiaccupukauusi (KUCIOTHBIE, OCHOBHBIC, amgomepHubie,
Heconeobpazyiowue - Ha npumepe okcuoa yenepooa (1) u oxcuoa azoma (1)), nomenxnamypa.
Ionyyenue u XUMUYECKHE CBOWMCTBA OKCHJIOB (B3aMMOJACHCTBHE C BOJOH, KHCIOTaMH,
nienouamu). OcHoBanusa. Knaccudukanus ocHOBaHUM: MIENOYH M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. ®@u3znueckue 1 XMMUYECKHE CBOMCTBA OCHOBAHUM (B3aUMOJICHCTBUE
C OKCHJIaMU HEMETAJUIOB, KUCIIOTaMU, COJISIMU). [lonyyeHue ocHosanui.

Kucnotsr: cocras, kiaccudukamnms, HOMCHKJIATypa, PU3NICCKUE U XUMHUECKHUE CBOMCTBA
(B3auMOJICHCTBHE C METaJJIaMH, OCHOBHBIMU OKCHJaMH, OCHOBaHHSIMH, COJSIMH, Ha TpUMEpe
COJITHOW M CEpPHOM KHCIIOT), cnocobwl noayuenus. Psn aktuBHoctu metaioB H. H. bekerosa.
Conu (cpeanue): HOMEHKIATypa COIIeH, cnocobvl nonyueHus, B3aUMOJCHCTBHE Coliell ¢
MeTaJlJIaMH, KHCIIOTAMH, IIETI0YaMU ¥ COJISIMH, TPUMCHEHHE.

[Tonsitue 00 amMpOTEPHBIX TUAPOKCHAAX (HA MPUMEPE IIUHKA U AIOMUHUSL): XUMUYeCcKue
ceolicmea (63aumooelicmeue ¢ KUCIOMAMU U WeENoYaMU, pa3lodceHue Npu Hacpeeanuu) u
nouyueHue.

I'enernueckass CBs3b MEXAY KIIAaCCaMHU HEOPraHMYECKUX COCIMHEHUU. ['eHeTmueckue
03011 58

XVWMUYECKUH DKCIIEPUMEHT: Ka4eCTBCHHOE OTNPECIICHUE COACPKAHMSI KHCIOpOoJa B
BO3/yX€; MOJNyUYE€HUE U U3YUCHHE CBOMCTB KHCIOPO/a; HAOIIOACHNE B3aUMOJICHCTBUS BELIECTB C
KHCJIOPOJIOM W YCIIOBUSI BOSHHUKHOBCHHS W MPEKPALICHUS TOpeHHs (TI0)Kapa); 03HAKOMIICHHE C
oOpa3liaMu OKCHUJOB W ONHCAHHE WX CBOWMCTB; MOJy4YeHHE W HM3y4YEHHE CBOICTB BOAOPOJA
(ropenue); HaOMIOIEHIE 00PA31IOB BEIIECTB KOJIMUYECTBOM | MOJIb; HCCIeI0BaHuE OCOOCHHOCTEN
pacTBOpPEHHS BEIIECTB C PA3IUYHONM PACTBOPHUMOCTBHIO; TPUTOTOBIEHUE PACTBOPOB C
onpeAes€HHON MacCOBOM J0JIEN paCTBOPEHHOIO BEUIECTBA; B3aUMO/IEMCTBUE BOJbI C METAJIIIaMU
(HaTpueM ¥ KajblleM) (BO3MOXKHO HCIONB30BaHHWE BHJEOMATEpPUANIOB); OIMpeAeNieHUe
pacTBOpOB KHCIOT W IIEJOYEH C TOMOIIBI0 HWHAWKATOPOB;, WCCIENIOBaHWE 00pa3IoB
HEOPraHMYECKUX BEIIECTB Pa3NUYHBIX KIACCOB; HAONIOIeHNE U3MEHEHUS OKPACKU WHIUKATOPOB
B pacTBOpax KHUCJIOT W IIejouei; mzydeHue B3aumojenctBus okcuna meau(ll) ¢ pactBopom
CEpHOI KHCIOTHI, KUCIOT C METAJZIaMH, PEaKIuil HeHTpanu3aliu; moJydeHrHe HepacTBOPUMBIX
OCHOBAaHMH, BBITECHEHHE OJHOTO MeTajla JpYyrMM W3 pacTBOpa COJM; peHICHUe
HKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHeile Kiiacchl HEOPraHMUECKUX COSAMHEHUI».

Ilepuoauuecknii 3axoH u Ilepuoanyeckas cucrema

xumunuyeckux 3emMeHToB /. U. MenneneeBa. CtpoeHue arToMoB. XUMHYECKAS CBA3b.
OKuCIANTEJIBbHO-BOCCTAHOBHUTE/IbHbIE PeaKIuu

[TepBble OMBITKY KIACCU(DUKAITUN XUMUIECKUX dJIEMEHTOB. [IoHATHE O Tpymnmax CXOIHBIX
AJEeMEHTOB (IIEJIOYHBbIE M LIEJIOYHO3EMEIbHbIE METaJUIbl, TaJOre€Hbl, WHEPTHBIE Ta3bl).
Dnemenmol, Komopwle 0o6pazyrom ampomephvie OKCUObL U 2UOPOKCUODI.

Ilepuognuecknit  3akoH.  Ilepmonmyeckas  cucremMa  XMMHUYECKHMX — DJIEMEHTOB
. . MenneneeBa. KoporkonepuoaHas u oaunrHonepuooHas ¢hopMmsl Ilepuonndyeckoil cuctemsl
xumuueckux aneMmeHToB . U. MenneneeBa. Ilepuomel u rpynmbl. PU3HYECKHH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aTOMHBIX saep. ZH3omonwvl. OnexkTtpoHbl. CTpoeHue
AJIIEKTPOHHBIX 00O0JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKUX JIeMEHTOB [leprnoandeckoit CUCTEMBI
. . MenneneeBa. XapakTepUCTHKA XHUMHYECKOIO 7JJIEMEHTA IO €ro IMOJO0XKEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3axonomepHOCMU UBMEHEHUS C8OUCNE 2TIeMEHMO8 MANbIX NEPUOO08 U 2IIABHbIX NOOSPYNN,



8 3A8UCUMOCIU OM AMOMHO20 (nOopa0K06020) Homepa 3HaueHue Ilepuoouueckoeo 3akoHa u
Ilepuoduueckou cucmemvl XUMUYECKUX INEMEHMO8 OJisl pa3sumus Hayku u npaxmuxu. /. 1.
Menoeneeg — yuénulii u epaicoOaHuH.

Xumuueckas CBSI3b. KoBanenTHas (monsipHast u HETIOJISIPHAS) CBSI3b.
DnexmpoompuyamenbHOCMsb amMoMO8 XUMUYECKUX demenmos. VIoHHas CBSI3b.

Crenenp okucieHus. OKACIUTEIBHO-BOCCTAHOBHUTEIBHBIE peakiuu. [Iporecchl OKHCICHHS
1 BoccTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBHTEIIH.

XUMHUYECKUH OKCIEPUMEHT: H3Y4YeHHE OOpa3IoB BEUIECTB METAIOB M HEMETAILIOB;
B3aMMOJICHCTBHE THIPOKCHIA IIMHKA C PACTBOPAMH KHCJIOT W INEIO0YEH; MPOBEICHUE OMBITOB,
WLTIOCTPUPYIOIIUX TPUMEPBI OKHACITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOpEHHE, PeaKInu
Pa3NOXKEeHUs], COCTMHEHHUS).

MexknpeaMeTHbIe CBSI3H

Peanm3zanus MeXNpeIMETHBIX CBSI3EH NP M3yYCHUU XUMHUHU B § KIIACCE OCYIIECTBISICTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK H MOHSTHH,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO01ure ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUIOTE3a, TEOPHS, 3aKOH, aHAIN3,
CUHTE3, KIacCHU(UKAIUs, MNEPHOANIHOCTh, HAOIIOJCHHUE, OSKCIICPUMEHT, MOJCIUPOBAHHE,
HU3MEPEHHE, MOJICIIb, SIBIICHHE.

®duznka: Marepusi, aroM, OJCKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUA, H30TOIIbI,
pPaZlOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TelI0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHHBI, CIUHUIBI U3MEPECHHS, KOCMOC, IUIAHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpPaIbl, TOPHBIE TOPOABI, IOJIC3HBIC
HCKOTIaeMbIe, TOTUTHBO, BOJIHBIC PECYPCHI.

9 KJIACC
BelecTBo U XUMHUecKas peakuust
Hepnozlnqecm/lﬁ 3aKOH. HepI/IOI[I/I‘ICCKaH CUCTCMAa XUMHUYCCKUX QJICMCHTOB

J. . MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB XUMHUYECKUX
DIIEMEHTOB TEPBBIX TPEX NEPUOJOB, Kalius, KalblMi M HUX COCTUHEHUH B COOTBETCTBHM C
TOJIOKEHHUEM 2JIeMEHTOB B [leproanueckoil cucreMe U CTPOCHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BUABl XHUMHUYECKON CBSI3U. THUIBI KPUCTATUYECKHX PEIIETOK,
3a8UCUMOCMb CBOUCME Bewecmea Om Mund KPUCMAlIU4eckou peuémrku u uoa XUMudeckKou
CBA3U.

Knaccudukanuss u HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB (MEXAyHapodHas W
TpUBHAIbHAsA). XHMHUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIUXCS K pa3IMYHBIM KiaccaM
HEOPTraHWYECKUX COCTMHECHHM, TeHETUYECKast CBSI3h HEOPTAaHNYECKUX BEIIECTB.

Knaccudukanus XMuMUYECKUX peaKIMid MO Pa3INYHbIM MpU3HAKaM (TI0 YUCITY U COCTaBy
YY9aCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY J(DdeKTy, Mo H3MEHEHHUIO CTeleHen
OKHUCJICHHS] XHMHUYECKHUX JJIEMEHTOB, TI0 0OpamumMocmu, no y4acmuioo Kamaiuzamopa). IK30- U
SHIOTEPMHUUECKHE PEAKLIUU. Tepmoxumuieckue ypasHeHusl.

Ionamue o ckopocmu xumuueckou peakyuu. Ilonamue 06 0opamumvlx u HeoOpamMuMvLx
xumuyeckux peaxyusax. llonamue o 2omoceHHbIX U 2emepoceHHblX peaxyusx. llonamue o
xumuyeckom pasHosecuu. CmeweHue Xumuuecko2o pasHosecus. Dakmopul, enudwue Ha
CKOPOCHb XUMUYECKOU PeaKyu U NOI0HCEHUE XUMUYECKO20 PABHOBECUSL.

OKHUCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIUU, DSJEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peaknuu. CocCTaBiIeHUE YPaBHEHUU OKHCIHMTEIbHO-BOCCTAHOBUTEIHHBIX
peaKIuii C UCIOIb30BAaHUEM METO/Ia IEKTPOHHOTO OanaHca.

Teopusi  BIAEKTPOIUTUYECKON  AUCCONMALMM.  DJEKTPOJUTHYECKAs  JHUCCOLMAIUA.
DNEKTPOIUTHl M HEIJICKTPONHUTHL. KaTWoHBI, aHWOHBI. Mexanuzm ouccoyuayuu eeuyecms ¢



PA3IuuHbIMU  8uOamu xumudeckol ceazu. Ilonamue o cmenenu Ouccoyuayuu. CUIbHBIE U
ciabple AJIEKTPOITUTHL.

Peaknuu moHHOrO OOMEHA. YCIIOBHS MPOTEKAaHUs PEAKIMi MOHHOTO OOMEHA 0 KOHIIA.
[TonHble W COKpamIEHHbIC WOHHBIC YpPaBHEHHMS pEaKIuid. XHMHUYECKHE CBOWCTBA KHUCIIOT,
OCHOBaHUN W COJIEM B CBETE MPEJCTaBICHUNA 00 AJIEKTpoJduTHUYecKOM mucconmainuu. Cpena
pactBopa. KauecTBeHHbIC peakiuy Ha KATUOHBI U aHUOHBI: XJIOPH/I-, OPOMHI-, HOTU-, CYIIb(haT-
, kapOoHar-, cuiukar-, ¢ocdar- aHUOHBI, TUAPOKCUI-HOHBI, KATHOHBI aAMMOHHS, MAarHus,
KaJbIKs, alfOMUHUS, kene3a (2+) u (3+), meau (2+), NMHKA, MPUCYTCTBYIONIUE B BOIHBIX
pacTBopax.

XUMHUYECKUH HKCIEPUMEHT: O3HAKOMIICHHE C MOJEIISIMU KPUCTAUIMYECKHX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTawIoB (rpadura u ammasa), CI0XKHBIX BEIIECTB
(xJI0pUIa HATPHSI); UCCIIEIOBAHHE 3aBUCHMOCTH CKOPOCTH XUMHYECKOM PEaKIIMU OT BO3IACHCTBUS
pa3nUUHBIX (DAaKTOPOB; MCCIECAOBAHHE SJIEKTPOIPOBOAHOCTH PpACTBOPOB BEIIECTB, IpoIEcca
JIMCCOLIMAIINU  KHUCJIOT, WIeJIo4Yed W cojied (BO3MOXHO HCIIOJIb30BAHUE BHUICOMATEPHAIIOB);
MIPOBE/ICHUE OIBITOB, WJUTIOCTPUPYIOIIMX IPH3HAKH TPOTEKAHUS PEaKIMid HOHHOTO OOMEeHa
(oOpazoBaHue OcCajiKa, BBIICICHHUE Ta3a, OOpa30BaHUE BOJBI); OIBITOB, HJUIFOCTPUPYIOLIHX
MPUMEPBl  OKHCIUTEIIEHO-BOCCTAHOBUTENLHBIX PEAKIUi (TOpEeHHEe, PEaKIMH PaslIoKEHUs,
COCIMHEHUS); PAacliO3HABAHUE HEOPTaHWYECKHX BEHIECTB C MOMOINBI0 KaYeCTBEHHBIX PEaKIUi
Ha MOHBI; PEIICHUE YKCIICPUMEHTATBHBIX 3a/1a4.

HemeTa/uibl 4 MX cOeJUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHBIC
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYeCKHEe CBOMCTBAa Ha IpHMepe Xjopa (B3aMMOAEMCTBHE C METajllaMd, HEMETallaMu —
BOJIOPOJIOM U KHCIOPOJIOM, wenouamu). Xiaopoogopon. ConsHasg KHCIOTAa, XHUMHUYECKHE
CBOICTBa, nonyyenue, IpUMEHEHHE. [lelicmeaue X10pa u X10poeooopood Ha OP2aHU3M 4en08eKd.
Baxneimune XJ10pupl 1 UX HaX0XKIECHUE B IPUPOJIE.

OO6mas xapaktepucTuka 3i1eMeHTOB VIA-rpymnmbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB
KHCJIOPOJIa ¥ Cepbl. XapaKTEPHbIE CTENIEHU OKUCICHUS.

Crtpoenue u ¢puznueckrue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJIJIOTPOIHbBIE
MOIUGUKALMM  KUCIOpoAa M cepbl. XHMHYECKHE CBOMCTBa cepbl (B3aUMOJEHCTBHE C
HeMemanlamy — BOJOPOJIOM U KHUCJIOPOJOM, METAJUIAMU, KOHYEHMPUPOBAHHLIMU A30MHOU U
cepnou  kucromamu). CepoBOJOPOA: CTpoeHHe, (QU3MUEeCKUe U XHMHUYECKHE CBOMCTBa
(KUCIIOTHBIE M BOCCTAaHOBUTENbHbIE CBOMCTBA). OKCHUIBI Cepbl KaK MPEACTaBUTEIN KHCIOTHBIX
okcusioB. CepHasi KucioTa: (PU3NYECKHEe U XUMHUECKHE CBOWCTBa (00Iue U crenuduueckue).
Conu cepHOM KHCJIOTBHI, KayeCTBEHHas peakuus Ha cyinb@ar-uoH. CepHHCTas KHUCIOTA.
Xumuueckue peaxyuu, nexcauwjue 8 OCHO8E NPOMBIUIEHHO20 CNOCOOA NONYYEHUS CEPHOU
kucnomel. HaxoxaeHue cepbl U €€ coeiMHeHU B pupoe. [IpruMeHenne cepbl U ee coeTMHEeHU
B OBITY U B NMPOMBILIUICHHOCTH. Xumuyeckoe 3azpsasHeHue okpyjicarowel cpeobl cOeOUHeHUAMU
cepwvl (KUCTOMHbBLE Q0HCOU, 3acPA3HEHUe 8030YXA U B0O0EMOB), CNOCOObL €20 NPedOmepauyeHus.

OO0mrast XxapakTepucTUKa 31eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOSHHSI aTOMOB a30Ta U
docdopa, xapakTepHbIC CTEIIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHMe B Ipupoje, (QHU3MUECKME U XMMHUYECKHE CBOICTBa
(B3auMoJIeliCTBME C METalllaMHd M HEMeTalJlaMH - KHCIOpOJOM M Boaopoiom). Kpyrosopot
azota B mpHupoje. AMMHAK: (pu3nyeckrMe M XMMHUYECKHe CBOWCTBa (OKHMCIEHHE, OCHOBHBIE
CBOICTBa BOJHOTO pacTBOpa), nonyuerue u npumeHenne. Coiau aMMOHUS: COCTaB, (U3HUECKUE U
XUMHUYECKHE CBOMcTBa (pasjoXeHue, B3aUMOJICHCTBUE CO IEIOYaMHu), IPUMEHEHHE.
KauecTBeHHast peakiusi Ha HOHbI aMMOHHMsSI. A30THasi KUCJIOTa, €€ (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (00mue u cnenuduueckue), noryuerue. Hurpatsl (pasnoxeHue). A30TUCTasT KHCIOTA.
Hcnonp3oBaHMEe HUTPATOB H COJIEH aMMOHMsS B KayeCTBE MHUHEPAIbHBIX YIOOpEHUH.
Xumuueckoe 3azpaznenue okpyxicaroweu cpeobl COeOUHEHUAMU A30ma (KUCIOmMHble 00HCOU,
3aepszHeHue 8030YXd, NOUYBbL U B0O0EMOB).



Dochop, artomponuvie moougurayuu gocgopa, Gu3nUecKkue U XUMUYIECKHE CBONCTBA
(B3auMoJIeHiCTBUE C MeTaJlJlaMH, HEMETaUIaMU, KOHYEHMPUPOBAHHbIMU A30MHOU U CEpHOU
kucnromamu). Oxcua docdopa (V), oprodochopnas kucimora: (GU3MUECKHE U XUMHUECKUC
CBOICTBa, nonyuenue. Ilonamue o MunepanbHulx Y0obpeHusax: Humpamsol u pocpamei. Ilonamue
0 KOMNIEKCHbIX Y0oOpenusx. OOmas xapakTepuctuka 3meMeHToB [VA-rpynmer. OcoGeHHOCTH
CTpPOCHHSI aTOMOB yIyiepojia U KpeMHHs. BalleHTHOCTh M XapaKTepHbIE CTEHEHH OKHUCICHHS
aTOMOB yIJIepoAa M KpeMHHs. PacrpocTpaHeHue yriepojaa B MPHPOJE, XapaKTepHbIE CTEIEHU
OKHCJICHHUS.

VYraepon, amtorpornHeie Moaudukanuu (rpadut, anMaz), GU3NYECKHE U XUMHUYECKHE
CBOICTBa  NPOCTBIX  BEWIECTB  (B3aUMOJEHCTBHE €  MeTaUlaMH,  HEMEeTalllaMH,
KOHYEHMPUPOBAHHBIMU A30MHOU U cepHol Kucriomamu). Ancopoums. KpyroBopor yriepoaa B
npupone. Oxcuapl yriepoga, UX (QU3MYECKHME W XHMHYECKHE CBOWCTBA, MOJy4YCHHE
U IPUMEHEHHUE, JIeHCTBHE HA OpPraHM3M YENIOBEKa. JKoIo2uYecKue npoobiemvl, CEA3aHHble C
oxcudom yenepooa(lV); eunomesa 2nobanvho2o nomenieHus KiuMama, napHUKoswsli s¢hghexm.
VYronpHas Kuciora u e€ conmu, UX (U3NYECKHe M XHMHYECKHE CBOWCTBA, MOJAYYeHUe U
npumenenue. KauecTBeHHas peakiusi Ha kapOoHaT-uoHbI. Vcrnonb3oBaHue kKapOOHATOB B OBITY,
MEIHIIHE, TPOMBIIUICHHOCTH U CEIbCKOM XO3SIICTBE.

O6mmue mpencTaBieHust 00 0COOEHHOCTSIX COCTaBa U CTPOCHUSI OPraHUYECKUX COEeIMHEHUN
yriepoga (Ha TpUMepe MeTaHa, STWIEHA, JTaHOJa, YKCYCHOW KHUCIOTHL. MXx cocmas u
xumuyeckoe cmpoenue. Knaccuguxayua opeanuueckux eewecms. IloHsATHE O OMOIOTHYECKU
BOXHBIX BEIIECTBAaX: JKHpax, Oenkax, yYriaeBoJaXx — H HUX pOJIM B IKU3HH 4YeJOBEKa.
Mamepuanbroe eOUHCMB0 OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHU.

Kpemuuii, ero ¢u3mdeckne W XHMMHUYECKHE CBOWCTBA (Ha MpUMEpE B3aUMOJICHCTBUS C
MeTallJIaMl M HEMeTaJulaMH), nojayuexue u TpuMmeHeHue. CoelduneHusi KpemHusi 8 npupooe.
Obwue npeocmasnenus 06 oxcude Kpemuusa(lV) u xpemnuesou kuciome. Cunukameol,
Qusuueckue u xumuyecKkue ceolcmaea, nojiyyeHue U npumeHerue 8 0vimy, NPOMbIULIEHHOCMU (8
MeOUYUHCKOU, DNIeKMPOHHOU, CMPOUmMenvHou u op.). Badxcuetiuiue cmpoumenvhvie Mamepuansl:
Kepamuka, cmekio, yemeHm, 6emoH, dicene3obemon. [Ipobremvl 6e30nacH020 UCNOIL30BAHUS
CMpPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU HCUSHUL.

XVUMUYECKUN HKCIIEPUMEHT: H3yueHHe oOpa3lloB HEOPraHMYECKHX BELIECTB, CBOWCTB
COJITHOM KHCJIOTBI, TPOBEJICHUE KAYSCTBEHHBIX PEAKIMH Ha XJIOPWUI-MOHBI W HAOIIOJICHUE
MPU3HAKOB WX MPOTEKAHMS; OMBITHI, OTpaXaroliue (GU3NYECKHe M XHUMUYECKHE CBOWCTBA
TaJIOTEHOB M MX COEIMHEHUH (BO3MOYKHO MCIOJIH30BAHUE BUICOMATEPHAIIOB); O3HAKOMIICHHE C
oOpasiiaMu XJOpUAOB (TaJOreHUI0B); O3HAKOMIIEHHE ¢ 00pa3laMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXHO MCIOJIb30BAaHUE BHUACOMATEPHUANIOB); HAOIOJIEHHE Mpollecca OOYTrIUBaHMS caxapa
Mo JEHCTBUEM KOHIEHTPUPOBAHHOW CEpHOM KHUCIOTHI; H3YYeHHE XUMHUYECKUX CBOWCTB
pa30aBiIeHHONW CEpHOM KHCIOTHI, MPOBEACHHE KAYECTBEHHOW peakUuu Ha Ccyinb(aT-uoH H
HaOo/IeHne TpHU3HaKa e€ MPOTEeKaHWs; O3HAKOMJICHHE ¢ (M3MUYECKHMMH CBOWCTBAMHU a30Ta,
dochopa W HMX COeIWHEHHH (BO3MOXKHO HCIIOJIB30BaHUE BHICOMATEPHANIOB), OOpa3laMu
a30THBIX U (ochopHbIX yaoOpeHUil; MONyYeHHEe aMMHaKka W H3yYeHHUE €ro CBOWCTB;
MPOBEJICHUE KAUYEeCTBEHHBIX PEakIMii Ha MOH aMMOHHUSA U (pocdar-noH U M3yYCHHE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOMN a30THOM KHCIOTHI C MEbIO (BO3MOKHO
UCTIOJIF30BAHNE BHJIEOMATEPHUAJIOB); M3yYCHHE MOJEINeH KPUCTAJUIMYECKUX PEHIETOK aamasa,
rpadura; 03HaKOMIIEHHE C TPOIECCOM aICOpPOIMU PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM
yrI€M M yCTPOHCTBOM TPOTHBOTa3a; MOJMyYeHHE YIIIEKHCIOrO Ta3a M U3yYeHHUE €ro CBOICTB,
MPOBEJICHNE KaUeCTBEHHBIX peakInii Ha KapOOHAT- U CUIIUKAT-UOHBI U U3yYEHUE MPU3HAKOB UX
NPOTEKaHMsI, O3HAKOMJICHHE C TPOIYKIMEH CHIMKATHOH IPOMBINIICHHOCTH, peIIeHUe
AKCIIEPUMEHTAIIBHBIX 33/1a4 0 TeMe «BakHelIne HeMEeTaIIbl U UX COSAMHECHHUSI.

MeTaJJIBI M HX COCTHHEHUS
OGH.IB.SI XapaKTepI/ICTI/IKa XUMHUYCCKHUX DOJIEMCHTOB — MCTAJJIOB HAa OCHOBAHHHU HUX
nonoxenuss B Ilepmogmueckod cucreme xumuuyeckux »ssemMeHtoB [[. M. MenneneeBa u



ctpoeHuss aromoB. CrpoeHue MeTaioB. Meramauyeckass CBsI3b W MeTalIMuecKas
KpPUCTAJIMYECKAS pelIETKA. DJICKTPOXUMUYECKUN Pl HapshKEHU MmeTtaiioB. Ousndeckue u
XMMHYECKHUE CBOMCTBA METAUIOB (B3aUMOJIEUCTBUE C KHUCJIOPOJOM, BOJOM, KHUCIOTaMU).
Obwue cnocobwl nonyuenus memainos. [lonamue o Kopposuu memanios, OCHOBHblIE CROCOObI
3awumsl ux om kopposuu. Cniagvl (cmaiv, yyeyH, OOPAIOMUHUL, OPOH3A) U UX NPUMEHeHUe 8
ObIMY U NPOMBILULIEHHOCTU.

[Ilenoynble MeTaLIBL: MOJOKEHNE B [leproanyecKoil CUCTEME XUMUYECKUX 3JIEMEHTOB /I,
W. MenneneeBa; crpoeHne aroMoB. Haxoxnenue B mpuponae. Pusnueckue M XUMUYECKHE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUN.

[[{erouHO3eMeENbHBIE METAUIBI MAarHUd W KalbLUi: MojoxxeHue B [lepuoandeckoit
cucreMe xumuueckux sneMeHToB /. M. MenpeneeBa; cTpoeHMe MX aTOMOB; HaXOXKICHUE B
npupozae. PU3nYecKue U XMMHUYECKUE CBOMCTBA MarHus M Kajblus. BaxkHeiune coelnHeHus
KanbpIus (OKCUI, TUAPOKCU, CONN). JKécmrxocmb 60061 u cnocobwvl eé ycmpaneHus.

Amomunuii: nonoxenue B Ilepuoanueckoil cucreme xumuueckux snemeHtos /. U.
MenpeneeBa; CTpO€HHE aTOMa; HaxoxkaAeHue B npupoae. dusznueckrue U XMMUUYECKHE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA ATFOMHHHSL.

Kenezo: mnonoxenne B Ilepuogmueckoil  cuctemMe  XMMHUYECKHUX  3JIEMEHTOB
. . MenneneeBa; CTpOCHHE aTOMa; Haxo)KJAeHue B mpupoje. Pusnyeckue U XUMHUYECKUE
CBOIiCTBa jkeJe3a (B3auMOACMCTBHE ¢ METallllaMu, KUCIIOTaMU U coJiAMH). OKCUIIBI, THAPOKCHUIBI
u conu xkene3a(ll) u sxeneza(Ill): cocras, cBolicTBa U noayueHue.

XVUMUYECKUN DSKCIEPUMEHT: O3HAaKOMIIEHHE ¢ o00pasllaMd METaUIOB W CIUIaBOB, HX
(GU3MYECKUMH  CBOMCTBAMHU; HW3Y4YEHUE PpE3yJbTaTOB KOPPO3MH METaUIOB  (BO3MOXHO
MCIIOJIb30BaHUE BUIEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOICHCTBHS OKCHIA KAIbLIUA U HATPUS
C BOJIOM (BO3MO’KHO MCIIOJIb30BAHUE BUICOMATEPUAIIOB); UCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOPEeHUs >Keje3a B KHCIOopoae (BO3MOXKHO HCIIOJIb30BaHHE BHJIEOMATEPHAIIOB);
MPU3HAKOB MIPOTEKAHUs KAU€CTBEHHBIX PEAKIIUN Ha MOHBI (MarHusl, KajabIusl, aJFOMUHUS, [IUHKA,
xkene3a(ll) u sxenesa(Ill), memu(Il)); HaOdrOAEHWE W oONMUCaHUE TPOIECCOB OKpPAIIMBAHUS
MJIaMEHU MOHAMM HATpPHsl, KaJdsg U KaJibIHs (BO3MOXKHO HCIIOIB30BAaHHUE BUIECOMATEPUATIOB);
uccienoBanre aM(OTEPHBIX CBOMCTB THAPOKCHAA aTIOMUHUS M THAPOKCHAA IMHKA; PEIICHUE
AKCTIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BakHeiIre MeTaibl U UX COCTUHEHUSI.

Xumus u okpyscarowas cpeoa

Hoevie mamepuanwt u mexunonoeuu. Bewecmea u mamepuanvl 8 nNOGCEOHEGHOU HCU3HU
yenogeka. Xumus u 30o0posve. bezonacnoe ucnonvsosanue seujecme u XUMUYECKUX PeaKyuil 6
ovimy. Ilepsasi nomows npu xumuueckux oxcozax u ompasienusix. OCHOGbL IKOI02UHECKOl
epamomuocmu. Xumuueckoe 3azpszHeHue OKpyicaroueli cpedvl (NpedeivbHas OONnyCmuMast
konyenmpayus seujecme — I[1J[K). Ponb xumuu 6 pewienuu 3K0102udeckux npooem.

Ilpupoonvie ucmounuxu y2ne6000po0os (yeoib, npupooHblil 2a3, Heghmv), NPOOYKmbsl UX
nepepabomku, ux pois 8 6Gblmy U RPOMbIULIEHHOCTIU.

Xumuueckuil SKchepumenm: uzydeHue oopasyo8 Mamepuaios (Cmexio, Cnidgbl Memaiios,
ROJIUMEPHbIEe MAMEPUATBL).

MexnpeamMeTrHblie CBSI3H

Peanuzanus MeXIpeaMETHBIX CBSI3€M NMPH M3YYEHUH XMMUHU B 9 Kiacce OCyIIECTBISAETCA
yepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHHM, Tak M IOHATHH,
SABJISIFOLIIUXCS] CACTEMHBIMM JUJISL OT/AEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO111e ecTecTBEHHO-HAYYHbIE TOHATHUS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, KJacCHU(pUKauusi, NEePUOAUYHOCTb, HaONIOJEHUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpPEHHUE, MOJIEINb, SIBJIEHUE, TAPHUKOBBINA AP PEKT, TEXHOJIOTHSI, MaTEPHAIIBL.

®dusuka: Marepus, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIHJI, W30TOIIbI,
paiMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKHM 3apsj, MIPOBOAHHUKH, MOJIYIPOBOJHUKH,



TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas PpEMETKA, CIJIaBbl, (U3UYECKHUE BEIUYUHBI,
€MHUIBI U3MEPEHUS, KOCMUYECKOE POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocUCTEMa, MUHEpaJIbHbIE YI0OpeHUs,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEILIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOpPHbIE MOPOIbI, IMOJIE3HBIE
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

BoinosiHeHne npakTHYeCKUX padoT

[Tpu npoBeeHUN MPAKTHUECKON PabOThI KaXKAbIN €€ 3Tall BBIIOJIHAETCS 00yJaloIUMUCS C
3[IP BMecTe ¢ yuuTelneM W TOJ €ro PyKOBOJACTBOM. Ha Jocke 00s3aTEIbHO BBIBEIIMBAIOTCS
npaBWiia TEXHUKH OE€30MacHOCTH, COOTBETCTBYIOIIME HTaHHOMY BHJAY padOThl, Jaercs
npaBUIbHASA 3anUCh (OPMYI M YKas3bIBaeTcs IIeNb MpoBeAeHHUS padoThl. [Ipum HeoOXoauMocTH
JaeTcsl BU3YAIbHBIA aNTOPUTM BBIMNOJHEHHS 3aJaHUsl. OJTO CIOCOOCTBYET OCO3HAHUIO
00yJaroUMMUCS BBITTOTHIEMBIX JEHCTBUM U MOJYYEHHOTO pe3yJbTara.

IIpumepHbIe KOHTPOJILHO-U3MeEpPHTEIbHbIE MAaTEePUAJIbI 10 XUMHUH

JUis opraHu3anuy IOPOBEPKM, ydeTa M KOHTPOJS 3HAaHUH OOydarolmxcs IO IMpeaMery
IPEIYCMOTPEHBI KOHTPOJIbHBIE PAa0OTHI, CaMOCTOATENbHbIE pabOTHI, 3a4eThl, MPAKTHYECKUE
paboTbl, TectupoBanue. OJTHUM U3 METOAOB KOHTPOJIS PE3y/IbTaTOB 00yUeHHsI 00y4aromuxcs ¢
3IIP sBnsieTcss METOJA MOJIMBApPUATUBHOIO SKCIPECC-TECTUPOBAHUSA C KOHCTPYHPYEMBIMU
oTBeTaMHM. Ero OTIMYMTENbHBIMH YepTaMH SBJSIOTCS ONEPaTUBHOCTb, BBICOKAs CTENEHb
UHAMBUAyaJIM3allud 3HAHUN, CPaBHUTENILHO Majble 3aTpaThl BPEMEHH U TpyJa Ha IPOBEPKY
OTBETOB 0OYYaIOLIUXCS.

Hns  obOyuatommxcsi ¢ 3[IP  Bo3MOXHO w3MeHeHHE (OPMYIHMPOBKH 33JaHUN  Ha
«TIOIIATOBYIO»,  aJanTalMs MpeajgaraeMoro oOydaromemycs TeCTOBOTO  (KOHTPOJIBHO-
OLICHOYHOI'0) MaTepuaya: MCIOJIb30BAHUE YCTHBIX M TNMHUCbMEHHBIX WHCTPYKLUH, YIpPOLICHHE
JUIMHHBIX CJIOKHBIX (POPMYJIMPOBOK MHCTPYKIUH, pelIeHrne ¢ Oomopoil Ha aaroput™, oOpasel,
HCIIOJIb30BaHUE CIPAaBOYHON MH(POpMAIUH.

ITNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA YYEBHOI'O ITPEJIMETA «XWUMUWUS»
HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

B uenom pesynbrarhl ocBoeHus oOywaromumucs ¢ 3I1P ydueObnoro mpenmera «XuMHs»
JOJKHBI COBIIAJATh C pe3ylbTaTaMu MPUMEPHON pabodeil mporpaMMbl OCHOBHOTO OOIIEro
obpazoBanusi. Hanbosnee 3HaYMMBIMU SIBJISTFOTCSI:

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHUBAIMS K 00YUYEHUIO U LIeIeHANPaBICHHOM T03HABATEIBHOM 1eATeNbHOCTH;

YCTaHOBKa Ha  OCMBICJICHUC JIMYHOI'O OIIbITA, H&6J’IIO}16HI/II>1 3a XHUMHUYECCKUMHU
AKCIIEPUMEHTAMU;

OopueHTauusa Ha IIpaBUjla MHAWBUAYAJIBHOI'O M KOJIJICKTUBHOI'O 0e30macHOro IIOBECACHU A
IIPYU B3aUMOJICHCTBUHU C XUMHUYECKMMHM BELLIECTBAMU U COEIUHEHUSIMU;

NPaKTUYEeCKOe M3ydeHHe Mpodeccuil U Tpyaa pa3jIndHOIo poja, B TOM YHCIE Ha OCHOBE
IPUMEHEHHS U3y4aeMoro MPeMETHOT0 3HaHUs (HarpuMep, 1a00paHT XMMUYECKOTO aHAIN3a);

YBa)KE€HUE K TPYLY U pe3yJbTaTaM TPYI0BOM AEATENbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY ITOCTPOCHMIO JajbHEHIIEH HWHAWBUIYAJIbHON TpPacKTOPUHU
o0pa3oBaHMsi Ha OCHOBE OpPHUEHTHPOBKM B MHpe npodeccuii U 1podhecCHOHATBHBIX
MIPEANIOYTEHUN, YBAXKUTEIIBHOIO OTHOILICHUS K TPYAY;

OCO3HaHHME CBOETrO IOBEJEHHSA C TOYKHM 3PEHMS ONACHOCTH MM O€30MacHOCTH Ui cels
W JJI OKPY>KaroIUX;



OCHOBBI  DKOJIOTUYECKOM  KYJbTYpbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YpPOBHIO
9KOJIOTUYECKOTO  MBIIUIEHUS,, MPUOOPETEHUE OMNbITA HKOJOTMYECKH OpPUEHTHPOBAHHOU
[IPAKTUYECKOMN AEATEIbHOCTU B )KMU3HEHHBIX CUTYaLMSIX;

OCO3HaHME IOCIEACTBUI M HENpHUITHE BPEIHBIX NPHUBBIYEK (YHNOTPEOJIEHUS AJIKOIOJI,
HApKOTHKOB, KYPEHHsI) U UHBIX (OpM Bpena il (U3HUECKOro U IMCUXHYECKOTO 3/J0POBbS;

IIPUHATHE PEIICHUN B )KM3HEHHOM CUTyallud Ha OCHOBE IIEPEHOCA IIOJYYEHHBIX B XOE
00y4YeHHs 3HAaHUH B aKTyaJbHYIO CUTYallHIO, BOCIIONHATH JeUIUT HHPOPMAIIH;

TFOTOBHOCTh OTOMpaTb M HCIOJb30BATh HYKHYIO HH(POPMALUIO B COOTBETCTBUU C
KOHTEKCTOM YKU3HEHHOM CUTYallUH.

METANPEIMETHBIE PE3YJIbTATHI

Oe¢n1adenue ynugepcaibHblMu y4eOHbIMU NOZHABAMETbHBIMU 0CUCHBUAMU:

BBISBJISITH IPUYHMHBI M CIICICTBUS MTPOCTHIX XUMHUYECKUX SIBJICHUN;

OCYIIECTBIISITh CpPaBHEHUE, KIACCH(PHUKAIMIO XUMHUYECKHMX BEIIECTB MO 33JaHHBIM
OCHOBAHUSIM U KPUTEPHUSIM ISl YKa3aHHBIX JIOTUUECKHUX ONEpalluii;

CTPOUTH JIOTUYECKOE CYXKACHHE IIOCle TMPEIBApPUTEIHLHOTO aHalM3a, BKIIOYAOIIee
YCTaHOBJIEHHE IPUYUHHO-CIIEICTBEHHBIX CBSI3€H;

BBISBJIATH JIe(UUIUTH UH(GOPMALIUHY, JaHHBIX, HEOOXOAUMBIX ISl PEIICHUS MTOCTABICHHOM
3a/1a4i;

peoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJTHOTO BUAA B APYToil (TabNIUIly B TEKCT U TIp.);

CO3/1aBaTh, MPUMEHATh W TPEOOPA3OBBIBATH 3HAKHM W CHMBOJBI, MOJCIH U CXEMBI JUIS
pelieHus yueOHbIX U MMO3HABATENIBHBIX 33/1a4 ¢ TOMOUIBIO MIE1arora;

C IOMOIIbIO II€Aarora MPOBOAMTH XUMHUYECKHH OIBIT, HECIOXKHBIA SKCIIEPUMEHT, IS
YCTaHOBJICHHUSI OCOOCHHOCTEl 00BEKTa W3y4YeHHs, NPUUYUHHO-CICICTBEHHBIX CBSI3ed U
3aBUCUMOCTEN 00BEKTOB MEXKy CO0O0i;

C TIOMOIIBIO TeJarora WM CaMOCTOSTENbHO (OpPMYIUPOBATH OOOOIIEHHS] U BBIBOJBI IO
pe3ysbTaTtaM MpOBEACHHOIO HAaOII0EHUS, OIIbITA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE XMMUYECKUX MPOLIECCOB U UX MOCIEACTBUS;

UCKaTh WIKM OTOMpaTh UH()OPMALIMIO UM JAHHBIE U3 UCTOYHHUKOB C YYETOM IPEII0KEHHOM
yueOHOI 3a/1a4M U 3aJJaHHBIX KPUTEPHUEB.

Osnadenue yHugeepcanbHoIMu yUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU:

OpraHM30BBIBaTh YueOHOE B3aMMOJEHCTBHE B Trpymne (ONpeaessaTh oOlMe ey,
pacnpenenaTb poju, 10roBapuBaTbcs pyr ¢ APYroM M T. 1.).

C TIOMOIIBIO T€/1arora Wik CaMOCTOSITENbHO COCTAaBJIATh YCTHBIE M MUChbMEHHBIE TEKCTHI C
MCII0JIb30BaHUEM WILTIOCTPATUBHBIX MAaTEPUAJIOB JUIsl BHICTYIIJICHUS Mepe ayAUTOpUEH;

OpPraHU30BBIBaTh Y4€OHOE COTPYJHHUYECTBO M COBMECTHYIO AESTEIbHOCTh C YUHUTENIEM M
CBEpCTHHKaMHM; paboTaTh MHAUBUAYAIBHO U B TPYIE: HAXOIUTH 00Illee pelIeHrne U pa3peiaTh
KOH(JIMKTHI HAa OCHOBE COTJIACOBAHUS TO3HMIMA M ydyeTa HWHTEPecoB; (GOpMyIHpOBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

OIICHMBATh KA4eCTBO CBOETO BKIaAa B OOHIMI TPOAYKT, MPUHUMATh W Pa3leisTh
OTBETCTBEHHOCTbH U MPOSBIISATH TOTOBHOCTh K MIPEIOCTABIECHUIO OTUYETA MEPE]] IPYMIOH.

Osnadenue ynugepcanbHoIMu Y4eOHbIMU PECYTAMUBHBIMU OCUCHBUAMU:

oOHapyxuBaTh W (GOPMYIUPOBATh YYEOHYIO TPOOJIEMY, OMpENesITh IeNb Y4eOHOM
JESTEIILHOCTH;

BJIa/IETh OCHOBAMHU CaMOKOHTPOJISl, CAMOOILIEHKH, MPHUHATHS PEIICHUNH U OCYIIECTBICHUS
OCO3HAHHOT'0 BHIOOPA B yueOHOM U MO3HABATENILHOMN JIE€ATEIIbHOCTH;

COOTHOCHUTH CBOU JIEUCTBHUS C IUIAHUPYEMBIMH DPE3yJbTaTaMH, OCYIIECTBISATH KOHTPOJb
CBOEH JIEATENILHOCTU B IPOLIECCE TOCTHXKEHUS pe3yNbTaTa, ONpelesiTh CIocoObl JeHCTBUN B
pamMKax NpeUIOKEHHBIX YCIOBHUM U TpeOOoBaHUM, KOPPEKTUPOBATb CBOMU JIEHCTBUSA B
COOTBETCTBUU C U3MEHSIOLICICS CUTYaLUEH;

JaBaTh a/IEKBaTHYIO OLICHKY CUTYallUU U IpeiaraTh IJIaH ee N3MEHEeHHUS,

MPEBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHHKHYTh IIPH PEIICHUN yu4eOHOH 3a1a4u;



NOHUMAaTh TMPHUYUHBI, IO KOTOPBIM HE OBUT JOCTUTHYT TpeOyeMblii pe3yibTar
JIeATEIIFHOCTH, ONPE/ACIATh MMO3UTHBHBIC N3MEHEHUS! M HalpaBJIeHUs, TpeOyonye AaabHeHIIeiH
paboThI;

OCO3HAHHO OTHOCHTKCS K APYrOMY YEJIOBEKY, €0 MHEHHIO.

HPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pE3ylbTATOB 10 OCBOCHUIO 00S3aTEIBHOIO COJEp)KaHUS,
YCTaHOBJICHHOT'O JaHHOW NpUMEpHOW pabouell MporpaMMmoii, BBIAESIOT: HAy4yHbIE 3HAHUA,
YMEHHUSI M CHOCOOBI JEHUCTBHH, crneuupuyeckue Uit y4yeOHOro mnpeamera «XUMH», BUIbI
NESTENIbHOCTH IO TMOJIyYEHHUI0O HOBOTO 3HAHUS, €ro HHTEpIpeTalud, IpeoOpa3oBaHUI0 U
MIPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYalLIHUSIX:

® [IPEACTaBJICHUE O 3aKOHOMEPHOCTSX M IMO3HABAEMOCTH SIBIEHUW MPUPOJbI, TIOHUMAHUE
OOBEKTHBHON 3HAYMMOCTH OCHOB XHMHYECKOM HAayKd Kak oOOJIaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIed KyIbTyphl U MPAKTUYECKOW AESITENbHOCTH 4YEJIOBEKa B
YCIIOBUSIX COBPEMEHHOr0 OOIIECTBa; MOHMMAHME MECTa XUMHUHU CPEAM JIPYrUX €CTECTBEHHBIX
HayK,

® BJIAJICHUE OCHOBAaMHU IOHATUMHOIO amnmnapara U CHMBOJUYECKOIO S3bIKA XMUMHMH UL
cocraBlieHUs (POPMYJI HEOPTaHUYECKUX BEIIECTB, YPABHEHUN XMMHUYCCKHUX PEAKIUI (C Omopoit
Ha aJropuT™M y4eOHBIX NEHCTBUN); BIaJeHne ocHOBaMH xumuueckoit HomeHknatypsl (IUPAC u
TPUBHAJBHON) W yMEHHE HCIIONIb30BaTh €€ Ui pelIeHHs Yy4eOHO-TIO3HABAaTEeNBHBIX 33134 C
MOMOIIBIO yUYUTEN; YMEHHE HCIIOJIb30BaTh MOJETH JJs OOBSICHEHHsS] CTPOEHHUS aTOMOB U
MOJIEKYJI 110 QJITOPUTMY C OIIOPOU HA OIIPENCIICHNUS;

® [IPEACTAaBICHUE O CHUCTEME XUMHUYECKHX 3HAHUM M yMEHHE C IOMOILBIO YUHUTENS
MPUMEHATh CUCTEMY XUMHUYECKUX 3HAHUH JUIsl YCTAHOBJICHHS B3aUMOCBSA3EH MEXKy U3y4YECHHBIM
MaTepuajoM U MpU IOJYYEHUHM HOBBIX 3HAHHUI, a TakKe B IPOLIECCE BBIIOJHEHUS Y4E€OHBIX
3a/laHui ¥ Ipu paboTe C HICTOYHUKAMHU XUMUYECKOW WH(MOpMAIIUU, KOTOPas BKITFOYAET:

BAKHEUIINE XMMHMYECKHUE IOHATHSA: XUMUYECKHN DJIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO,
IIPOCTOE U CI0KHOE BEIIECTBO, OHOPOIHASA U HEOJHOPOAHAS CMECh, OTHOCUTEIIbHBIE aTOMHAs U
MOJIEKYJISIpHAsi Macchl, KOJIMYECTBO BEILLECTBA, MOJb, MOJISIpHAs Macca, MOJISIPHBIM 00beM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJb (CpemaHss), XUMUYECKas PEakius, Peakiuu COeIUHEHUS,
peaKIu pa3joKEHUsI, PEaKIMu 3aMEIICHUs], PeaKIuu OoOMeHa, TeTuIoBOM A(QeKT peakiuw,
DK30- U DHJIOTEPMHYECKUE PEaKIUU, pacTBOP, MaccoBas MO XUMHUYECKOTO DJIEMEHTa B
COEIMHEHUH, MaccoBasi J0Js ¥ IPOLIEHTHAsI KOHIIEHTPALMs BELIECTBA B PacTBOpE, AAPO aToma,
DIIEKTPUYECKU CJIOW aroma, aTOMHas OpOWTanb, paJWyCc aToMa, BaJIEHTHOCTb, CTEINEHb
OKHCJICHUs, XHMMH4YECKasi CBA3b, DIEKTPOOTPULIATEIBHOCTh, MOJSApHAs M  HENOJspHas
KOBaJICHTHAs CBSI3b, HOHHAS CBSI3b, METAJUIMUECKAs CBsI3b, KPUCTAIIMYECKAs pelieTKa (aToMHasl,
VMOHHAsI, METAJUINYECKasi, MOJIEKYJISIpHAsl), UOH, KaTUOH, aHUOH, DJIEKTPOJIUT U HE 3JIEKTPOJIUT,
ANEKTPOJIUTHYECKAs  JUCCOLMAalus,  peakKuMdu  HOHHOIO oOMeHa, OKHCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH, OKUCIUTENIb U BOCCTAHOBUTENb, OKHCIECHUE WU BOCCTAHOBJICHUE,
AIIEKTPOJIN3, XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMbIE peaKkIuh, CKOPOCTb
XUMHUYECKON peakIuy, KaTaau3arop, mnpeaeiabHo pomyctumas koHneHtpanus (I1IJJK), kopposus
METaJUIOB, CILJIABhI;

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHUU: 3aKOH COXpaHEHUs Macchl, [lepmoanueckuil 3aKoH
. 1. MenneneeBa, 3aKk0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUM  XMMHH: aTOMHO-MOJIEKYJSIDHAsE  TEOpUsA, TEOPHUS  DJIEKTPOJIUTHUYECKON
JUCCOIMAIlMU, a TakKe MPEeACTaBICHUS O HAyYHbIX METOJax II03HaHWS, B TOM YHCIIE
DKCIIEPUMEHTANIBHBIX W TEOPETHYECKMX METOJAaX HCCICAOBAHUS BEIIECTB W HW3Y4YEHUS
XUMUYECKUX PEaKIUi;

® [IPEACTAaBICHUE O MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XHUMHYECKHX 3JIEMEHTOB
(paanyc artoma, 3JEKTPOOTPULIATENBHOCTH), MPOCTBIX M CIOXKHBIX BEIIECTB OT IOJIOKECHHUS
sanemeHToB B Ilepumoanueckoil cucreMe (B MallbIX MEPUOAAX M IVIABHBIX MOJArpyNmnax) u
JJIEKTPOHHOTO CTPOCHHUSI aTOMa; YMEHUE OOBSICHATh CBSI3b IOJOXKEHHUS JJIEMEHTa B



[leproandeckoit cUCTEME C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS ATOMOB XHMHYECKUX
3JIEMEHTOB (COCTaB M 3aps sipa, O0IIee YUCIIO IEKTPOHOB), PACTIPEICICHHUEM JIEKTPOHOB 10
DHEPreTHYECKUM YpPOBHSIM aTOMOB TEPBBIX TPEX IEPUOJOB, Kallusg W  KaJbIUs;
KJIaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI C OMOPON Ha ompeneraeHus: (PU3NYEeCKOoro cCMbIcia
U(POBBIX TAHHBIX MEPUOTNICCKON TAOIIHUIIBI,

® yMeHHE KJIacCu(UUUPOBATh XUMHUYECKHE D3JIEMEHTbl, HEOPraHWYEeCKUE BEIIeCTBA U
XUMHUYECKHE PEaKIMU C OMOPOH Ha CXEMbI; ONPEICNATh BAJICHTHOCTh M CTCIICHb OKHCIICHHUS
XUMHUYECKHX D3JIEMEHTOB, BHJ XHMHUYECKOM CBS3M U THUI KPUCTANIMYECKOW CTPYKTYpPHl B
COCIMHEHUSX, 3apsJl HMOHA, XapakTep Cpeasl B BOJHBIX pPACTBOpAaX BEHIECTB (KUCIOT,
OCHOBaHU ), OKUCIUTENIh U BOCCTAHOBUTENb IO aITOPUTMY YUE€OHBIX I€UCTBUI;

® YMEHHE XapaKTepU30BaTh C OMOPOW Ha cXeMy (U3MYECKHUE U XMMHUYECKHE CBOMCTBA
MPOCTBIX BEMIECTB (KHCIOPOJ, 030H, BOAOPOI, rpadur, ammas, KpeMmHHid, a3ot, gocdop, cepa,
XJIOp, HATPUM, KAJIUA, MarHui, KaJblIUl, A TFOMUHHM, KEJI€30) U CII0KHBIX BEIIECTB, B TOM YHCIIS
WX BOJHBIX PacTBOPOB (BOJA, aMMHAK, XJIOPOBOIOPOJI, CEPOBOOPOJ, OKCUABI M THAPOKCHIIBI
metaiioB | - IIA rpymnm, amomunus, meau (II), uunka, sxenesa (II u III), okcunsr yrinepona (II u
IV), kpemuus (IV), azora u pocdopa (III u V), cepsr (IV u VI), cepaucras, cepHas, a30TUCTas,
azoTHas1, GpochopHas, yroibHas, KpeMHHEBas KACIOTa U UX COJIN); OMUCHIBATH C OTMIOPOM Ha IJIaH
U KIIOYEBBIC CJIOBA, YMEHHE NPOTHO3MPOBATh M XapaKTEPHU30BaTh CBONCTBA BEIICCTB B
3aBHCHUMOCTH OT UX COCTaBa M CTPOEHUS IOCIE MPEIBAPUTEIHLHOrO aHAIN3a MO/l PYKOBOJICTBOM
neaarora, MPUMEHEHUE BEIISCTB B 3aBUCHMOCTH OT WX CBOWCTB, BO3MOYKHOCTH IMPOTEKAHUS
XUMHUYECKHX TPEBpAIICHUN B PAa3IMYHBIX YCJIOBHSIX, BIMSHHE BELIECTB M XUMHYECKHX
MIPOIIECCOB HA OPTaHMU3M YEJIOBEKAa H OKPYKAIOIIYIO MPUPOIHYIO CPEIY;

® YyMEHHE COCTaBIsTh 1O 0Opasilly, cxeme, ajiroputMy Y4eOHBIX JeHCTBHIA
MOJICKYJISIPHbIE M WOHHBIC YpPaBHEHHS peakuuii (B TOM 4YHCle peakluii HMOHHOro oOMeHa U
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH), WILIIOCTPUPYIOIIUX XUMHUYCCKHUE CBOMCTBA
U3yYEHHBIX  KJIACCOB / TPYIIII  HEOPTaHMYECKUX BEHIECTB, a TaKKe [MOJATBEPIKIAOIINX
TeHETHUYECKYIO B3aUMOCBSI3b MY HUMU;

® YMEHHE BBIYHUCIATH OTHOCHTEIHHYIO MOJEKYISPHYI0O U MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XUMUYECKOTO JIEMEHTa B COEIMHEHUH, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
KOJIMYECTBO BEILECTBA M €ro Maccy, oObEM Tra3oB ¢ omopod Ha oOmue (GopMylibl; YyMEHUE
MPOBOAMTH PacueThl IO YPABHEHUSAM XMMHUECKUX PEAKLIMN M HaXOIUTh KOJUYECTBO BEIECTBA,
00BEM M MacCy pearcHTOB HWIIU TPOJIYKTOB PEaKIMH C OMOPOi Ha oOpasell, aropuT™M y4eOHBIX
JeUCTBUI;

® BJAQJICHWEC OCHOBHBIMH METOJAaMH HAyYHOTO IO3HAHWS (HAOIIOJIeHUE, H3MEpeHue,
IKCIIEPUMEHT, MOJICITUPOBAHUE) TIPH M3yUCHUH BEIICCTB M XMMHUYECKUX SBJICHHHA C OMOPOH Ha
AITOPUTM YYEOHBIX NEHCTBUI; yMeHHE CHOPMYIHpPOBATh MPOOJIEMY U TMPEAJIOKUTH MYTH €€
pEelIeHHusT ¢ TIOMOINBI0 TIeJarora; 3HAHWE OCHOB Oe30macHoi paboThl ¢ XUMHYCCKHUMHU
BEII[ECTBAMH, XUMHUECKOH TIOCYI0i 1 1ab0paTOpHBEIM 000PYyI0BAHUEM;

® HAIMYHE TMPAKTUYCCKHMX HABBIKOB IUTAHUPOBAHHUS W OCYIICCTBIICHUS CIIEAYIONIUX
XUMHUYECKHX JKCIIEPUMEHTOB IT0JI PYKOBOJCTBOM YUHTENS ¢ OOCYXKJIEHHUEM IIaHa paOOThl MIIH
COCTaBIIEHUEM TAOJHIIbL:

W3YYCHHE U ONHCaHue PU3NICCKUX CBOWCTB BEIIECTB;

03HAKOMJICHHE C PU3NYECKUMU U XUMUUYECKIUMHU SIBIICHUSMU;

OTIBITHI, WILTIOCTPUPYIOIIHNE TTPU3HAKY MTPOTEKAHUS XUMHUYSCKUX PEaKIINii;

U3YYEHHE CTIOCOO0B pa3eNieHusl CMecei;

MOJTyYeHUE KUCIIOPOJia M U3yICHHE €T0 CBOMCTB;

MOJTy4eHHUE BOJIOPO/Ia U U3YUEHHUE €r0 CBOWCTB;

MOJTyYeHHUE YTIIEKHCIIOTO ra3a U U3ydeHUe ero CBOWCTB;

MOJTy4YeHUE aMMHaKa ¥ U3yYSHHE €ro CBOICTB;

MIPUTOTOBJICHHE PACTBOPOB C OMPEEIIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA;

HCCJICIOBAHKE U OTMCAHNE CBOMCTB HEOPTaHMYECKHX BEIIECTB Pa3IMYHbIX KIIACCOB;

MIPUMEHEHNE WHIUKATOPOB (JTakMyca, MeTHUJIopanka u GpeHondranenHa) st onpeaeacHus



XapakTepa cpefibl B paCTBOPAxX KUCJIOT U LIEI0YEH;

U3y4eHHE B3aUMOJICHCTBHS KUCIOT ¢ METalJIaMH, OKCUIAMU METaJJIOB, PACTBOPUMBIMH U
HEPAaCTBOPUMBIMU OCHOBAHUSIMH, COJISIMY;

HOJIy4EeHHE HEPaCTBOPUMBIX OCHOBAHUH;

BBITECHEHUE OJIHOT0 METaJula APYTUM U3 pacTBOpa COJIH;

ucclieIoBaHuE aM(POTEPHBIX CBONCTB T'UAPOKCUIOB AIFOMUHUS U LIUHKA;

pellleHHEe SKCIEPUMEHTAIbHBIX 3a4ad M0 TeMe «OCHOBHBIE KJIacChl HEOPraHMYECKUX
COCTUHEHHI;

pellIeHne SKCIEPUMEHTANIBHBIX 3a/1a4 110 TEME «DJIEKTPOIUTHUECKAs JUCCOLUALIS,;

pelIeHHe SKCIEpUMEHTAJbHBIX 3aJad 1o TeMme «BaxHelmne HeMmeTamisl U UX
COCIIUHEHUY;

pelLIeHNEe IKCIIEPUMEHTANIBHBIX 337134 110 TeMe «BakHel1e MeTaibl U X COeAMHEHU;

XUMHUUYECKHE IKCIIEPUMEHTBI, NIUIIOCTPUPYIOIIME MPU3HAKU IPOTEKAHUS PeaKLUii HOHHOIO
obMeHa;

KAUeCTBEHHbIE PEAKIMM Ha MPHUCYTCTBYIOIIME B BOJHBIX pPAacTBOPax HOHBI: XJIOPHI-,
O6pomu-, Hoaua-, cyibdar-, pocdar-, kapooHaT-, CUIMKAT-aHUOHBI, THIPOKCHU/I-UOHBI, KATUOHBI
AMMOHUSI, MATHUS, KaJIbLIUs, AIIOMUHUS, XxKele3a (2+) u kene3a (3+), meau (2+), HUHKA;

YMEHUE NPEACTaBIATh PE3yJIbTaThl HKCIHEPUMEHTa B (OpPME BBIBOJIOB, J10KA3aTENbCTB,
rpaduKOB 1 TaOJIHII U BBISBIISATH SMIHPUIECKUE 3aKOHOMEPHOCTH;

e BRBIAJICHUE IpaBUIaMM O€30MacHOro OOpalleHUs C BEIIECTBAMH, HCIIOJIb3YEeMbIMH B
IIOBCEHEBHOM KM3HM, a TAKKE IpaBWJIAMH IOBEJEHHUS B LEIAX cOepexeHus 370pOBbs U
OKPY’KaIOIIeW MPUPOIHON Cpelbl; NMOHMMaHuE Bpena (OMacHOCTH) BO3JICUCTBHUS Ha >KUBBIC
OpPraHu3MBbl OIPENICIEHHBIX BEIIECTB, @ TAaKXKe CHOCOOOB YMEHBUICHUS M MPEAOTBPALICHUS HX
BPEIHOTO BO3JCHCTBHS, NMOHMMAaHHE 3HAYEHUS >XHPOB, OEJKOB, YIJIEBOJOB sl OpraHM3Ma
4eJIOBEKa;

® BJAJICHHE OCHOBAaMHM XUMHYECKOW TPaMOTHOCTH, BKJIIOYAIOIIEH yMEHHE MPaBHIBHO
UCIOJIb30BaTh U3YyUYEHHbIE BEIECTBA M MaTepuaibl (B TOM 4YHCIE, MUHEpPAJIbHbIE YyA00peHHs,
METaJIJIbl U CIUIaBbl, MPOAYKTHI MEepepabOTKU MPUPOJHBIX MCTOYHHKOB YIJIEBOAOPOJOB (YTIJs,
HOPUPOIHOTO ra3a, HeTH) B OBITY, CEIbCKOM XO34HCTBE, Ha MPOU3BOCTBE; YMEHHE IPUBOIUTh
IPUMEpPHI IPaBUIIBHOTO UCTIOJIb30BAaHUS U3YUYEHHBIX BEIIECTB U MaTepUAIOB;

e YMEHHME YCTAaHAaBJIMBaThb CBS3M MEXAY pealbHO HAOIIOAAEMBIMU XHMHUYECKUMHU
SBJICHUSAMU M MpPOIECCaMH, MPOUCXOJAIMIMMU B MakKpo- U MHUKPOMHUpE, OOBSCHATH HMPUUYHMHBI
MHOT000pa3usl BEIECTB; YMEHHWE HHTErPUpPOBaTh XUMHUYECKHE 3HAHMUS CO 3HAHMUSIMH JPYTUX
y4eOHBIX IPEMETOB ¢ IOMOIIBIO IIE1arora;

e qpejcTaBieHHE O cepax MpohecCHOHATBLHONU NEATENbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMHM TEXHOJIOTUSMH, OCHOBAHHBIMU Ha JOCTHMKEHMSIX XUMHUYECKOW HayKu; HaJudue
OMbITa PabOTHl C PA3IMYHBIMU HCTOYHUKAMH HMH(GOpMAIMM MO XMMHUHU (HAYyYHO-TIOMYJspHas
JUTepaTypa, CIOBAapH, CIPABOYHUKHU, MHTEPHET-PECYpPChl) C OMOPOW Ha ajIrOpUTM: yMEHHE
O00BEKTHBHO OILIEHUBaTh HMH(OpMAIMIO O BELIECTBaX, MX IMPEBPAIICHUSAX M MPAKTHYECKOM
MPUMEHEHUU.

TpeOoBaHMsl K NpPeIMETHBIM Pe3yJbTATAM OCBOEHHUSI Y4eOHOI0 mpeamera «XuMUsD),
pacnpeesieHHbIe 10 ToAaM 00y4eHust

PesynbTatel o rogam GopMyIUPYIOTCS MO MPUHITUITY J00ABIEHUS HOBBIX PE3YJIBTATOB OT
rojga K roay, y»K€ Ha3BaHHbIC B NPEABIAYLIMX TOJaX IMO3MIMHU, KAK IPABHIIO, JOCIOBHO HE
MOBTOPSIFOTCSI, HO YYHUTBIBAIOTCS (PE3ylbTaThl OUYEPETHOTO TOJA IO YMOJYAHUIO BKIFOYAIOT
pe3ynbTaThl MPEABIIYIIUX JIET).

8 KJIACC

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSATHI: aToM, MOJEKyJa, XUMHUYECKUN
AJIEMEHT, NPOCTOE BEUIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOpPOIHAS W HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas U MOJEKYJspHas Macca, KOJUYECTBO BEIIEeCTBA, MOJb,



MOJIIpHAsl Macca, MaccoBas JIOJII XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJSPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHE, CONb, OJ1€KMPOOMPUYAMETbHOCMb?, CTENeHb OKHCICHH,
XUMHUYECKasl peaKiusi, Kiaccuukanus peakuii: peakiuy COSTUHEHUS, PEaKIINA Pa3IOKEHUS,
peaxkuu 3aMelIeH s, peakliud 00OMeHa, HK30- U SHAOTEPMUUYECKUE PEAKIINH; Men1080t 3¢ gexm
peakyuu; SAPO aroma, SJIEKTPOHHBIM CJIOM aToma, aToMHas OpOuTadb, pajuyc aroma,
XUMHUYECKAs CBA3b, MOJSPHAs U HEMOJSIPHAS KOBAJIEHTHAs CBA3b, MOHHASA CBA3b, UOH, KATHOH,
aHUOH, pacTBOP, MaccoBas JI0JIs BeulecTBa (IIPOLIEHTHASI KOHIICHTPALIKsI) B paCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN (CM. M. 1) U MpUMEHSTh
ST TOHSTHS TIPU OMMCAHUHU BEILIECTB U UX MPEBPALLCHUI;

UCIOJIb30BAaTh  XMMHUYECKYI0 CHUMBOJIUKY JJisi  COCTaBjieHHUs (OpMYyN  BEUIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX pEaKLUi, 3JIEKTPOHHOr0 OanaHca;

ONpEeNATh BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OHHApHBIX COCIUHEHUSX; CTENEHb
OKHCJICHUSI JJIEMEHTOB B OMHApHBIX COCAMHEHUSX C OMOpPOM Ha OMpENeTCHHs, B TOM YHUCIE
CTPYKTYPUPOBAHHBIC; NMPUHAJIEKHOCTh BELIECTB K OMNPENEIEHHOMY KJIacCy COEOUHEHUU 110
dbopmynam; BUJI XUMUYECKOHN CBSA3H (KOBaJICHTHAs M MOHHAS) B HEOPTAHUYECKUX COCTUHECHUSIX;

MMETh NPEJACTABICHUE O CHUCTEME XMUMHUYECKHUX 3HAHUM, YMETh C IOMOUIbIO YUWUTENS
MPUMEHATh CUCTEMY XMMUUYECKHX 3HAHHM, JUIsl YCTAHOBJICHUS! B3AMMOCBSI3U MEXKIY U3YUEHHBIM
MaTepuajioM W TMpH TMOJIYYCeHHUH HOBBIX 3HAHWMM, a Takke Npu paboTe C HMCTOYHHUKAMHU
xumudeckor uHGopMmarmu. OpUEHTUPOBATHCS B MOHITHSIX M ONEPUPOBATH UMU Ha 0a30BOM
YpOBHE, MPUMEHSTH MPHU BHIMOIHEHUH YU€OHBIX 33JaHUI U PEIICHUH PACUETHBIX 33]1a4 C OTIOPOM
Ha QJITOPUTM YYE€OHBIX JEHCTBUM W3YYEHHBIC 3aKOHBI M TCOPUHU: 3aKOH COXPAHEHMSI MACCHI,
[lepuonnueckuii 3akon .M. MenneneeBa, 3akon nocmosiHrcmea cocmasd, 3aKoH ABOTrajapo;
ATOMHO-MOJICKYJIsipHasi Teopus. COOTHOCHTH OOO3HAYCHHUsS, KOTOPHIE HMEIOTCS B TaOJHIlC
«lepuoguueckas cucrema xumuyeckux osnemeHtoB [[. M. MenaeneeBa» ¢ 4YHCIOBBIMU
XapaKTePUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij siapa, ooiiee
YHCIIO JIEKTPOHOB M pacmpeieNieHne UX MO dJIEKTPOHHBIM CIIO0SIM);

KJIaCCU(PUITUPOBATh XUMHUYECKHE DSJIEMEHTHI; HEOPTaHMYECKHE BEIECTBA; XUMHUYECKHE
peakiuu (10 YUCITY U COCTAaBY YYAacTBYIOIUX B PEAKIMH BEIIECTB, M0 TEIIOBOMY 3 (dEKTy, 1Mo
M3MEHEHUIO CTETICHU OKUCIIEHUS XUMUYECKUX DJIEMEHTOB) C OTIOPOM Ha CXEMBI;

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHWMUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, TMOATBEP)K/asi OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIIHUX
XUMUYECKHUX PEaKUUid ¢ OIOPOil Ha CXEMBI;

MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX COCTaBa M CTPOCHUS;
BO3MOKHOCTH TMPOTEKAaHUsI XUMHUYECKHMX IMPEBpAlleHU B pa3IMYHBIX YCIOBHSX IIOCIE
MIPEABAPUTEIILHOTO OOCYKCHUS C TIeAaroroMm;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJIIPHYKO MAacChl BEIIECTB; MacCOBYIO
JIOJIF0 XUMHYECKOTO JIEMEHTa 110 (OpMYyJie COSTMHEHHSI; MACCOBYIO JIOJIO BEIIECTBA B paCTBOPE;
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUUECKOW PEaKIIMK C ONOPON Ha alTrOpPUTM;

MPUMEHSATh OCHOBHBIE ONEPAIlMH MBICIUTEIBHON JeATeIbHOCTH — aHajlu3 M CHHTE3,
CpaBHEHHME, OO0OOIIeHHe, CUcTeMaTh3alus, KIacCU(PUKANUS, BBISIBICHHE PUYHUHHO-
CJICICTBEHHBIX CBSI3€M — JIJIS1 M3YUYEHUSI CBOMCTB BEIIECTB U XUMHYECKUX PEaKIUi; €CTeCTBEHHO-
Hay4yHbIe METOJbl TMO3HAHWUS — HAONIOJIEHUE, U3MEpPEHHE, MOJCIUPOBAHHE, JKCIEPUMEHT
(peanvhbili u MblceHHbIl) TIOJ PYKOBOJICTBOM I1€/1arora;

CleoBaTh NpaBHJIAM  I[IOJIb30BAHHUS ~ XUMHUYECKOW TMOCYyI0M U J1ab0paTOpHBIM
obopymoBaHWeM, a Tak)Ke TpaBWjaM OOpalleHUs C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSMH TIO BBIMOJIHEHUIO J1a0OPAaTOPHBIX XHUMHYECKHX OIBITOB M0 TOJYYCHHUIO U
coOMpaHni0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJA), MMPUTOTOBICHUIO PACTBOPOB C
ONpeeIEHHON MacCOBOM J10JIe PAcTBOPEHHOIO BEIIECTBA; IUIAHUPOBAaTH M IPOBOJUTH
XUMUYECKHE DKCIIEPUMEHTHI 0 PACIO3HABAHHWIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO

2 3H€CL " gajgee KypCuBOM 0003HaYArOTCs IJIaHUPYCMBIC TPEAMETHBIC PE3YyJIbTaThl, KOTOPBIC MOTYT OBITH
MOTCHIHAJIBHO JOCTUT'HYThBL O6y‘{aIOHII/IMC$I C 3HP, HO HE SBJISIOTCS 00s3aTEIbLHBIMU.



MH/INKATOpOB (JIakMyc, (eHOI(PTATCHH, METUIOPAHXK U Jp.), OATBEPKIAIOIINX KaueCTBEHHBIN
COCTaB HEOPraHWYEeCKHX BEIIeCTB (KaueCTBEHHbIE pEaKUWHW Ha HOHBI) IOJ PYKOBOJCTBOM
nejarora.

9 KJIACC

pacKpbIBaTh CMBICII OCHOBHBIX XUMHWYECKMX TOHSATHUW: XUMHYECKHH HJIIEMEHT, aToOM,
MOJIEKYJIA, HMOH, KAaTHOH, AHHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCT,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKUCICHMS, XUMUYECKas peakiusi, XUMHUYECKas CBS3b,
meni06801 3¢hghekm peakyuu, MOIb, MOJSIPHBIN 00BEM, PACTBOP; AJIEKTPOJIUTHI, HEAIEKTPOIHUTHI,
AJICKTPOJINTUYECKAS] JTUCCOIMAIIMS, PEaKIUd HWOHHOTO OOMEHA, KaTaju3aTrop, XUMuueckoe
pasHogecue, obpamumvle U Heobpamumvle peakyuu, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE
peaKkIuu, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHUCICHHUE W BOCCTAaHOBJICHUE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKAs), KPUCTAILUTUNICCKAs
peuéTka, Koppo3us Memallos, CHIABbl, CKOPOCMb XUMUYECKOU peaxkyuu, TPeaeabHO
nonyctumast koHnentpamus (I1JIK) Bemectsa;

WJUTFOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHUMHYECKHMX MOHATHHA (CM. I. 1) ¥ IPUMEHSATH
9T TIOHSTHS TIPU OMMCAHUU BEILIECTB U UX MIPEBPAILICHUI;

UCIIOJIb30BaTh 3HAKH U CUMBOJIBI 7Sl (DUKCAllUU Pe3yIbTaTOB HAONIOJACHUN, COCTABICHHUS
dbopMys BEHIECTB W YpPAaBHEHHH XHWMHUYECKUX pEaKIHMi, 3almucu JaHHBIX YCIOBUW 3ajad.
Hcnonp3oBare o0o03HavyeHHWs, wuMmeromuecs B Ilepuomuueckord cucreme ©  TabauIe
pacTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEN B BOJIE JIJISl BHIIIOJIHEHUS 3aJaHUN.

ONpeACNATh BAJCHTHOCTbh M CTENEHb OKUCICHUS XMMUYECKUX AJIEMEHTOB B COCIMHEHUAX
pa3IMYHOTO COCTaBa; NPUHAJIEHKHOCTh BEIIECTB K OMNPEACIIEHHOMY KJIACCy COEAUHEHHH C
ONOpONl Ha ONpeNeNieHUs, B TOM YHCIE CTPYKTYpUPOBAHHBIC; BUJIbI XUMHUYECKOH CBSI3U
(koBasieHTHAsi, MOHHAs, METALIMYECKas) B HEOPraHMYECKUX COCIMHEHUSX; 3apsiji HOHA IO
XUMHYECKOH (opmyre; XapakTep cpeasl B BOIHBIX PACTBOpPAaX KHUCIOT M IIeNouYeH, mun
KPpUCMANIU4ecKou peueémrKuy KOHKPemHo20 6eujecmasd;

packpbiBaTh cMbica Ilepuonnueckoro 3akona J[.M. MenneneeBa u 1eMOHCTPUPOBATH €O
MOHUMAaHUE: Onuchvleamsv u xapaxkmepuzosams TabmuuHyo (Gopmy Ilepuogudeckoil cuctembl
XUMHUYECKHUX SJIEMEHTOB: pazlinyaTh MOHATHUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOouHas
noarpynmna (b-rpynma)», Mansie U OOJBIIME MEPUOMABI, COOMHOCUMb O0O3HAYCHUS, KOTOPHIC
UMEIOTCS B TEPUOAUYECKON TabnuIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKHUX DJIEMEHTOB (COCTaB M 3apsiji sA/ipa, 00IIee YUCIIO IEKTPOHOB U PACTIPEEICHUE HX
MO0 DJIEKTPOHHBIM CIIOSIM); 00bACHAMb O0IIHEe 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U WX COCIMHEHHH B Mpeesiax MajbIX MEPUOJIOB U TIIaBHBIX MOJITPYIII C
Y4ETOM CTPOCHHS UX ATOMOB;

KJIaCCU(PUITUPOBATh XUMHYECKUE DSJIEMEHTHI; HEOPraHUYECKHE BEIIECTBA; XHUMHUYECKHE
peakiuu (10 YUCITY U COCTAaBY YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3 dexTy, mo
W3MEHEHUIO CTETICHEH OKUCIICHUS XUMUYECKHUX JIEMEHTOB) C OTIOPOI HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBAThH) O0IIME U crienu(ruecKue XMMUUECKUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, TTOATBEPIK/Asi ONTMCAHNE TTPUMEPAMH MOJICKYJISIPHBIX U HOHHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUNA C OMIOPOI HA CXEMBI;

COCTABJISITh YPAaBHEHUS AJIEKTPOJUTUYECKON IUCCOLMALMU KHCIIOT, IIEJIOYed M COJIeH;
MOJIHBIE M COKpAII€HHbIE YypaBHEHHUS pEaKIMii HOHHOTO OOMEHa; ypaBHEHHUs peakiui,
MOATBEPKIAIOMIUX CYIIECTBOBAHWE TEHETUYECKOW CBSI3M MEXKIY BEIIECTBAMH Pa3IMYHBIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH  MMOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCMMOCTH OT WX CTPOEHHUS; BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN TTOCTIE PEABAPUTEITHHOTO 00CYKIEHUS C TIeIaroroM;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BELIECTB; MACCOBYIO
JIOJTF0 XMMHYECKOTO dJIEMEHTa 10 (opMyJie COSTUHEHUS; MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE;



IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUUECKOU PEAKLIMK C ONIOPOU Ha alITrOpPUTM;

ClleZloBaTh ~ IpaBWJIaM  IOJb30BaHMA  XMMHUYECKOM TOCyIod U J1abOpaTOpHBIM
o0opynoBaHUEM, a TakXKe MpaBWIaM OOpalIeHUs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLUSAMHU [0 BBIIOJHEHHUIO J1a0OpaTOPHBIX XHUMHYECKUX OINBITOB IO IOJIYYEHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (AMMHAKa U YTIICKUCIIOTO ra3a);

IPOBOJIUTH PEAKIMH, IMOJITBEPXKJAOLINE KaueCTBEHHBIM COCTAaB pa3lMYHbIX BEILIECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJIOpUA- OpoMuUA-, MOAMI-, KapOoHaT-, ¢ocdar-, cHImKar-,
cyib(ar-, THAPOKCUI-UOHBI, KATHOHBI AaMMOHHS M HOHBl H3YYEHHBIX  METaJlJIOB,
IPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IPUMEHATh OCHOBHBIE ONEpalMd MBICIUTEIbHON MAEATEJbHOCTH — aHajdu3 U CHHTE3,
CpaBHEHHUE, 0000IIEHNE, CUCTEMATHU3AINIO, BBIABICHUE NMPUYMHHO-CIICICTBEHHBIX CBSA3CH — IS
U3y4YEeHUs] CBOMCTB BEILECTB M XUMHUYECKUX PEAKIUi; €CTECTBEHHO-HAYyYHbIE METObI TO3HAHUS —
HaOJII0IeHNE, U3MEPEHNE, MOJIETIMPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIICHHBIN).
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