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Te/IarOrH4ecKoro CoBeTa
npoToKoi Ne 1

or _ 28 asrycra 2025T.

Cocrasurenn: Anryposa I'.T.



COJAEP/KAHUE OBYYEHUA

8 KJIACC
IlepBoHauYa/bHbIe XMMHYECKHE TOHATHUSA

[Ipeamer xumun. Ponb XMMUM B )KM3HU YeJIOBEKa. XMMHUsI B CUCTEME HayK. Tena u BellecTsa.
®du3nyueckue CBOMCTBA BEIIECTB. ATperaTHoe cocTosiHue BeliecTB. [loHsTHE 0 MeTO1aX TTO3HAHUS B
xumun. Yuctele BemecTBa 1 cMecu. CrocoObl pa3aesieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHYECKHUE 31eMeHThl. CHMBOJIBI XUMUYECKUX AJIeMEHTOB. [IpocThie u
CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckasi opmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocrasa BellectB. OTHOcHUTENbHAs aTOMHAas Macca. OTHOCUTEbHAsA MOJIEKYIIsIpHas Macca. MaccoBast
JI0JISI XUMUYECKOT0 3JIEMEHTA B COCIMHEHUHU.

KonuuectBo Bemecta. Monbs. MonsipHast Macca. B3aumocBsi3b KonM4ecTBa, Macchl U 4ucia
CTPYKTYPHBIX eIMHUII BelecTBa. Pacyérel mo popMynamMm XUMHUECKUX COCAMHEHUI.

duznuecKnue 1 XUMUYECKHE ABJICHUS. XMMUYECKasl peaklys U €€ MPU3HAKU. 3aKOH COXPAHECHUS
Macchl BellecTB. XUMHUYECKUe ypaBHeHUs. Kiaccudukamus XUMHUYECKUX peakiuil (COeAMHCHUS,
pasoXKeHMs, 3aMelIeHus, 0OMEHa).

Xumuueckuil sxcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYy[IO0H, mpaBwiaMu paboThl B Jaboparopu U MpHEMaMU
oOpaieHust ¢ JIaDOpaTOPHBIM OOOPYNOBAaHUEM, W3YYCHHE M OINUCAaHUE (PU3UYECKHX CBOWCTB
00pa3110B HEOPraHMYECKUX BEIECTB, HaOMoAeHne Qu3ndyeckux (IJIaBJIeHHE BOCKA, TasHUE JIbJA,
pactupaHue caxapa B CTyIKe, KUTIEHHE M KOHACHCAIMS BOJbI) U XMMHYECKUX (TOPEHHE CBEYH,
MPOKAMBaHNWE MEAHON MPOBOJIOKH, B3aUMOJICHCTBUE MeNa ¢ KUCIOTOW) SIBICHUM, HaOM0AeHUE U
OTNHUCaHUE TMPU3HAKOB MPOTEKAHUs XMMHUUYECKHX pEaKIHil (pas3jioKeHue caxapa, B3auMOJICHCTBUE
CEpHON KHUCJIOTHI C XJOpHAOM Oapusi, paznoxenue ruapokcuaa menu (II) mpu HarpeBanuu,
B3aMMOJICHCTBHE Kee3a ¢ pacTBopoM cosr Meau (II), m3yueHue crmocoOoB pasfeneHus cmecei (¢
MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE, BBIAPUBAHHE, AUCTUIUISLMS, XpoMmarorpadus), MpoBeaeHue
OYMCTKM TIOBAPEHHOW COJIM, HAOIIOJEHUE U OINHMCAHWE pe3yJbTAaTOB TIPOBEICHUS OIIbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MAacChl, CO3JJaHUE MOJIeNiei MOJIEKY (IIapOCTEPKHEBBIX ).

Ba:xneiinmue npeacraBuTe/ M HEOPraHMYECKNX BelIeCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciopog — 31€eMEHT M MPOCTOE BEMIECTBO.
HaxoxneHue kucimopoaa B mpupoje, Gpuandeckue M XUMUYECKHUE CBOMCTBA (pPEaKkIUu TOPEHHS).
Okcuapl.  [lpumenenue kucinopoma. CrmocoObl  TMOMYYEHUST  KHCIOPOJa B JIAOOpAaTOpPUU H
MPOMBINIIEHHOCTH. KpyroBopoT kucnopoga B mpupoge. O30H — amioTporHas MoaudUKaIus
KHUCJIOpOJa.

TermoBoit »d¢deKkT XUMHUYECKOW peakiuu, TEPMOXUMHUYECKHE YPaBHEHHs, DJK30- H
SHIOTEPMUUYECKHE peakiuHu. TOMIMBO: yroJib M METaH. 3arpsA3HEHHE BO3/yXa, YCHIICHHE
MapHUKOBOTO 3 (heKTa, pa3pylieHue 030HOBOTO CIIOS.

Bognopon — anemeHT u npocroe BemiecTBo. Haxoxnenue Bojoposa B Mpupoae, Gpu3ndeckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI omyyeHusl. KucmoTs u conu.

MousipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM.

®usnyeckue cBoiicTBa BoAbl. Boma kak pacrBoputens. PactBopel. HaceliieHHble U
HEHACBIILIEHHBIE pacTBOPBL. PacCTBOpMMOCTH BemiecTB B BoAe. MaccoBasi J0Jisl BEIECTBA B PaCTBOPE.
Xumnueckue cBoicTBa BoJbl. OcHoBaHUsA. Ponb pacTBOpOB B MpUPOJIE U B JKU3HU YEJIOBEKA.
KpyroBopot Bozibl B mpupoie. 3arpsa3HeHre TpUPOIHbIX BOJ. OXxpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukaius HEOPraHMYECKUX COCIUHECHHIA. Oxcunpl. Knaccudukaius OKCHUAOB:
coyieoOpa3yrorire (OCHOBHBIC, KHCIOTHBIE, aMpOTEpHBIE) U HecoseoOpasyronme. Homenknarypa
oKkcua0B. PU3NUECKHE U XUMUYECKHE CBOMCTBA OKCHIOB. [loirydeHne okCcuaos.

OcnoBanusa. Krnaccudukamus oOcHOBaHMIA: TIENOYM W HEPACTBOPUMBIE  OCHOBAHWS.
Homenkiarypa ocHoBaHuil. Pu3nUeCKHME M XHUMHUYECKHE CBOMCTBAa OCHOBaHMM. llomyuyenue
OCHOBaHHH.

Kucnorel. Knaccudukarnus kucnor. Homenknatypa kucinor. Duznyeckue U XUMHUYECKHUE
cBoiicTBa kuciot. P akruBHoctu metamioB H.H. bekerosa. I[lonyyenue kucior.

Comu. Homenknarypa coneit. duznueckue u xumudeckue cBoicTBa coseid. [lonyuenue comneit.

['eneTnueckas CBsI3b MEXKIY KiIacCaMU HEOPTraHUYECKUX COEIMHEHUM.



Xumuueckuil sxcnepumenm.:

KayeCTBEHHOE OIPE/IEIICHNE COJEpKAHUSA KHUCIOPOAA B BO3JyXe, IOJIydeHHe, cOoOMpaHue,
pacrio3HaBaHME M H3YYEHHE CBOICTB KHCIOPOAa, HAONIOJEHHE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOIOM M YCJIOBUSI BO3HMKHOBEHMS M NPEKpALCHHs TOpeHus (mokapa), 03HAKOMJICHHE C
o0pa3iaMu OKCHIOB U OMHMCAHUE UX CBOMCTB, IMOJNy4YeHHUE, COOMpaHue, paclioO3HABaHUE U M3yYEeHUE
CBOMCTB BOjiopoJia (ropeHme), B3aumojeicTBue Bojgopoma ¢ okcuaom Mmeau (II) (Bo3MoxkHO
UCITIOJIb30BAaHUE BHJICOMATEPUANIOB), HAOIIOACHHWE OOpPAa3lOB BEIIECTB KOJUYECTBOM | MO,
UCCIIeIOBaHME  OCOOEHHOCTEHl  pacTBOpPEHHUs  BEIIECTB C  PA3JIMYHOM  pacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MacCOBOM JIOJE€HM pPacTBOPEHHOIO BELIECTBA,
B3aMMOJICHICTBME BOJAbI C MeTaJUlaMd (HaTpueM U KajblMeM) (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIEJOBaHME O00pa3L0OB HEOPraHMYECKHX BELIECTB pPa3JIMYHBIX KJIACCOB,
HaOJII0IeHHEe M3MEHEHUs OKpPackM MHIMKATOpPOB B pacTBOpax KHUCIOT U IIEIOYed, H3ydeHHe
B3aumozeiicTBus okcuaa menu (II) ¢ pactBopoM cepHOIl KUCIIOTBI, KUCIOT C METallaMH, peakuuii
HeHTpanu3anuu, noJlyueHue HepacTBOPUMBIX OCHOBaHMM, BHITECHEHHE OHOIO METajula JPYTUM U3
pacTBOpa COJH, pEIIeHHE OKCIEPHUMEHTAIBHBIX 3afad 1o TeMe «BaxHeimme Kiaccel
HEOPraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axoH u [lepuoguveckas cucrema xumudeckux 3jemMeHToB /.. Menaeneena.
Crpoenne aroMoB. XuMnueckas cBsizb. OKHCJIUTE]bHO- BOCCTAHOBHTE/IbHbIE PeaKIHI

[TepBble MOMBITKM KiIacCU(PUKAIUM XUMHUYECKUX 3JeMeHTOB. [ToHATHE O rpymnmax CXOJHBIX
AJIEMEHTOB (ILIEJIOYHbIE U I1IE€JI0YHO3EMENbHbIE METAUIbI, TaJIOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCHJIbI U THUJPOKCHIBI.

Ilepunonnueckuii 3akoH. Ilepuoanueckas cuctema xumMudeckux saemMeHToB /(.M. Menneneesa.
Kopotkonepuonnas u JuimHHONepuoaHas Gopmel Ileproguueckoil CHCTEMBl XUMHYECKHX
anemenTtoB .M. Menneneesa. Ilepuoaer u rpynnel. @U3NYecKuid CMBICIT MOPSAKOBOIO HOMEpA,
HOMEPOB IEPUO/Ia U TPYIIIHI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX siiep. M3oTomnbl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
00oJ10uek aToMoB nepBbIX 20 xumuueckux semeHToB [lepuonnueckoii cucremsl .M. Menneneena.
XapakTepuCcTUKa XUMUYECKOTO 3JIEMEHTa II0 ero nosiokeHuto B Ilepmommueckoit cucreme JI.U.
Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUsl pajuyca aTOMOB XUMHUYECKHX 3JEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO Ipynnam M mepuoaaM. 3HadeHue Ileproaudeckoro 3akoHa H
Ilepponnueckold CUCTEMBl XMMHUYECKHMX DJJIEMEHTOB JUIs Pa3BUTHS HAaykKH W npaktuku. 1.
MenneneeB — y4€HbIN U TPAKIAHUH.

Xumuyeckas cBs3b. KoBasneHTHas (mosisipHast U HETOJISIpHAsl) CBSI3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX IEMEHTOB. FloHHAas CBS3b.

Crenenb okucieHus. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakuuu. [Ipoliecchl OKuCIeHus U
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuu sxcnepumenm.

u3y4deHHe 00pa3loB BEIECTB METANIOB U HEMETAJJIOB, B3aUMOACHCTBUE THPOKCHU/IA LINHKA C
pacTBOpaMu KUCJIOT U I1IEJI0Y€eH, TPOBEAECHUE ONBITOB, MITIOCTPUPYIOIIMX MPUMEPHI OKHCIUTENIBHO-
BOCCTaHOBUTEJNIbHBIX peakiiii (ropeHue, peakliuu pa3iokKeHus, COeIMHEHNS).

Mesicnpeomemmvie cé3u

Peanu3zanus MeXIIpeIMETHBIX CBS3€H IPU U3yYEHUU XUMUH B 8 KJIACCE OCYLIECTBIIAETCS YEPE3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSATHM, TaK W MOHATHH, SBISIOLIMXCS
CUCTEMHBIMU JIJISl OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO- HAYYHOT'O IIUKJIA.

OO01iue ecTeCTBEHHOHAyUYHbIE MOHSATHUS: HAay4YHBIH (akT, TUIIOTE3a, TEOPHs, 3aKOH, aHAU3,
CHUHTE3, KiIacCU(UKAIMsI, MEepUOJUYHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT, MOJACIUPOBAHUE,
U3MEpEeHHEe, MOJIENb, SIBJICHUE.

®usnka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKINJI, HW30TOIbI,
PaZi0aKTUBHOCTb, MOJIEKYJIa, DJIEKTPUUECKHI 3apsi]l, BELIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHUE
BEIIIECTBA, r'a3, prU3nuecKre BeIMUUHbI, €AUHHUIIBI H3MEPEHNUs, KOCMOC, TNIaHeThI, 3BE3/1bl, COJHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpanbl, TOPHBIE MTOPOABI, MOJIE3HBIE UCKOMAeMbIe,
TOIIMBO, BOJIHBIE PECYPCHI.



9 KJIIACC

BemecTBo M XUMHYeCKasi peaKusi

[Tepuonnueckuii 3akoH. [lepnoandeckas cucrema xumuudeckux ssemeHToB .M. Menneneena.
CrtpoeHne aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB XMMUYECKUX AJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, Kajus, KajJbLUs W MX COEAMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM 3IJIEMEHTOB B
Ilepuonnueckol cucreMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMUYECKOM CBSI3U. THUIIBI KPUCTATUIMUECKUX PELIETOK, 3aBUCUMOCTb
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XMMUYECKOM CBSA3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BeIlecTB. XMMHUECKHE CBOWCTBA BEIIECTB,
OTHOCSILIUXCSA K PAa3JIMYHBIM KJaccaM HEOPraHUYECKUX COEIUHEHHUM, T'€HETHYeCcKas CBS3b
HEOPraHWYECKHUX BEILECTB.

Knaccupukamuss  XMMHUYECKHMX  peakluid MO  Pa3IMyHbBIM  TpU3HAKaM (10 YHCITy U
COCTaBY YyYacTBYIOIIMX B PEaKLUU BEUIECTB, MO TEIJIOBOMY 3(QeKTy, Mo M3MEHEHHIO CTereHel
OKHUCJIEHHS XMMHMUYECKHUX DJIEMEHTOB, 10 OOpaTMMOCTH, IO YYaCTHIO Karajau3aropa). JK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsatne 0 cKOpoCcTH XUMHUYECKOW peakuuu. [loHstne 00 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsTue o roMOreHHbIX U reTeporeHHbIX peakuusax. [lonarue o kartanuse.
[TonsiTue 0 XMMHYECKOM paBHOBECUU. PaKTOPHI, BIUSIOLUIME HA CKOPOCTh XMMUUYECKOM peakuuu
Y TIOJIOKEHUE XUMHYECKOTO PAaBHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE ~ PEAKIMM,  DJIEKTPOHHBIM  OajJlaHC  OKHMCIUTEJIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBlI€HUE YPaBHEHUHM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIyii ¢ UCTIOJIb30BAaHUEM METO/1a DJIEKTPOHHOTO OanaHca.

Teopus 3J1€KTPOIUTUUECKON JUCCOLMAIIUHN. DIIEKTPOIUTHI U HEANEKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMALMU  BELIECTB C pA3IMYHbBIMU BHUJAMU XUMHYECKOW cBsi3u. CTeneHb
nucconranui. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI.

Peaknmun moHHOrOo OOMeHa. YCIIOBHSI TPOTEKAaHUS pPEaKUWid HOHHOTO OOMEHa, MOJHBIE U
COKpall€HHble MOHHBIE YypaBHEHMs peakuuil. CBoiCTBa KHUCIOT, OCHOBAaHHMW U COJE€Hl B CBETE
MIPEICTABICHHI 00 AJIEKTPOIUTUYECKON nuccormanuu. KauecTtBeHHbie peakiiuu Ha HOHBL. [loHsaTue
0 TUJPOJIU3E CONEeil.

Xumuueckuu 5KCnepumenm:

03HAKOMJIEHHE C MOJIEJISIMU KPUCTAIIIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAJIJIOB
U HeMmeTasioB (rpadgura M anmaza), CIOKHBIX BEIIECTB (XJIOpUJIa HATpus), HCCIEIOBAHUE
3aBHCHUMOCTH CKOPOCTH XMMUYECKOH PEaKLIMU OT BO3/ICHCTBUS pa3IMYHbIX (PAKTOPOB, UCCIIEIOBaHNE
AJIEKTPONPOBOIHOCTH PAcCTBOPOB BEILIECTB, MPOIEcca TUCCOLMALMU KUCIIOT, LIeNo4Ye U coieit
(BO3MO’KHO MCITOJIb30BaHME BUJIEO MAaTEPHAIIOB), TPOBEACHUE OIBITOB, MIUTFOCTPUPYIOLIUX MPU3HAKH
MIPOTEKAHUs PEaKIMii HOHHOTOo 0OMeHa (00pa3oBaHMe OcajKa, BbIIeTIEHNE Ta3a, 00pa3oBaHUE BOJIbI),
OTBITOB, WIIIOCTPUPYIOIIUX TNPUMEPBl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX pPEakUUil (TopeHue,
peakuuy paslioKEHUs, COEIUHEHUs), paclo3HABaHUE HEOPraHMYECKHX BEIECTB C MOMOIIBIO
KAUECTBEHHBIX PEAaKLIUH Ha MOHBI, PEILIEHNE KCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTtayuibl U UX COeIUHEHUS

OOmiast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE CTEINEHU
okucneHus. CtpoeHne M (U3NYECKUE CBOWCTBA NMPOCTBHIX BEIIECTB — TaJOreHOB. XHMMHUYECKHE
CBOIMCTBa Ha TMpHMepe XxJopa (B3aMMOJCHCTBHE C MeTallaMH, HEeMEeTaJUlaMH, IIeI0YaMu).
XnopoBojopoa. CoinsiHas KHUCIOTa, XUMHUUECKUE CBOWCTBA, MOJy4YeHHUE, NMpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOJAa HA OpraHW3M dYelloBeKa. BakHeWIne XJIOpWUABI W WX HaXOXKICHHE B

IIPUPOLE.
OObmass xapakrepuctuka dneMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHBIEC CTEIICHU OKHUCIICHUS.

Crpoenne u (u3nuecKre CBOWCTBA MPOCTHIX BEHIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPOIHBIE
MOIUGUKAIMM KHUCIOpPOAa W cepbl. XHMMHUYEeCKHe CBoicTBa cepbl. CepoBOJOPOJ, CTPOCHHE,
duznyeckne U XuMU4eckue cBoicTBa. OKCHIBI Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCHJIOB.
CepHnas kucnora, GU3NYecKue U XMMUYECKHe CBOIicTBa (00IIMe KaKk MpeACcTaBUTeNs Kilacca KHCIOT
u cnenududeckue). XUMHUYECKHE pPEaKIUH, JIekalllhe B OCHOBE IPOMBIIIJIEHHOIO crocoda
MIOJIyYEHUs CEpHOM KUCIOTHI. [Ipumenenune cepHoi Kucnotel. Coy cepHOM KUCIIOThI, KA4Y€CTBEHHAs
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peakuus Ha  cynbdar-uoH. Haxoxxaenue cepbl M e€ COEAMHEHHH B MNpHpPOJE. XUMHUECKOE
3arpsi3HEHNE OKPYKAIOIIeH cpeibl COEAMHEHUSIMH Cepbl (KUCIOTHBIE JI0XK/IU, 3arpsi3HEHUE BO3IyXa
U BOJJOEMOB), CITOCOOBI €T0 MPEJOTBPALICHHUS.

OO6mrast  xapakTepucTHKa 3JIeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHBIE CTETIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHue B pupoe, hpuznyeckrue 1 XuMuueckue cBoiictsa. Kpyrosopor azora B
npupoge. AMMHUaK, ero GU3NYECKUe M XMMUYECKHE CBOWCTBA, MOdydeHue u npumenenue. Coim
aMMOHUSI, UX (PU3MYECKHE U XUMHUECKHUE CBOMCTBA, mpuMeHeHue. KauecTBeHHas peakius Ha HOHbI
aMMOHUS. A30THasi KUCIIOTa, €€ MOoIydeHue, (pu3MuecKue M XMMHUYECKHEe CBOMCTBa (0OIIMe Kak
IpeJICTaBUTENS Klacca KUCIOT U crenuduyeckue). Mcnoab3oBanue HUTPATOB U COJIE aMMOHHUS B
Ka4eCTBE MHUHEPAIbHBIX ynoOpeHuii. XUMHUYECKOE 3arpsi3HEHUE  OKpYXaroulel  cpensl
COCIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa, IOYBBI U BOAOEMOB).

docdop, amtorpornHbie Moaudukanyu Gochopa, husnueckne u XuMuIeckue cBoicTBa. OKCUa
dochopa (V) um dochopHas kuciora, (U3MYECKHE U XUMHYECCKHE CBOKCTBA, TOJYyYCHHUE.
Hcnonb3oBanue GpocaToB B KaueCTBE MUHEPATBHBIX yI0OpEHUA.

OO6mas  xapaktepucTuka d3jeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIEC CTETIEHN OKUCIICHUS.

Yrinepoa, amioTpomHble MOAU(GUKALMK, pPAacIpOCTpaHEHHWEe B Npupone, (QGU3NYECKUE U
Xumuueckue cBoictBa. Ancop6uus. Kpyrosopor yriaepoma B mpupoae. Okcuipl yrieponaa, ux
buznyecKkne U XMMHYECKUE CBOMCTBA, EHCTBUE HA KUBBIE OPTaHU3MBbI, IOTy4YEeHUE U IIPUMEHEHUE.
DKOJIOTHYECKUE TMPOOJIeMbl, CBsi3aHHbIE C OKcujaoMm yriepoaa (IV), rumoresa r11006anbHOTO
MOTEIJICHUS] KJIMMaTa, MapHUKOBBIA 3(dexT. YronbHas kuciaota u e€ coilu, ux (usmdeckue u
XUMHUYECKHE CBOICTBa, IOJIyueHUE U NpuMeHeHue. KauecTBeHHast peaklus Ha KapOOHAT- HMOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIJICHHOCTH U CEITLCKOM XO0341CTBE.

[lepBoHavasibHbIE MOHATHS 00 OPraHUYECKUX BEILECTBAX KaK O COEAMHEHUSX yriepoja (MeTaH,
9TaH, OSTWIEH, AalleTWJIEH, STaHOJ, TJHIEepPUH, YKCycHas KucioTa). llpupoiaHbie HCTOUHUKH
YIIIEBOAOPOAOB (Yroiib, MPUPOIHBIN Ta3, HE(PTH), MPOAYKTHI MX HepepadboTKu (OCH3HMH), UX POJb B
OBITY U IPOMBIIIJICHHOCTH.

[TonsiTHE O OMONTOTMYECKH BaYKHBIX BEIIECTBAX: KUPAX, OEIKaX, YIIeBOJaX — U UX POJIH B )KU3HU
YyenoBeKa. MarepualibHOE €IUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEeITMHEHUM.

KpemHuuii, ero ¢pusndeckne 1 XUMHUECKUE CBOICTBA, MOydeHUe U npuMeHeHne. CoeanHeHus
KpeMHHus B npupone. O6mue npenctaBieHuss o6 okcuae kpemuus (IV) u xpemHueBoil Kuciore.
Cunmkatel, WX WCIOJNB30BaHHE B OBITY, B IPOMBIIUIEHHOCTH. BakHelmme CTpouTelbHbIE
MaTepuainbl: KepamHKa, CTeKJIO, IIeMEeHT, OeToH, kene300eroH. IIpobnembl Ge3zomacHOro
UCTIOJIB30BaHUS CTPOUTEIHHBIX MATEPHAIIOB B TOBCETHEBHOM JKU3HU.

Xumuueckutl sxcnepumenm:

u3ydyeHue oOpa3l0B HEOPraHWYECKUX BEIECTB, CBOWMCTB COJISHOM KHCJIOTHI, MPOBEIECHUE
Ka4eCTBEHHBIX PEAKIMi Ha XJIOPUI-MOHBI M HAOJIIOJCHHE MPU3HAKOB UX HPOTEKAHMS, OIIBITHI,
oTpaxaromne QpU3NYecKue U XMMHUECKHE CBOWCTBA TaJlOT€HOB U MX COEIUHEHUH  (BO3MOXKHO
UCMOJIb30BaHUE  BUAECOMATEPHATIOB),  O3HAKOMJIEHHE C 00pa3liaMu XJIOPUAOB (IaJOreHHU]IOB),
O3HAKOMJIEHHE ¢ o0OpasumamMu ceppl M €€ COEIMHEHUSMU (BO3MOXKHO HCIIOJIb30BaHUE
BUJEOMATEpHUaoB), HaOIMIOJEHUWE  Mpolecca  OOyriaMBaHMA — caxapa  I[OJA  JieHCTBHEM
KOHIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3YYEHHE XUMHYECKHX CBOICTB pa30aBlIeHHOW CcepHOM
KHCJIOTBI, MPOBEJAECHUE KAYeCTBEHHOW peakluu Ha CcyiabpaT-uOH W HaONIoJeHHe Npu3Haka eé
IPOTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMH CBOMCTBaMH a3oTa, (ochopa M HUX COEIUHEHUN
(BO3MOKHO HCIOJIB30BaHUE BHIEOMATEpUaNoB), oOpa3laMu a30THBIX M (PochOpHBIX ynoOpeHui,
NoJlyuyeHue, coorpanue, paclio3HaBaHUE M U3y4eHHe CBOMCTB aMMHUaKa, IPOBEJCHHE KaueCTBEHHbIX
peaknuii Ha MOH aMMOHUS U GochaT-uoH U U3yUYeHUE PU3HAKOB X MPOTEKaHUs, B3aUMoJIeiicTBHE
KOHIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJbI0 (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPUAJIOB),
U3yueHHe MOJeNell KPHCTAIIMUYECKUX PEHIETOK anmMasa, rpaduta, QysiepeHa, 03HaAaKOMIICHHE C
MPOLECCOM aJCcOpOLMU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPONCTBOM
POTHBOra3a, MOJy4YeHUe, cOOMpaHue, paclo3HaBaHWE M W3YYEHUE CBOICTB YIJIEKHUCIOro rasa,
NPOBE/ICHUE KAYEeCTBEHHBIX PEaKIMii Ha KapOOHAT W CWIMKAT-UOHBI M M3YYECHHE TPU3HAKOB UX
NPOTEKaHMs, O3HAKOMIIGHHE C TMPOAYKIMEH CHIMKATHOM MNPOMBIIIJIEHHOCTH, pELICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BaxkHeillne HemeTaibl ¥ X COeTUHEHUS.



MeTanjibl M UX COCAUHEHUS

OO0mas XxapakTepuCcTUKa XMMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU MX MOJIOXKEHUS B
[lepuonnueckoii cucteme xuMmuueckux 3nementoB J[.1. MenneneeBa u crpoenust atoMoB. CTpoeHue
MeTauioB. MeTramuinueckas CBA3b U METaJNINYECKask KpUCTANINYECKast pemeéTka.
DIIEKTPOXUMUYECKUN PsiJT HaIpPsSHKEHU N METAJIOB. dusnyeckue u
XUMHUYECKHE CBoiicTBa MerauioB. OOmme crnocoOwl nonydeHus MetawioB. [loHsTHE O KOppo3uu
METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl UX OT KOppo3uu. CIUIaBhl (CTalb, YyryH, JOPATIOMHHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[llenounble  MeTaUIbL: IIOJIOXKEHUE B [Tepuoanueckoit CHCTEME
xumuueckux aemeHToB [I. 1. Menneneesa, CTPOEHHUE ux aTOMOB, HaX0JICHHUE B
npupose. dusnueckue W XMMHUYECKHE CBOMCTBa (Ha mpuMepe Harpus U Kamus). OKcuzabl U
TUAPOKCUABl HaTpuss W Kanusa. llpuMeHeHue MIEeTOoYHBIX METAUIOB M HX COEJUHEHUH.
[[{erouHO3eMeENbHBIE METAUIBl MarHuil M KaubLuil: nojokeHue B Ilepuoaudeckoil cucreme
xuMuuyeckux sseMeHToB J[.M. MenneneeBa, cTpoeHHe HMX aTOMOB, HaxXOXIEHUE B MPHUPOJE.
duznyecKkrue 1 XMMUYECKHEe CBOMCTBA MarHusl U Kalblus. Baxkueme coequHeHns Kaablus (OKCH/I,
TUAPOKCHU, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuoaudeckoil cucreme XUMHUYECKUX dieMeHToB J[.M.
MenpeneeBa, CTpoeHHE aToMa, HaxXoxkaAeHWe B mpupoje. dusmyeckne M XMMHUYECKHE CBOWCTBA
amroMUHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA ATFOMHHHSL.

Kenezo: nonoxxenue B Ilepuonnueckoii cucreme xumuueckux sseMeHToB [[.M. Menneneesa,
CTPOCHHE aTOMa, HaXOXJeHue B npupoje. Pusndeckue U XMMUIECKrue CBOMCTBA xkemne3a. OKCUIbI,
ruapokcuabl 1 conu xkenesa (I1I) u sxenesa (I1I), ux cocras, cBoiicTBa U MoyydeHue.

Xumuueckuu 5KCnepumenm:

O03HAKOMJICHHE C 00pasllaMHi METaJUIOB U CIUIaBOB, UX (U3NYECKUMU CBOICTBAMH, H3yuyCHUE
PE3YJIBTaTOB KOPPO3UHM METAUIOB (BO3MOXHO HCIOJIB30BAaHUE BUICOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCH/IA KAIbIIHSI M HATPUS C BOJIOH (BO3MOYXKHO HCIIOJIB30BaHUE BUICOMATEPHUATIOB),
MCCJICIOBAHUE CBOMCTB KECTKOM BOJBI, IMpOIlECCa TOPEHMs JKele3a B KHUCIOPoJe (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), MPU3HAKOB IMPOTEKAHHUS KAYECTBEHHBIX DPEAKIMI Ha HOHBI
(Maruumsi, KajabIus, aTloOMUHUS, TMHKa, sxene3a (1) u xenesa (111), meau (1I), HaGmronenue u onvcanue
MPOLIECCOB OKpAIIMBaHUs TUIAMEHU MOHAMHU HATPUSl, KAIUA U KaJbIs (BO3MOXKHO HCIIOIb30BAHHE
BUJICOMATEPHAIIOB), HUCCIICIOBAaHUE aM(POTEPHBIX CBOWCTB THAPOKCUAA ATFOMUHHUS W THIPOKCHIA
LIMHKA, PEUIEHNE DKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHen e MeTauuibl U UX COCAUHEHUSD.

XuMus M OKpyKamouas cpeia

BemectBa n marepuansl B IOBCEIHEBHOM JKM3HM uejoBeka. be3omacHoe ucCnojb30BaHue
BEIIIECTB U XMMUUYECKHUX peakuii B ObITy. [IepBast moMOILb TPY X UMHUYECKUX 0XKOTaX U OTPABICHUSX.
XUMHYECKOe 3arpsi3HEHHE OKpY Karollei cpeibl (MpeaenbHas JOMyCcTUMas KOHLEHTPallus BEeIEeCTB
(manee — I1JIK). Ponb x¥Muu B perieHuu 3K0JIOTHYECKUX MPOOIIEM.

Xumuueckuu sxcnepumenm.

u3ydeHre o0pas3IoB MaTepHaIoB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHATIbI).
Mesicnpeomemmvie cesa3u

Peanuszanus MeXIpeIMETHBIX CBA3€H MTPU U3YYEHUH XUMUH B 9 KI1acCe OCYILECTBIISIETCS YEPE3
UCIIOJIb30BaHNE KaK OOLIUX €CTeCTBEHHO-HAyYHbIX IOHSITHM, TaK W TOHATUN, SBISIOLIMXCS
CHUCTEMHBIMU JIJIS1 OTJEJBHBIX TPEIMETOB €CTECTBEHHO- HAYYHOT'O LIMKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHUS: HAy4YHBIA (PaKT, TUMOTE3a, 3aKOH, TEOPHSs, aHAIH3,
CHHTE3, KiIacCU(UKAIMsI, TEepUOJUYHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT, MOACIUPOBAHUE,
U3MEepEeHHe, MOJIENb, SIBIICHNE, TApHUKOBBIN 3D PEKT, TEXHOIOT s, MaTepHAabl.

@dusuka: MaTepus, aTOM, DJJIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHUJI, H30TOIBI,
pPaoaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUIT 3apsi, MPOBOIHUKH, TOITYIPOBOAHUKH, TUIIEKTPUKH,
(doTO37eMEHT, BELIeCTBO, Telo, O00BEM, arperaTHOe COCTOSHHE BEIIeCcTBa, a3, pacTBOP,
pPacTBOPUMOCTh, KpUCTANINYECKas PeIIETKA, CIIJIaBbl, PU3NUYECKUE BETUUUHBI, €IMHULIBI U3MEPEHHUS,
KOCMHUYECKOE IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTes, napixaHue, Ouocdepa, HSKOCHUCTEMA, MHUHEpaJIbHbIE YIOOpEHHs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BELLIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpasIbl, TOPHbIE MOPOJbI, MMOJE3HBIE UCKOMAEMBbIE,
TOIINBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHHUSA ITPOI'PAMMBLI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenne XMMUU Ha ypOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMs HAINPABICHO HA JIOCTUIKEHUE
00y4aroIMMUCs JIMYHOCTHBIX, METAPEJMETHBIX U MPEAMETHBIX Pe3yJbTaTOB OCBOCHUS y4eOHOIO
npeaMera.

JIMYHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE pe3yNbTaThl OCBOCHMSI TMPOTpaMMbl OCHOBHOIO 00ImIero ooOpazoBaHus
JOCTUTAIOTCS B X0Ji¢ 0Oy4eHHs] XMMUU B €IMHCTBE YUeOHOW M BOCHHUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU U 1yXOBHO-HPABCTBEHHBIMHU
[EHHOCTSIMU, TPUHATHIMH B OOILIECTBE NpaBUJIaMU M HOPMaMHU IIOBEICHUS U CIIOCOOCTBYIOT
IpoleccaM caMOINO3HaHMs, CAMOPA3BUTHS U COIIMAIN3AIINN 00yUaroIuXCsl.

JIMYHOCTHBIE Pe3yJbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MNO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI U PACIIMPEHUE ONbITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM
YKCJIE B YACTH:

1) NATPHOTUYECKOI0 BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOILIEHUS! K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAyYHOMY
HACJIEUIO, TOHMMAHUSl 3HAYEHHUS XHMHUYECKONM HAayKd B JKU3HM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJAJETh JOCTOBEPHOW HH(OpMAIMei O MepeqoBBIX TOCTHKEHUSX M OTKPBITHIX
MHUPOBOH U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOICTBE MHpa
1 00IIEeCTBA;

2) rPaKIaHCKOr0 BOCIUTAHMS:

MIPEJICTABICHUS] O COLMAIbHBIX HOpPMax M IMpaBWIaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTM B OOLIECTBEHHO TOJE3HOW, Yy4eOHo-
HCCJIEI0BATENbCKOM, TBOPUECKOW W JPYTUX BHUJAX JIEATEIBHOCTH, TOTOBHOCTU K pa3HOOOpPa3HOM
COBMECTHOHN JI€ATEIbHOCTH IPH BBINOJHEHUH Yy4eOHBIX, MO3HABATENbHBIX 3aJa4, BBINOJHEHUU
XUMHYECKHUX HKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MIPOEKTOB, CTPEMJIEHHSI K B3aMMOIIOHUMAaHHIO U
B3aMMOIIOMOIIH B MpoIIecce ITON y4eOHOI AesITeNbHOCTH, TOTOBHOCTU OIICHUBATh CBOE MOBEICHUE
U MOCTYIKH CBOMX TOBApHUIIECH ¢ MO3UIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIE/ICTBUM MOCTYIKOB;

3) LHEeHHOCTH HAYYHOI0 MO3HAHUS:

MHUPOBO33PEHUYECKUE MPECTABIECHUS O BEILIECTBE M XUMUYECKON PEAKIIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U COCTABIISIIOIIME OCHOBY JJIi NOHMMaHUS CYIIHOCTH
HAyYHOW KapTUHBI MUPA, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS MPHUPOIBI,
B3aUMOCBS35IX YEJIOBEKA C IIPUPOTHOMN CPEIoil, O POJIU XMMHUH B IO3HAHNHU ITUX 3aKOHOMEPHOCTEN;
MO3HABATENIbHBIE MOTHBBI, HAMPABJICHHBIE HA TIOJyYEHHE HOBBIX 3HAHHUM MO XMUMHH, HEOOXOAUMbIE
JUIsl 0OBSCHEHHs HaOJI0JIaeMbIX MPOLECCOB U SIBJICHUH, MO3HABAaTEIbHOM, MHPOPMAIMOHHON U
YUTATEIHCKON KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHON paboThl ¢ y4eOHBIMU TEKCTAMH,
CIPABOYHOM  JIMTEPATypOW, JOCTYNHBIMH TEXHHYECKUMH CpEACTBAMH  HMH(POPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYYEeHHI0O U TMO3HAHHUIO, JII0OO3HATEIBHOCTb, T'OTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOM W MCCIEIOBATENIbCKON JesITeNbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YEeHHUs B lalbHEHILIEM;

4) (opmupoBaHus KYJLTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKU Ha
3J10pOBBII 00pa3 )KU3HU, OCO3HAHUE MOCIIEICTBUI U HEMTPUATUE BPEIHBIX MPUBBIYEK (YIOTpeOIeHUs
QJIKOTOJIs, HApKOTUKOB, KYypeHUs), HEOOXOIMMOCTH COOJIOJEHHS MpaBuil O€30MacHOCTH MpHU
oOpallleHuy ¢ XUMHUYECKUMH BEIIeCTBAMU B OBITY U PeabHOM KU3HU;

5) TPY/ZA0OBOI0 BOCIIUTAHMSA:

MHTEpEC K MPaKTUYECKOMY M3y4eHMIO Tpodeccuil U Tpyna pa3iudHOro poja, yBaKEHHE K
TPYAY U pe3yJbTaTaM TPYAOBOH JIEATEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX
3HAHWI TI0 XMMHUH, OCO3HAHHBIN BRIOOP MHIWBUTYaIbHOW TPAEKTOPHH MTPOJOHKEHHSI 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIECTBEHHBIX HHTEPECOB H



noTpeOHOCTEH, yCnemHol TpodheCcCHOHATBHON NEATENbHOCTH U PAa3BUTUS HEOOXOIUMBIX YMECHHIA,
TOTOBHOCTD aJJaliTUPOBATHCSI B MPOPECCUOHANBHON CpefIe;
6) IKOJIOTHYECKOT0 BOCIIMTAHMS

9KOJIOTMUYECKU Ieiecoo0pa3Hoe OTHOLIEHHE K MPUPOJEe KaK MCTOYHUKY KM3HHM Ha 3emie,
OCHOBE €€ CyYIIECTBOBaHMS, MOHMMAaHUE IEHHOCTU 3J0pOBOrO0 M 0Oe30macHOro obpasa >KW3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO, OCO3HAHUE
[IEHHOCTH COOJIIOJICHHsI MpaBUil 0€30IacHOrO MOBENEHUs MpH paboTe C BELIECTBAMH, a TaKXKe B
CUTYyalUAX, YTPOXKAKOUIUX 3J0POBBIO U KU3HU JIIOJIEH;
CIIOCOOHOCTH TPUMEHSATh 3HAHUs, MOJy4aeMble IMPU M3YYCHHH XHUMHUH, IS PEHICHUS 3a/1a4,
CBSI3aHHBIX C OKPYKAIOIIEH IPUPOTHON CPEAO, 1JIsl MOBBILIEHUS YPOBHS YKOJIOTHYECKON KYJIbTYPHI,
OCO3HAHMS TII00ATBHOTO XapaKTepa 3KOJOIMYECKUX MPOOJeM M IyTeH X pelieHUs] MOCPEICTBOM
METO/I0B XMMUH, 3KOJIOTMYECKOT0 MBIIUICHUS], YMEHUSI PYKOBOJCTBOBAThCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON Y COLIMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe METanpeIMETHBIX pE3yJIbTaTOB BBIJIETISIIOT 3HauYMUMBbIE IS
dbopMUpOBaHUS MUPOBO33pEHHUs OOLIEHAYYHbIE IOHATHUS (3aKOH, TEOPUSsl, IPUHIIUI, TUII0TE3a, (akKT,
CUCTEMA, IPOLECC, IKCIEPUMEHT U JAPYroe.), KOTOPbIE MCIONb3YIOTCSI B €CTECTBEHHO-HAYUHBIX
yueOHBIX MpeaMeTax U IMO3BOJISIIOT Ha OCHOBE 3HAHUN U3 AITHX MpeaMeToB (OpMUPOBATH
IIPEJICTAaBICHUE O IIEJIOCTHOM HAy4YHOM KapTUHE MHpa, U YHUBEPCAJIbHbIE y4yeOHbIE IEHCTBUS

(mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYJISATHUBHBIE), KOTOpbIE o0ecrneunBaroT
(dopMupoBanue TFOTOBHOCTH K CAMOCTOSITEJIbHOMY IUIAaHUPOBAHUIO U OCYILIECTBICHUIO Y4eOHOM
NeSITETbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS
Ba3oBble tornyeckue neiicTBus:

YMEHHSI UCIIOJIB30BATh IPUEMBI JIOTUYECKOTO MBIIIJIEHUS IPU OCBOCHUM 3HAHMI: PACKPHIBATh
CMBICII XUMUYECKUX MOHATUN (BBIACNATh UX XapaKTE€pPHbIE MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b
C JIPYTMMH MOHSATUSAMH), MCIOJb30BaTh IOHATHS 1751 OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBICHUH,
BBIOMPATh OCHOBAHMS W KPUTEPHH Ui KIACCH(DUKALMU XUMHUYECKHX BEIIECTB U XHUMHYECKHX
peaklMii, yCTaHaBIMBATh MPUUYUHHO-CIICACTBEHHBIE CBA3M MEXIY OObEKTaMHU H3Y4EHUS, CTPOUTH
JIOTUYECKHE pacCyXAeHMs] (MHIYKTUBHbBIC, NEAYKTHBHBIC, IO aHAJOIMM), JENaThb BBIBOJABI U
3aKJIFOYEHHS,

YMEHHME NPUMEHATHh B Ipollecce IO3HAHMSA NOHATUSA (TPEAMETHbIE U METallpeIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBbIE) MOJENM, HCIONb3yeMble B XWUMHH, HpeoOpa3oBbIBaTh MIMPOKO
IpPUMEHSEMblE B XUMHUU MOJIEJIbHBIE MPEJICTaBICHUS] — XUMHYECKMH 3HAK (CHMBOJ 3JIEMEHTA),
XUMHYecKast popMya U ypaBHEHHE XUMUUYECKON peakIuy — P PEeLICHUH yueOHO-TI03HaBaTeIbHbIX
3a/1a4, ¢ y4€TOM ATHX MOJENbHBIX MPEJICTABICHUN BBISIBISATH M XapaKTePU30BaTh CYLLIECTBEHHBIE
HPU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUECKUX BEIIECTB U XMMUUYECKUX PEAKLUH, BHIBIATH O0IINe
3aKOHOMEPHOCTH, NMPUYMHHO-CJIE/ICTBEHHBIE CBSI3M U IMPOTUBOPEYUS B M3Y4aeMbIX Ipoleccax U
ABJICHUSX.

ba3oBble uccienoBarebckue AeMCTBUA:

YMEHHE HCIIOJIb30BaTh TOCTABJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS, a TAKKE B
KauecTBE OCHOBBI A1 (DOPMHUPOBAHHS THUIOTE3bl MO MPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX
CYKJICHUH;

NpUOOpEeTEeHUEe ONbITa IO TUIAHWPOBAHUIO, OPTraHM3AIMH W TPOBEACHHUIO YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAaTh 32 XOJIOM IPOIlecca, CaMOCTOSITENIHHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (QopMyIUpoBaTh OOOOIIEHUS ¥ BBIBOABI 1O pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTUYET O MPOJICTaHHOM padoTe.

PatGora ¢ undopmaumeii:
yMEHHE BBIOMPATh, aHATU3UPOBATh M UHTEPIPETUPOBATh WHGOPMAIUIO PA3TUYHBIX BUIOB U
dopM mpeacTaBiIeHUs, MOJYy4YaeMyl0 U3 pPa3HbIX MCTOYHHMKOB (HAY4HO- MOMYJsIpHAas JUTEparypa



XUMHUYECKOTO COACpkKAHUS, CIPAaBOYHBIE MOCOOUs, pecypchl HTepHeTa), KPUTUYECKU OIICHUBATH
MPOTHBOPEUYMBYIO U HEJIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSTh Pa3IUYHbIE METOJBI U 3alpOChl NPU MOUCKE U 0TOOpe MHPOpMAIUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOMUMBIX JIJISl BHITIOJIHEHUS] YUEOHBIX M ITO3HABATEIBHBIX 3a7ad
OmpeAeNEHHOr0 THIA, MPHOOPETEHHWE OMbITa B O00JACTH HCIOJB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHI, OBJaJICHHUE KYJIBTYpOW aKTHBHOT'O HCIIOJIB30BAHMS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIIBHO BEIOMPATh ONTUMAIBHYIO OPMY MPEACTaBICHUS MH(DOpMALIUN
U WUTIOCTPUPOBATH PEIllacMbIe 33J]a4i HECIOXKHBIMHU CXEMaMHU, AHarpaMMaMu, IPYruMu GopMaMu
rpaduKu u UX KOMOWHAIUSIMU;

YMEHHUE WCIIOJIb30BaTh W aHAJIM3UpOBATh B IIpolecce Yy4eOHOW W HCCIEOBATEIbCKON
JESTEIIbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIIIEHHOCTH, CEIbCKOTO X035MCTBA M TPAHCTIOPTA Ha
COCTOSIHUE OKPYKAFOIIEH PUPOIHOMN CPEIBI.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yYMEHHE 33J1aBaTh BOMPOCHI (B X0J€ auajora u (WIn) JUCKYCCHH) IO CYIIECTBY 00CYXIaeMOM
TeMBI, (DOPMYITHPOBATH CBOU TIPEIOKEHHSI OTHOCUTEIHHO BBITIOTHEHHSI IPETIOKEHHON 3a/1a4;

MpUOOpEeTEeHNE ONbITAa MPE3CHTALMU PE3YJIbTATOB BBIIOJHEHUS XUMHUYECKOIO SKCIEPHUMEHTA
(J1abopaTopHOro OIbITa, JA0OPATOPHON PaOOTHI MO MCCIIEIOBAHUIO CBOWCTB BEIIECTB, Y4€OHOTO
MIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM MO3HABATEIBLHOM U UCCIEN0BATEIbCKOM
JESATENIbHOCTH TPU PEUICHHH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE yuéra OOIIMX HHTEPECOB U
COTJIACOBaHUS MO3UIHH (00CYKIeHUS, OOMEH MHCHUSIMH,
«MO3TOBBIE HITYPMbI», KOOPJIWHAIUS COBMECTHBIX JIEHCTBUH, OINpe/ieeHHe KPUTEPHEB IO OIICHKE
Ka4yeCcTBa BBIOJHCHHOM pabOThI U APYTHE);

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHME CaMOCTOSITENIBHO OIPENEATh LEIN JEATEIbHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBATh U MIPU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JIESATENILHOCTD, BBIOMpPATh Hanbosee
3 PeKTUBHBIE CIIOCOOBI PELICHUsT YUeOHBIX U O3HABATENIBHBIX 3a/ay, CAMOCTOSITEILHO COCTABIISATh
WM KOPPEKTUPOBATH MPEUIOKEHHBIN AITOPUTM JEUCTBUN IIPU BBINOJHEHUN 3aJaHUM C Y4ETOM
NOJYy4YEeHUsT HOBBIX 3HaHMM 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX M peaKlMsX, OLEHUBAThb
COOTBETCTBUE MOIYYCHHOIO PE3YyJIbTaTa 3asBJICHHON LIEJIM, YMEHUE UCIIOIb30BaTh U AHAJM3UPOBATH
KOHTEKCTBI, ITPEJIaracMbl€ B YCIOBUU 3aJaHUMN.

IMPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3ylbTATOB IO OCBOCHHIO 0O0S3aTENLHOTO  COJIEPIKaHUS,
YCTAaHOBJICHHOTO JaHHOW (QeaepanbHOl pabodeil mporpamMmoid, BBIIEISIOT: OCBOCHHBIC
oOydJarmMMUCs Hay4yHble 3HAHMS, YMEHUS U CHOCOOBI JAEWCTBUM, CHeHU(pUYECKHe s
HpeI[MCTHOﬁ o0JacTu ((XI/IMI/ISI», BUObl ACATCIIBHOCTHU 110 ITIOJYYCHHIO HOBOI'O 3HAHUA, €ro
UHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYAIHX.

K koHiy oOyueHus B 8 kuacce y oOywaromerocss OyayT C(HOPMHPOBAHBI CIIEAYIOIINE
MPEAMCTHBIC PE3YJIbTAThI [0 XUMHHU!

PacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKHUX MOHATUNA: aTOM, MOJIEKYJIa, XUMUYECKU JIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOJHASI W HEOTHOPOAHAS), BAJICHTHOCTH,
OTHOCHTEJIbHASE aTOMHAsI ¥ MOJICKYJIIpHAs Macca,KOJIMYEeCTBO BEIIECTBA, MOJIb, MOJISIpPHAS Macca,
MaccoBas J0JiI XUMHUYECKOTO JJIEMEHTa B COCIWHEHWU, MOJIIPHBIH OOBEM, OKCHA, KHCIIOTa,
OCHOBaHHUE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJIEHHUS, XHUMHUYECKas peakius,
KIacCHU(UKAILUs PEaKIUil: peakluu COeNWHEHUS, PEaKIUU Pa3TO0KEHHs, PEaKIMu 3aMeIleHHUS,
peakiuu 0OMeHa, PK30- U IHAOTEPMHUUYECKUE PEAKIUH, TeIUIOBOW d(pPeKT peakuuu, sapo atoma,
DIIEKTPOHHBIN CIION aToma, aToMHas opOWTa b, paANMyC aToMa, XMMHUYECKas CBS3b, MOJSpHAS U
HEMOJISIPHAs] KOBAJEHTHAsl CBSI3b, MOHHAsl CBS3b, MOH, KaTHOH, aHMOH, PacTBOpP, MAaccOBas JI0JIs
BelecTBa (MPOIEHTHA KOHIIEHTPAIIHsI) B PACTBOPE;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX IMOHATHUN W MPUMEHATh 3THUIOHSATHS
MIpY ONMCAHUU BEIIECTB U UX MPEBPALCHUI;

HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUJIsl COCTaBlieHUS (POpPMYJ BEUIECTB W YpaBHEHHIA
XUMHYECKUX PEAKIIUN;

OTIPE/ICIIATh BAJICHTHOCTh ATOMOB AJICMEHTOB B OMHAPHBIX COCTUHEHUSX, CTENICHb OKUCIICHHS
AJIEMEHTOB B OWHApHBIX COCAMHEHHSX, MPUHAJICKHOCTh BEIIECTBK OMPEICIEHHOMY KIIACCy
COeMHEHUH Mo (hopmysaM, BUJ XUMHUYECKON CBSI3HM (KOBAJICHTHAs U MOHHAS) B HCOPTAaHMYECKUX
COECIUHCHMAX;

packpsiBaTh cMbIc [lepuoanueckoro 3akona JI.1. MenaeneeBa: AeMOHCTPUPOBATHIIOHUMAHHUE
MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHUX OJEMEHTOB OT HMX IIOJIOKEHUS B
[lepuoauueckoil cucTemMe, 3aKOHOB COXpPAHEHHUSI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHOMOJIEKYJIIPHOTO YYE€HUS, 3aKOHAa ABOTaIpo;

OMKCHIBATh U XapaKTepU30BaTh TaOiuuHyto Gopmy Ileproamueckoit CHCTEMBI XUMUYECKUX
9JIEMEHTOB: pa3JIMyaTh MOHATHS «TJIaBHas moarpynna (A-rpymnma)» u «nobouynas nmoarpynna (b-
TpYIIa)», Majibie ¥ OOJIBIIIME MEPUOJIbI, COOTHOCUTH 0003HAYEHUSI, KOTOPhIE UMEIOTCS B TaOJIUIIE
«llepuogmueckas cucremMa xumuueckux adnemeHTtoB .M. MengeneeBa» ¢ 4YHUCIOBBIMHU
XapaKTePUCTUKAMH CTPOCHUS aTOMOBXMMHUYECKUX JIEMEHTOB (COCTaB U 3aps/l Aapa, 00IIee Ynciio
3JICKTPOHOB M PACIIPEACIICHUE UX TI0 AJICKTPOHHBIM CJIOSIM);

KJIACCHU(UITUPOBATH XUMUIECCKHE DIEMEHTBI, HCOPTaHUICCKUE BEIIECTBA, XUMHUCCKUE PEAKITUU
(Mo 4mMcny M COCTaBy YYACTBYIOIIMX B PEAKIUU BEILIECTB,NO TEIIOBOMY 3G (DEKTy);
XapakTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPIK/IAsl OMMCAHUE PUMEPAMH MOJEKYJISIPHBIX YPaBHEHUW COOTBETCTBYIOLIUX XUMHUYECKUX
peaKuuii;

MIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX Kaue€CTBEHHOIO COCTaBa,
BO3MO’KHOCTH IIPOTEKAHUSI XMMUYECKUX IIPEBPALICHUIN B PA3IMUYHBIX YCIOBUSAX;

BBIYUCIISATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W MOJISIPHYKO MAacChl BEIIECTB, MAacCCOBYIO JIOJIO
XUMHYECKOTO JJIEeMEHTa MO (opMmyne COeAMHEHHs, MAacCOBYIO JOJIO BEIIeCTBA B PacTBOpE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU PEaKILIH;

IMPUMCHATH OCHOBHBLIC OIICpallvin MBICIIUTEIbHON ACATCIIBHOCTH — aHAJIM3 U CUHTC3,CPAaBHCHUC,
000011eHIE, CHCTEMAaTH3aInI0, KJIaCCU(DUKAIINIO, BBISBIICHUE TPUYMHHO- CJIC/ICTBEHHBIX CBSI3EH —
JUIS U3y4YEHHUsI CBOMCTB BEIIECTB U XUMHUUECKUX PEAKLUH, ECTEeCTBEHHO-HAyYHbIE METO/IbI [TO3HAHUS
— HaOJI0IeHNEe, U3MEPEHUE, MOIETUPOBAaHNE, SIKCIIEPUMEHT (pealbHbIN U MBICIICHHBIN);

CJIeIOBaTh MPaBUIIAM IOJIb30BAHUS XUMUYECKON MTOCYI0M U 1ab0paTOPHBIM 000PYJIOBaHUEM, a
TaKXke TMpaBWiaM oOOpalleHus ¢  BEIIeCTBAMHM B COOTBETCTBUM C MHCTPYKLHUSAMH IO
BBITOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OINBITOB MO MOJYYEHUIOM COOMPAHUIO Ta3000pa3HbIX
BelIeCTB (BOJIOPO/AA U KHCIOPO/1a), IPUTOTOBIEHUIO PACTBOPOB C OINpPeNeIEHHOW MacCOBOM J1oye
paCTBOpéHHOFO BCIICCTBA, INNIAHHUPOBATH W IPOBOAUTE XHUMHUUYCCKHUE OKCIICPUMEHTHI 110
pacro3HaBaHMIO PaCTBOPOB LIe0Ueil M KUCIIOT C TOMOIIbIO HHIUKATOPOB (JIakMyc, (peHopTaienH,
METUJIOPAHXK U APYyTHE).

K koH1y o0yuenus B 9 kiacce y oOyuatomierocst 0yayT chopMUpOBaHbI CIEAYIOIINE TPEIMETHbIE
pe3ysbTaThl O XUMUU:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHI: XUMUYECKUHA AJIEMEHT, aTOM,MOJIEKYJIa,

WOH, KaTHOH, AaHHMOH, IIPOCTOE€  BEIIECTBO,  CJOXHOE  BEIIECTBO,  BAJEHTHOCTD,
AIIEKTPOOTPHUILIATETILHOCTh, CTENEeHb OKHCIEHUS, XHMHYECKas peakius, XHUMHYecKas CBS3b,
TETUIOBON 3(PQEKT peakiuu, MOjb, MOJSPHBIA 00BEM, PacCTBOP, MEKTPOIMUTHI, HEIIEKTPOIMTHI,
AIIEKTPOJIUTUYECKAsE JIMCCOLMAIMS, peaKU HWOHHOro OOMEHa, KaTalnu3aTtop, XUMHYECKOoe
paBHOBecHe, oOpaTUMble U HEOOpAaTUMBbIE PEaKMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHIH,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHCICHME U BOCCTAaHOBJIECHUE, AaJUIOTPONHs, aM(pOTEPHOCTb,
XUMHYEcKast CBA3b (KOBaJICHTHAsl, HOHHAS, METAINTNYECKasi), KpUCTANIMUYECKask pelIéTka, Koppo3us
METAJIJIOB, CIIJIaBbl, CKOPOCTh XMMHUYECKON PEAKIH, IPEAEIbHO JomycTuMas KoHeHTpanus [TJK
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BEILIECTBA;
WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX NOHATUI U IPUMEHSTh 3TH ITOHATUS IIPU
OINMCAHUU BELECTB U UX MPEBPALLECHUN;

MCIOJIb30BaTh XUMUYECKYI0O CUMBOJIMKY ISl COCTaBIIEHUs (JOPMYJT BEIIECTB M ypaBHEHUI
XAMHYECKUX PEAKIIU;

ONpPEACNSATh BAJEHTHOCTh M CTENEHb  OKUCICHUS ~ XHUMUYECKHMX  DJIEMEHTOBB
COCIMHEHUSX pa3JIMYHOIO COCTaBa, IPUHAIUIEKHOCTh BELIECTB K ONPENEIEHHOMY KIaccy
coequHeHU mo (¢opMyliaM, BUJ XUMHUYECKON CBs3U (KOBaJIGHTHAs, MOHHAs, METAJUIMYECKas) B
HEOPTaHMYECKUX COCIMHEHUSX, 3apsil MOHA TI0 XUMUYECKOM(POopMyIie, XapaKTep CpPelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUM, TUIT KPUCTAITIMYECKON PEIETKM KOHKPETHOT'O BEIIECTBA;

packpeiBath cMbIch llepmommueckoro 3axona JI.MI. MenpeneeBa M E€MOHCTPUPOBATH €roO
IIOHMMaHME: OIHUCBHIBaTh M XapakTepu3oBaTh TaOnuuHyro ¢opmy Ilepuonnyeckoit cucrembl
XMMHUYECKHX IEMEHTOB: Pa3jinyarh MOHATUS «IJIaBHas noiarpymmna (A-rpynmna)» U «11obodHas
noarpynna (b-rpynma)», mansle u OosblIME MEPHOIBI, COOTHOCUTH O0003HAU€HHs, KOTOpBIE
UMEIOTCd B HEPUOJUYECKOM Talnuie, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHMsI aTOMOB
XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsijl A1pa, 00IIee YUCIIO 3JIEKTPOHOB U PACHPEEICHHE UX 110
AIIEKTPOHHBIM CJIOSIM), OOBSCHSTH OOIIIE 3aKOHOMEPHOCTH B N3MEHEHHH CBOWCTB JIEMEHTOB U MX
COCMHEHUIB Mpeieiax MaNbIX MIEPHOOB U TIABHBIX MOATPYIII ¢ YI4ETOM CTPOCHHS UX aTOMOB;

KI1accu(UIUpoOBaTh XUMHYECKHE JJIEMEHTHI, HEOpPraHMYeCKHue  BEUIECTBa,
XUMHYECKHE PEeaKIuH (10 YUCIY M COCTAaBYy YyYacTBYIOIIMX B PEAKIHU BEHIECTB,IO TEIJIOBOMY
3pQeKTy, M0 H3MEHEHHIO CTENEeHEW OKHCICHHS XHMHUYECKHX DJIEMEHTOB); XapaKTepHU30BaTh
(onmceIBaTh) 00mMe U crienu(UIecKre XUMHUYECKHE CBOMCTBA MPOCTBIX M CIIOXKHBIX BEIIECTB,
MOJTBEPXK/Iasi ONMCAaHWE NPUMEPaMHU MOJIEKYISIPHBIX W MOHHBIX YPaBHEHHI COOTBETCTBYIOIIHUX
XUMHYECKHUX PEAKIIUI;

COCTABIISATh YPAaBHEHHUS DIIEKTPOIUTUYCCKON JAUCCOLUMAINH KUCIIOT, IIEJI0YeH UCOJIeH, TIOTHbIE
U COKpamEHHBIE YPaBHEHUS PEeaKUWi MOHHOTO OOMEHA, ypaBHEHHUS PEAKIHA, TTOATBEPKIAIOIINX
CYIIIECTBOBaHHE T€HETHUECKOW CBSA3M MEK/y BEIIECTBAMH PA3IMUHBIX KIIACCOB;

pacKphIBaTh  CYIIHOCTh  OKHCIMTEIHbHO-BOCCTAHOBUTENIBHBIX  PEAKIUH  MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OallaHCa ATHX PEaKIHii;

IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS, BO3MOXKHOCTH
NPOTEKaHNUs XMMUYECKUX MPEBPAIIECHUI B pa3IMYHbIX YCIOBUSAX;

BBIUUCIIATE OTHOCUTEIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO Macchl BELIECTB,MacCOBYIO JOJIO
XUMHYECKOTO DJIEMEHTa MO (OpMyJe COCIMHEHHUS, MacCOBYIO JIOJII0 BEIIeCTBa B PacTBOPE,
HPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUECKON PEeaKInu;

coOiroaaTh MpaBuiia MOJIb30BAHUS XMMHUECKOHM MOCY 101 1 1a00paToOpHBIM 000pyI0BaHUEM, a
TakXKe IpaBuja OOpallleHUs] C BEIIECTBAMH B COOTBETCTBUUC MHCTPYKIMSMH MO BHIIOIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHHUIO U COOMpaHMIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yriIeKuciaoro rasa);

IPOBOJIUTh PEAKIIMHU, IOATBEPKAAIONIME KAadeCTBEHHBIH COCTAB Ppa3IMUYHBIX BEILIECTB:
pacrio3HaBaTh OINBITHBIM IYTEM XJOpUA-, OpoMuUA-, MOAMI-, KapOoHatr-, docdar-, cuiamkar-,
cynbdar-, TMIAPOKCUA-UOHBI, KATHOHBI AMMOHHS U HOHBI U3y4YEHHBIXMETAIIJIOB, IPUCYTCTBYIOLINE B
BOJIHBIX PaCTBOPaxX HEOPraHMYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIE OIEPALMU MBICIUTEIBHOM JEATEIIbHOCTH — aHAJIN3 U CUHTE3,CPaBHEHHUE,
0000111eHNe, CUCTEeMaTU3alUI0, BBIABICHHE MPUYUHHO-CICICTBEHHBIX CBA3€H — IS U3YyYCHHS
CBOWCTB BEIIECTB M XWUMHYECKUX pPEAKLUH, E€CTeCTBEHHO- HAay4Hbl€ METOJbl TO3HAHUS —
HaOJIr0IeHNe, U3MEpEHNe, MOJIETMPOBAHNE, SKCIIEPUMEHT(PEaIbHbIN 1 MBICICHHBIH).
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TemaTnueckoe nNJaHnpoBaHue no xumum 8§ kiaacca (68 yacos )

Ne | HaumenoBanus pasnenos u tem | Koin- ONEeKTpOHHBIE JlesTenbHOCTb YYUTEIS C
n/m MpOTpaMMBbI BO (tmudpoBsIe) Y4E€TOM MPOTPaMMBbI
4acoB | oOpa3oBareIbHBIC BOCTIHTAHUS
pecypcehl
Pa3nen 1. [lepBonavajabHbie xumuueckue noustus ( 20 4.)

1.1 | Xumuss — BaxHasg 00JacTh S)
eCTeCTBO3HAHUS " Tpenaxep
NPAKTHYECKOH /1esiTeJIbHOCTH «O6nako 3HaHWH. | - dopmupoBanue
yeJioBeKa Xumus 8 Kiace, | HEHHOCTHOTO OTHOLICHHS
[Ipenmer xumuu. Posp xumuu B 1 000 «®usukoH | K OTEYECTBEHHOMY

1 JKU3HU 4eJIOBeKa. XHUMHUSA B Jlab». KYJbTYPHOMY,
CHCTEME HayK. [Tonsatue o HUCTOPUYECKOMY u
METOJIaX NMO3HAHUS B XUMUHU. ONEeKTPOHHBIN HAyYHOMY  HaCJICIHIO,

2 | Ilpakmuueckass paboma Nel: 1 00pa3oBaTeNbHBIN | MOHUMAHHUS ~ 3HAYCHUS
«[IpaBuna paboThI B pecype XUMAYECKOH HAyKd B
naboparopuu u PUEMBI "JloManiHue KU3HU  COBPEMEHHOIO
obpamieHuss ¢ J1abOpaTOPHBIM 3a/laHusl. o01iecTBa, CIOCOOHOCTH
000PYIOBaHUEM ». OcHoBHOe o0111€€ | BIaJeTh  JIOCTOBEPHOM

3 | Tena u BemectBa. duznveckue 1 oOpa3oBaHHe. uHpopManuen 0
CBOMCTBA BEIECTB. AIPEraTHOE Xumus", 8 - 9 IEPEIOBBIX
COCTOSIHUE BEIIECTB. knacc, AO JIOCTHDKCHMSX H
Jlabopamophuwiii onvim. N3parenscTBO OTKPBITHSIX MHPOBOM U
Nzyuenue u OIMCaHue "[IpocBemienne” | OTEUECTBEHHOM XUMUMH,
(U3HYECKUX CBOWMCTB 00pa3IoB 3aMHTEPECOBAHHOCTU B
HEOPraHMYECKUX BEIIECTB. https://m.eds00.ru | Hay4HBIX 3HaHUSAX 00

4 | YucTele BemeCTBA M CMECH. 1 | /[7f41837c YCTpOWCTBE  MHpa H
CniocoObl  pazneneHus cmecei o01ecTBa.
ﬂa60pam0pyblﬁ ONnbvIm.: https://videouroKi.

N3yuenue crnocoboB pazieneHus net/
cMmecei (C TOMOIIbIO MarHuTa).

S5 | Ilpakmuueckass  paboma  Ne2 1
Paznenenue cmeceit (Ha mpumepe
OYMCTKU TIOBaPEHHOM COJIN)

1.2 | BemectBa u  xumuveckume | 15
peaKkuuu

6 | AToMBl U MOJEKYJIbl. ATOMHO- 1
MOJIEKYJISIPHOE yUdeHHe. https://m.edsoo.ru | - dopmupoBaHue
XuMudeckue JJIEMEHTHI. [7t41837¢ MHPOBO33PEHYECKUX
CuMBOITBI XUMHAYECKUX IpeJCTaBICHUN 0
DJIEMEHTOB. BEILIECTBE U XUMUYECKON

7 | IlpocThie 1 CIIOKHBIC BEIIIECTBA. 1 peakuuu,

8 XuMnueckas dopmyna. 1 Tpenasxep COOTBETCTBYIOILIMX
BajleHTHOCTh aTOMOB «O0naKo 3HAHHH. | COBPEMEHHOMY —YPOBHIO
XMMHYECKUX DJIEMEHTOB. 3aKOH Xumus 8 KIAce, | pasBUTHA — HAYKH M
IOCTOSIHCTBA COCTABa BELIECTB. OO0  «Du3HKOH | COCTABIAIOMWMX — OCHOBY
Jlabopamopnulil onvim: ab». AT TIOHMMAHIA
Co3manue Mojeneidl  MOJIEKYI CYIIHOCTH HayqHOH
(IrapocTepIKHEBBIX ). KapTHHBI MHDA,

9 | YopaxHeHuss B COCTaBJICHUH 1
bopmyn XUMHYECKHX
COEMHEHHUI MO BaJECHTHOCTH.
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://videouroki.net/
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https://m.edsoo.ru/7f41837c
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OTtHocuTeNnbHASE aTOMHAsI Macca.
OTHocuTeNnbHAS MOJIEKYJISIpHAs

macca. Maccosas OIS
XHMHYECKOTO 3JIEMEHTA B
COCJIMHCHUH. Pacuérnr o
dhopmynam XHUMHYSCKHUX
COCIMHEHUNH - OTHOCHTEIHLHOM

MOJICKYJISIPHOH MacChl BEIIECTB,
MAacCOBOM JOJIH XHUMHYECKOTO
JJIEMEHTa o dbopmyie
COCIMHCHHSL.

11

KonngectBo BemiectBa. Moib.
Monsipnas Macca. B3aumocBs3b
KOJIMYECTBA, MacChl U 4YHCJA
CTPYKTYPHBIX €MHUI] BEIIECTRA.

12

Buviuucnenus:  oTHOCHUTENBHOMN
MOJIEKYJIIPHOM MaccChl BEILECTB,
MOJISIPHOM MACCBHlI, MAaccChl
BEILIECTB, MACChl U KOJIMYECTBA
BEImIeCTBA,  MAacCOBOW  JOJH
XUMHUYECKOTO  3JIEMEHTa IO
dhopMyIte coeTMHEHUS

13

dusznueckue UM XUMHUYECKHUE
SBJICHUS. XUMHUYECKas PeaKIus
U €€ MMPU3HAKH.

Jlabopamopnule onvimoi:
N3zyuenue u ONUCaHue
(Gu3NIeCKUX CBOMCTB 00pa3IoB
HEOPraHMYeCKUX  BEIIEeCTB —
METaJIJIOB U HEMETAJIJIOB.
HaOmronenune (busnyecKux
(naBieHUe BOCKa, TasiHUE JIbJA)
U XUMHUYECKUX (TOpeHHe CBeuH,
MIPOKAJIMBAHUE MEJHOMN
IIPOBOJIOKH ) SIBJICHUH.

14

3aKkOH  COXpaHEeHHs  MaccChl
BEILIECTB. XUMHUYECKUe
YpaBHEHHUS.

15

Knaccubpukanus  XUMHYECKUX
peakuuii. Peakuuu coennHeHus,
pa3oKEeHHUS.

16

Knaccubpukanus  XUMHYECKUX
peakuuii. Peakuun 3amenieHus,
oOMeHa.

Jlabopamopmubwiii onvim:
Habmionenne u  omucanue
MIPU3HAKOB MPOTEKAHUS
XUMHUYECKUX PEAKIHUI pa3HbIX
THTIOB.

17

CocraBienue ypaBHEHUM
XUMHYECKUX PEAKIUH.

18

Buviuucnenus: 1o ypaBHEHUSIM
XUMHYECKUX peaKuuii:
KOJIMYECTBA, MACCHI BEIIECTBA 110
M3BECTHOMY KOJIMYECTBY, Macce

ONEeKTPOHHBIN
0o0pasoBaTenbHBIN
pecypc

" lomamiaue
3a/IaHHMS.
OcHoBHOE 00111€E€E
oOpa3oBaHHe.
Xumusa", 8 - 9
kiaacc, AO
M3narenscTBoO
"IIpocsenienue"

https://videouroKi.

net/

- OCO3HAHHBIN BBHIOOP M
MIOCTPOCHHE
WHIUBUYAIBHON
TPAEeKTOPUHU 00pa30BaHUS
U JKU3HEHHBIX ITUTAHOB C

y4eTOM  JIMYHBIX  H
OOIIECTBEHHBIX
HHTEPECOB u
MOTpeOHOCTEN;

- YBWOXEHHE K TPYyAy H
pe3ynbTaTaM  TpPYyIOBOH
JeSITENIbHOCTH;

- pa3BuTHE
IM03HABATEILHOM,
nH(OPMALIMOHHON u
YUTATEIBCKON KYJIbTYPHI,
B TOM 4YHUCJE HABBIKOB
CaMOCTOATEIILHON
paboTel ¢  y4yeOHBIMHU
TEKCTaMH, CIPAaBOYHOU
JUTEpaTypou,
JOCTYITHBIMU
TEXHUYECKUMHU
CpeaCTBaMuU
MH(OPMALIMOHHBIX
TEXHOJIOTHI;

- IIPUBUTHE
3KOJIOTUYECKH
11eJ1ec000pa3HOro
OTHOIIEHUS K MPUPOIE
KaK UICTOYHMKY KU3HU Ha

3emie, OCHOBE eé
CYIIECTBOBAHHSI,
IIOHUMAaHU IOCHHOCTU
3JI0pOBOTO u
06e30macHOTO oOpaza
KU3HU.
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peareHTOB  WJH
peaKInu.

MPOAYKTOB

19 | O0oOweHne u cucTeMaTu3aus
3HAHUU

20 | Koumponvnas paboma Ne 1 1o
TeMe «BelecTtBa u xumudeckue
peaKkLum.
Paznen 2. BaxuHeiimme npeacTaBuTe1d Heopranuieckux Beuectn (30 4.)

2.1 | Bo3ayx. Kuciopoa. Ilonsitue
00 oxcuaax.

21 Bo3nyx — cmech razos. Cocras
Bo3ayxa. Kucinopon — anemenr u - pa3BUTHE CIIOCOOHOCTH
MIPOCTOE BELIECTBO. MIPUMEHSATH 3HaHUS,
Buiuucnenus: MOJIEKYJISIPHOM IoJIy4acmble pu
MaccChbl KHCIIOpOJa W O30Ha Ha https://m.edsoo.ru A3YYECHUU XUMUHU, I
OCHOBAaHMM AaTOMHOH  MAacChl [7f41837c peleHus 3ajad,
XUMHUYECKOT'0 JIEMEHTA. CBSA3aHHBIX c

22 | HaxoxaeHwe — Kuciopoga B OKpY>KaroIeu
MPUPOJIE, busnueckue 51 OJeKTPOHHBIH MIPUPOAHOMN cpeno,
XUMHUYECKHE CBOICTBa (peaKiuu 00pa3oBaTeNbHBIN | MOBBIIEHHS YPOBHS
ropenus). Oxcuael. O30H — pecype JKOJIOTUYECKOU
aJUIOTpONHAA MoaupUKaIUS " omarsune KYJIBTYPHI, OIIO3HAHUA
KHCIIOpOJa. [Ipumenenue 3aaaHus. I00AJIBHOTO  XapakTepa
KHACIIOPOJA. CrniocoOsI OcHoBHOE 001IEE | HKOTOrHIECKHX pooieM
MOJIYYEHHUS KHCIIOpoaa B obpasoBaHue. U IyTel HX peneHus
nabopaTopun u Xumus", 8 - 9 IIOCPEICTBOM  METOJOB
pOMBIIIEHHOCTH. Kpyrosopot krace, AO XUMUH;
KHUCII0pOJa B IIPUPOJIE. W3narenscTBo
Jlabopamopmuwiii onvim: "[IpocBeuienue" - yMeHHE BbIOUpATH,
O3zHakoMyieHHE ¢ OOpasuamu aHAIM3UPOBATh u
OKCHJIOB W  ONHCAaHHUE  UX UHTEPIPETUPOBATH
CBOMCTB. https://videouroki. | yagpopmarmro

23 | IIpakmuueckass paboma: Ne 3. net/ pa3IMYHBIX ~ BHIOB U
ITonyyenue u coOupanue dbopM  mpencTaBieHMUS,
KHCIIOPOJIa,  W3Y4YEHUE  €ro MOJIy4aeMy0 U3 pa3HbIX
CBONCTB. HUCTOYHUKOB  (HAay4HO-

24 | TeroBoi 3P PeKT XUMUIECKOU [oImyJsipHast JUTeparypa
peakumu, TEPMOXUMHUYECKHE XUMHAYECKOT0
YpaBHEHUH, 9K30- Hu COACpKaHuA,
SHAOTEPMUUECKUE PEAKLINH. CHPAaBOYHBIE  MOCOOUS,

25 | TommBO: yrosib W  METaH. pecypcer  HHTepHera);
3arpsi3HEHUE BO3yXa, yCUIICHHUE KPHTHYCCKH  OLICHMBATB
MapHUKOBOTO s dekra, HPOTUBOPEIUBYIO u
pa3pylIeHre 030HOBOIO CII0sI HEZ0CTOBCPHYIO

26 | Boiuucnenusi: KOJIMYECTBA, unQopmaItmio.
MAaCCHhI BELIECTBA 10 YPABHEHUSIM
XUMHYECKUX PEAKIUH.

2.2 | Boaopon. ITousiTue o
KHMCJI0TaxX U COJISIX

27 | Bogopoa — 3JeMEeHT U IPoCToe https://m.edsoo.ru
BEIIECTBO. Haxoxnenue [7t41837¢
BOJIOpOAA B MIPUPO/IE, - YCTaHOBJICHHE
Guznueckie W XUMHYCCKHE Tpenasep _ | moBepuTENBHBIX
CBOMCTBA, NpUMEHEHHE, «O0mako 3HAHUM. | oryomenmit MEX LY

14


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://videouroki.net/
https://videouroki.net/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

CIIOCOOBI MOJTYYEHHUS. Xumuga 8 Kiacc, | yYuTelnem u ero
Jlabopamopnuiii onvim. 000 «®DU3UKOH | YYCHUKAMH,
BzauMogelictBue  KHCIOT C JIaoy. CHOCOOCTBYIOIINX
MeTajIaMu. . MO3UTUBHOMY;,
28 | Ilpakxmuueckas paboma: Ne 4. 1 OIeKTPOHHBIA .
[Tonyuenue u coOupanue obpasoBaTebHEIi
BOJOPOJA,  M3yd4eHHE  €ro pecype - INpUBUBATL UHTEPEC K
CBOJCTB. Homartue IPAKTHIECKOMY
29 | Kucnotst. Conu ] | SaAaHiL u3ydeHuro mpodeccuit u
30 | MonsipHblit 06bEM rasos. 1| OcrosHOe obwee | rpyna pasmmunoro poxa,
31 | Boiuucnenus: o6béMa, KOIUYECTBA 1 O6p&301'?:aHI/Ie. YBaXCHMC K Tpyly H
BEIIECTBA Ta3a 10 €ro M3BECTHOMY Xz, 8 - 9 pesynbTataM  TPYyAOBOi
KOJIMYECTBY BENIECTBA UIH 00BEMY. Knace, AO NEATENBHOCTH, B  TOM
32 | Boiuucnenus: 00BEMOB Ta3oB TI0 1 M3natesbeTso qucie Ha OCHOBE
YPAaBHEHUIO DPEAKIMM Ha OCHOBE "lpocpemenue" IPUMCHCHHSI
3aKOHa OOBEMHBIX  OTHOIIEHHH HpeAMETHBIX 3HAHUH IO
rasos.
33 | O6obmeHre ¥ CHCTEMATH3AIHs 1 https://videouroki. | *"*
3HaHUM 1o Temam  "Bo3gyx. net/
ITonstue o razax. Kucnopon.
Oxkcunpl", "Bomopox. Ilonstue o
KHCJIOTax U comsix"
34 | Konmponvhas paboma Ne 2 no treme 1
Boznyx. Kucmopon. Ilomsitue 06
OKCHIaX
2.3 | Boga. Pacreopsl. [Tonsitue 006 5
OCHOBAHHAX
35 | ®usnyeckue CBOWCTBA BOJIEL 1
Boga  kak  pacTBOpHUTEINb. https://m.edsoo0.ru/7 | - wucmone3oBaTh  ®
PactBoprl.  Hacewienusie u f41837c aHAIIM3UPOBATh B
HEHaCBILICHHbIE pPacTBOPBHI. Tpenaxep mpouecce  yuyeOHOW U
PacTBOpuMOCTb BEIIECTB B BOJIE. «O0naKko 3HaHMH. HUCCIIEI0BATENbCKOM
Ponw pacTtBOpoB B mpupoae U B Xumuss 8 KIACC, | pesrenpHOCTH
KU3HU 4enoBeka. Kpyrosopot OO0  «DU3MKOH | yugopMalHIO O BIUIHAI
BOABI B TNpHUpOJE. 3arpsi3HEHHE JTa6». MIPOMBIILIIIEHHOCTH,
npupoaHbIX BoAd. OxpaHa wu ONeKTPOHHbII CEJIbCKOT0 XO035MCTBA M
OYHCTKA MPUPOIAHBIX BOJI. 00pa3oBaTeNbHbIi TpaHCcHopTa Ha
JlabopamopHnuwiii onvim: pecype COCTOSIHHE OKpY’KaroLIen
UccnenoBanne  ocobeHHOCTEN "[lomarmaue MIPUPOTHOM CPEJIbI;
pacTBOpEHUs BEIIECCTB c 3alaHus.
pa3IMYHON PaCTBOPUMOCTBIO. OcnosHoe 001riee
36 | MaccoBass moiig  BewiecTtsa B 1 obpasoBaHmue.
pacTBope. Xumus", 8 - 9
Jlabopamopnuiii onvim: Kiace, AO
[IpuroroBieHre pacTBOPOB C 'I'/I3ﬂaTeHBCTBO )
OTpeIeIEHHON MAacCOBOU JIOJICH Ipocsemenne
PacTBOPEHHOTO BEIECTBA.
Buviuucnenus: ¢ ucnonp30BaHrEM
TTOHSITHS «MaccoBast  JOJIs
BEILIECTBA B PACTBOPE ) )
37 | Ilpakmuueckas paboma Ne 3. 1 hitps://videouroki.
IIpuroroBnenue pacrtBopa ¢ net/ - OCO3HaHHUC BaXXKHOCTHU
3aJJaHHON  MAaccOBOM  joJiei o0y4eHHUs Ha
PaCcTBOPECHHOI'O BEIICCTBA MMPOTAKCHUN BCEH KU3HH
38 | Xumuueckue CBOMCTBA BOJBI. 1 A1 YCTICTITHOH
OcHoBaHus. HpO(beCCHOHaHLHOﬁ
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39 | Kommponvnas paboma Ne 3 1o 1 JeSATEIIBHOCTH u
TeMaM KonuuecTBeHHbIe pa3BUTHE HEOOXOIUMBIX
OTHONICHUS B XuUMUU. Bopa. YMEHHI 715 3TOTO.
PacTtBOpBI.

2.4 | OcHOBHBIE KJIACCHI 11
HEOPraHWYeCKUX COeIMHEHUH

40 | Kiaccudukanus 1
HEOPraHWYECKUX  COCIMHEHUM.
Oxcupsl. Knaccudukanus Tpenaxep - pa3BUTHE CIIOCOOHOCTH
OKCH/IOB: coJieo0pazyronime «O06nako 3HAHWU. | IPUMEHSATH 3HaHUS,
(ocHOBHBIE, KHUCJIOTHBIE, Xumus 8 Kiace, | mojrydaeMble npu
amMm(oTepHBbIE) u 00O «®DU3UKOH | U3YYEHUU XUMUH, IS
HecoJieo0pa3yoIue. Jlab». pelieHus 3ajad,
Homenkiatypa OKCHJIOB CBSA3aHHBIX c
(MexxmyHapoIHas u DIIEKTPOHHBIN OKpYy>Karoleu
TpuBHaJibHas1). DPusznueckue Hu 00pa3oBaTeNbHBIN | IPUPOTHOM cpenou,
XUMHUYECKHE CBOWMCTBAa OKCHJIOB. pecypc MOBBILICHUS YPOBHS
[Tonyyenue okCuIoB. "Jlomarnue 9KOJIOTUYECKOU

41 | OcnoBanus.  Knaccudukarms 1 3a7aHusl. KYJIbTYPBI;
OCHOBAaHUIA: IET0YN u OcHOBHOE 00111EE
HEPaCTBOPHUMBIE OCHOBaHHUS. oOpa3oBaHHe.
Howmenkiiarypa ocCHOBaHMIA . Xumus", 8 - 9 - OIIO3HAHUA

42 | ®dusuuecke W XUMUYECKHUE 1 knacc, AO IJ100aIbHOrO  XapakTepa
CBOHCTBa OCHOBAHUH. WznarenscTBO SKOJIOrHHICCKNX npooem
[TonydeHre OCHOBAHUIA. "Mpocewenne” | M TIYTCH X DCIICHUA
Jlabopamopnuvlii onvim: TTOCPEACTBOM — METOAOB

XUMUH.
[Tonyuenue HEPaCTBOPUMBIX
OCHOBaHMIA. https://m.edsoo.ru

43 | Kucnotsl. Knaccudukamms 1 [7f41837¢
kuciaoT. HomeHnknarypa Kuciuor.

44 | dusuueckre W XHUMHYECKHE 1
CBOMCTBA KHCIIOT. Psin https://videouroki.
aktuBHOocTH MetayuioB H. H. net/
bekerosa.

Jlabopamopnvie onvimai:
Omnpenenennue pacTBOPOB KUCIOT
U 1eno4em ¢ IOMOIIBIO
WHIMKATOPOB.

N3ydenne B3aMMOJICHCTBUS
KHCJIOT ¢ METaUlaMH, PEeaKLuu
HEUTpAIU3aLIUH.
B3anmoneiicteue pacTtBopa
CEpPHOM KHUCJIOTBI C OKCHUIOM
meau (I).

45 | TloxmydeHue KUCIoT. 1

46 | Comu. Homenkmarypa coueid. 1 - YCTaHOBIIEHHE
dusnyeckue U XUMHYCCKHE https://m.eds00.ru | OBepUTETBHBIX
coiictBa coneil. [lomyuenne [7f41837¢c OTHOIICHUH MEXIy
coJiei. yYuTEIEM u €ro
Jlabopamopnuiii onvim: y4EHUKAMU,

BoiTecHenne opHOrOo Meraiia CTIIOCOOCTBYIOIIHX
JPYTUM U3 pacTBOpa COJIH. MTO3UTUBHOMY

47 | T'enetnueckass CB3b  MEKIY 1 BOCTIPUATHIO YIAITUMHCS
KJIaccaMu HEOPTaHUYECKUX TpeboBaHUN © MPOCHO
COEMHEHHII. YUYUTENS, TPUBJICYECHUIO
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48 | Ilpakxmuueckass paboma No 6. 1 Tpenaxep ux BHUMAaHUS K
Pemienne sKkcnepruMeHTaIbHBIX «O06nako 3HaHWH. | OOCY)KJaeMON Ha YpOKe
3amay 1o TteMme «Baxneime Xumust 8 knacc, | uHpopMaIuH,

KJIACCHI HEOPTaHUYECKUX 000 «®PU3UKOH | aKTUBU3AINU ux
COCJIMHEHUN. » JIab». II03HABATEIILHOU

49 | O0oO0IEeHHE U CHUCTEMATH3ALNS 1 JEeITEIbHOCTH;
3HAHUH. DNEeKTPOHHBIN
Buiuucnenua: 1mo ypaBHEHUSM o0pa3oBaTeNbHbIi
XUMHYECKON peaxkuu: pecypc
KOJIMYECTBA BEIIeCTBa, 00BEMA, "JloManiHue - AKTHUBHOE HEIPHUATHE
Macchl 1o U3BECTHOMY 3a/1aHusl. NCUCTBHUM, TPUHOCSIINUX
KOJIMYECTBY BEILIECTBA, 00BEMY, OcHoBHoOe o0111ee | Bpen OKpYy Karomien
Macce peareHToB WK oOpa3oBaHue. cpexe.

IIPOJYKTOB PEAKIIUU Xumus", 8 - 9

50 | Koumponvnas paboma Ne 4 1o 1 kiace, AO
Teme OCHOBHBIE KJIACCHI N3parenbcTBO
HEOPraHMYEeCKUX COETUHEHUM "IIpoceemiennue"

Pasnen 3. Ilepuoanyeckuii 3axoH u [lepuoaguyeckasi cucreMa XHMHYECKHX 3JIEMEHTOB
d. U. MenaeneeBa. CrtpoeHue aTomMoB. XMMHYeCKas CBs3b. OKHCIHUTEIbHO-
BOCCTAHOBHTeIbHBIE peaknun ( 16 4.)

3.1 | llepuoanueckuii 3akon m | /+
Iepuoanueckas cucrema | 1
xuMu4deckux iemenroB /. H.

MenpeeeBa

51 | TlepBoie MONBITKU 1
KIacCU(PUKAUU  XUMHYECKHX Tpenaxep
anemeHToB. [loHATHE O rpymmax «O06nako 3HaHUM. | - dbopmupoBanue
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIC Xumust 8 Kiacc, | HEHHOCTHOTO OTHOUICHHUS
U LIEJI0YHO3EeMeTIbHbIE METaIIbI, 000 «®DusukoH | K OTEYECTBEHHOMY
raJIoreHbl, HHEPTHBIE Tas3bl). JIab». KYJIbTYPHOMY,
DneMeHThI, KOTOphIe 00pa3yroT HUCTOPUYECKOMY u
amM(pOoTepHBIC OKCH/IBI 17§ HAay4yHOMY  HacleauIo,
TUAPOKCHUJIBI. MOHUMAHUS  3HAYCHHUS
Jlabopamopnuwiti onvim. XMMHYECKOM HAYKH B
O3nakomiieHHe ¢  oOpasuamu KHU3HHU  COBPEMEHHOIO
METAJIOB Y HEMETAIIOB o0I1IecTBa, CIOCOOHOCTH

52 | Iepuomuyeckuii 3aKOH. 1 BIAJETh  JOCTOBEPHOMN
[Iepnonnueckas cucrema ONEeKTPOHHBIN uHpopmanuen 0
XUMHYECKHUX JJIEMEHTOB 0o0pa3oBaTeNbHBIN | MEPEIOBBIX
. . Meneneena. pecypce JIOCTHIKEHUSIX i
Kopotkonepuonnas u "JlomarHue OTKPBITUSIX MHUPOBOH H
JUTMHHOTIEPUOTHAS (hopMbI 3a/laHusl. OTEYECTBCHHON  XUMUH,
[Tepuonuueckoit CUCTEMBI OcHoBHOE 0011Iee | 3aMHTEPEeCOBAaHHOCTH B
XUMHYECKUX  DJIEeMEHTOB  JI. oOpa3oBaHme. Hay4YHBIX 3HAHUAX 00
N. Mengeneesa. Ilepuogsl wu Xumus", 8 - 9 yCTPOWCTBE  MHpa U
rpynmbl.  OU3AYECKH  CMBICIT kiacc, AO oOuiecTna;
MOPSAAKOBOTO HOMEpa, HOMEpPOB W3narenscTBO
NeproJia U rPYMIbl AJIEMEHTA. "ITpocBemienue”

53 | Crpoenne  aromoB.  Cocras 1 - VHULUUPOBAHHE U
aTOMHEIX saep. M3oTonel. https://m.edso NoAACpKKaA
DJIEKTPOHBL. 0.ru/7f41837c HCCIIEI0BATENBCKOM

54 | CtpoeHue JIEKTPOHHBIX 1 JeATeNbHOCTU
o0oyiouek aToMoB TmepBbIX 20 ONEeKTPOHHBIIT IIKOJBHUKOB B paMKax
XUMHUYECKUX 3JIEMCHTOB o0OpaszoBarenb peanmn3anuu UMHA
IMepuoanyeckoii cucremsr JI. N. HBIH
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Meneneena. pecypc MHIUBUAYAIbHBIX u

55 | 3aKOHOMEPHOCTH U3MEHEHUS "JlomalHue TPYIIIOBBIX
paauyca aTOMOB XHMMHYECCKHUX 3aJaHuA. HMCCIICIOBATCIbCKUX
3JIEMEHTOB, METAJUIMUYECKUX U OcHoBHOE IIPOEKTOB,
HEMETAIUIMYECKUX CBOHCTB IO o0ee
rpymnmnam u rnepuojiaMm. 3HaueHue obpasoBaHue.

n

[lepuoauueckoro  3akoHa H Xumus", 8 - 9
[Tepuonuueckoit CUCTEMBI Kknace, AO - QAKTUBHOE HEINPHUITHE
XUMHAYECKUX  DIIEMEHTOB  JUIA N3narenscTBo aCOIUAILHBIX

"
Pa3BUTHS HAYKU W MPakTHKH. [I. PpOCBemeHH HOCTYIIKOB, CBOOOZA U
. MenneneeB — y4€HBIN U € OTBETCTBEHHOCTD
Ipa)JIaHUH. JUYHOCTH B  YCJIOBHAX

Tpenaxep

56 | XapakTepuCcTUKa XUMHUYECKOTO 06 MHUBUAYAJIBHOTO u

AJIEMEHTA IO €ro MOJOXEHHUIO B «J0Iako 0OIIECTBEHHOTO
. 3HAHUH.

[Tepuonnueckont cucreme /1. U. IIPOCTPAHCTBA.
Meunpeneena XuMps 8

L kiacc, OO0
Jlabopamopmnuwiii onvim:

«Du3UKOH

O3HakomyieHHE ¢ oOpasuamu a6
METaJIJIOB M HEMETAJLIOB '

57 | OGobmIeHHe U CHCTEMATH3AKS
3HaHUH : UTPBI y IEPUOIUYECKON
TaOJIHIIBL.

58 | Konmponvnas paboma Ne 5 no
teme llepmoamyeckuii 3akoH H
[Iepnonnueckas cucreMma
XUMHUYECKUX daeMeHToB [J[. WM.

Menpeneea. CTpoeHue aroma

3.2 | Xumuueckasi CBSI3b.

OxkucauTe/bHO- - TpuoOpeTeHne OIbITa
BOCCTAHOBHTEJ/IbHbIE PeaKIMU. Tpenaxep o MJIAaHUPOBAHMIO,

59 | Xumunueckas CBSI3b. «O0nako 3HaHUU. | OpraHU3aIHH u
DNeKTPOOTPULIATETLHOCTh Xumus 8 Kiace, | IpOBEICHUIO
XUMHYECKHUX JJIEMEHTOB. 000 «®DU3UKOH | yYEHUUECKHX
KopanentHast ~ (momspHas — u JIab». OKCIIEPUMEHTOB: yYMEHHUE
HCTIOIAPHAST) CBSI3b. HaOmoIaTh 32  XOJIOM

60 | Monnast cBsI3b. nporecca,

61 | Vnpaknenns Ha onpeneneHue ONEeKTPOHHBIN CaMOCTOATEIIHO
THIIa XUMHYECKOHM CBA3M H o0pa3oBaTeNbHBIN | IPOrHO3UPOBATH €ero
MCXaHH3Ma UX O6pa30BaHI/IH. pecype pe3yJibTar,

62 | CreneHb OKHCJICHUA. " lomarniaue (I)OpMy'HI/IpOBaTB
OKuCIUTENBHO- 3a/1aHNA. 000011IeHNs ¥ BBIBOJIBI 110
BOCCTAHOBUTEJIBHBIE  PEAKIIMH. OCHOBHOE 00IIee | pe3ysIbTaTam
TIpouecchl OKgCHeHm " obpazoBaHue. NPOBENEHHOTO  OIIBITA,
BOCCTaHOBJICHUS. OKHCIUTEIIN U
OCCTAHOBJIC cTen Xumus", 8 -9 UCCIIEI0BAHMS,
BOCCTaHOBUTENH. .

kiaacc, AO COCTaBJISITL  OTYET O

63 | YrpakHeHHsT Ha COCTaBJIICHHE .

N3parenscTBO MPOJIeNIaHHOM padoTe.
OKHCITUTETHHO- " "
. [Ipocsenienune
BOCCTAHOBUTEJIHHBIX PEAKIIHH.

64 | O6o0ImEne U CUCTEMATU3ALMS
3HAHUM.

65 | Konmponvras paboma Ne 6 1o
TeMe Xumuueckas CBS3b.

OKHCIUTENBHO-

BOCCTAHOBUTEJIbHBIE PEAKITUH.
65 | AHaIM3 KOHTPOJIBHOM PabOTHI.
67 | Penienue pacyeTHBIX 3a1a4
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68 | O600IIIEHNE H CHCTEMATH3ALIM 1
3HaHUH 110 POMACHHOMY KYpCy
XAMUA
OO0111€ee YUCI0 YacoB 110 68

IIpOorpaMme

TemaTu4yeckoe mianupoBanue no xumun 9 kiaacca (68 yacon)

No Kou- DJIEKTPOHHBIE JleqarenbHOCTh
n/n | HaumeHoBaHwMsI pa3zeioB U TeM BO (dpoBbie) VUUTENS C YIETOM
MIPOTrPaMMBI yaco | 00Opa3zoBaTelbHbBIC MIpOrpaMMbI
B pecypcehl BOCIIUTAHUS
Pa3nen 1. BemecTtBo n xumunyeckue peakuu (17 4.)
1.1 5
https://m.edsoo.ru/7f | - dopmupoBaHue
41a636 LIECHHOCTHOTO
[lepuoauueckuii 3akoH. | 1 5 OTHOINCHHA K
1 Tlepuonmaeckas CHCTEMA DNEeKTPOHHBIN } OTEYECTBCHHOMY
XUMIIECKIX 3TEeMEHTOR o0pasoBaTebHbIN KYJIbTYPHOMY,
. U. Menneneesa. CTpoeHue peCype HCTOPUIECKOMY "
ATOMOB. JomarnHue HAyYHOMY HACJEIHUIO,
2 | 3akoHoMepHOCTH B W3MeHeHuy | 1 | aAaHHA. TIOHMMAaHNA SHATCHUA
CBOMCTB XMMUUYECKHX SICMCHTOR OcHoBHOe o01Ice XUMHUYECKON HAyKHU B
MEPBBIX TPEX MEPHOJIOB, KATHS, 06pa3013aH1/Ie. XKHU3HU COBPEMEHHOTO
KIS M WX COCAUHCHUH B Xumus", 8 - 9 oburectsa,
COOTBETCTBHM C  HONOMKCHIEM knacc, AO CHOCOGHOCTI:I BIIAJIETh
anemeHToB B Ilepmoamueckoii 'I'/IwaTeJH’CTBO | AOCTOBCPHOM
CHCTEME H  CTPOGHHEM WX [IpoceemnieHue nHpopmanuen 0
ATOMOB. MepeaoBBIX
3 | Crpoenume BemecTBa: BHABI | 1 AOCTHXCHIAX u
XUMHUYECKOH  CBSI3M.  THIBI OTKPBITHAX MHPOBOH 1
KPUCTAIUNINYECKUX pELIETOK, OTEHCCTBCHHOM
3aBUCHMOCTH CBOWMCTB BEIIECTBA TpeHaiKep «Obnaxo | xnmun,
OT THNA  KPHCTATTHUECKOM 3HaHMA. Xumus 9 | 3aMHTEPECOBAHHOCTH
DENIETK M BHIA XHMHUECKOH KJIacce, 000 | B Hay‘IvHLIX 3HAHUIX 00
CBSI3HL. «Dwu3ukoH JIab» YCTPOWCTBE MHpa H
4 Knaccudukanus u 1 obuiectsa.
HOMEHKJIATypa HEOPTaHWICCKUX
BellecTB (MEXIyHapoJIHas W
TpUBHAJIbHASA).
5 XHUMHUYECKHEe CBOMCTBA BEIIECTB, 1
OTHOCSIIIMXCSA K  Pa3IMYHBIM
KJ1accaM HEOPTaHNYECKUX
COEIMHEHNH, TeHeTHUYeCcKas
CBSI3b HEOPTaHUYECKHX BEIIECTB.
1.2 OcHoBHbIE 3aKOHOMepHOCTH | 4
XHMHYECKHX pPeaKIHil
6 Knaccudukanus — xumuyeckux | 1
peaxiuii o pa3ITUYHBIM https://m.edsoo.ru/7f
npU3HaKaM (IO YUCIYy U COCTaBY 413636 - pa3BHTHE
Y4aCTBYIOIIUX B peakuun CIIOCOOHOCTH
BCIICCTB, 8(0) TCIIJIOBOMY OPUMEHATL  3HAHWUI,
addekry, o HW3MEHEHUIO DNEeKTPOHHBIN 0Ty 4aeMble npu
CTereHeH OKHCJIEHUS o0Opa3oBaTeNbHbIi M3yYeHNH XUMHH, JUTA
XUMUYECKUX  JJIEMEHTOB, IO pecypc
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00paTUMOCTH, 1O  YYacTHIO "Tomarnue peleHus 3aj1ad,
KaTajan3aTopa). JK30- u 3a/1aHMUsL. CBSI3aHHBIX c
HIOTEPMUYECKUE peaxuuu, OcHoBHOE 00111ee OKpY Karomien
TEPMOXMMHYECKHE YPABHEHUSI. oOpa3oBaHHe. MPUPOJTHOU  CPE/IOH,
Buviyucnenus: KOJIN4YCCTBaA XI/IMI/ISI", 8-9 HOBBIILIEHUS YPOBHSA
BellleCTBA, 00BbEMAa M  MacChl knacc, AO SKOJIOTHYCCKOL
peareHTOB WM IPOIYKTOB IIO W3narenbcTBo KYJIBTYPBL,
YPaBHEHHAM XUMHYECKHUX "ITpoceenicnue” OIO3HAHMS
pcaxKnuu r1100a71bHOrO
7 IonsTHe 0 CKOPOCTH TpeHazKep «Obmnako xapakTepa
XUMHYecKor peakiuu. [lonstue sHauuid.  XuMHA 9 | 50 normyeckmx
00 00paTHUMBIX U HEOOPATUMBIX KJCII;lcc, ; 000 npobiem i myTeii ux
XUMHYECKHUX peaxusx. «Dusukon JIab». peLeHus
[lonaTne O TOMOTEHHBIX H TOCPeICTROM
reTepOreHHbIX peaxusx. METOJIOB XUMUK:
ITonsTue 0 XAUMHUYECKOM
PaBHOBECHUHU. ®daxTophl,
- IIPUBUTHE HHTEpeca
BIIUSIOLIIE Ha CKOPOCTh
. K MIPAKTHYECKOMY
XUMHUYECKON peaxkiuu u
M3yUYEHHIO
M0JIO’KEHUE XUMHUYECKOTO .
npodeccuii u Tpyna
paBHOBECHS. a3 oro onal
JIMYHOT hi§
8 OKHCIUTENBHO- P poZa,
YBaXKEHHE K TPyAy H
BOCCTAHOBUTENIBHBIE  PEAKIIHH,
. pe3yabpTaram
AJIIEKTPOHHBIN Oayanc .
TPyAOBOM
OKHUCJIUTEIHHO-
BOCCTAHOBUTEIBHOM  PEaKIUU. ACATCIBHOCTH.
Cocrasnenune YpaBHEHUN
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUl C
HCII0JIb30BaHUEM MeToJa
9JIEKTPOHHOTO OasiaHca.
9 VhpaxHeHuss B  COCTaBJICHUU
YpaBHEHUU OKHUCJIUTENIbHO-
BOCCTAHOBUTENIBHBIX PEaKIUil C
MCII0JIb30BaHUEM MeToJa
AJICKTPOHHOTO OaaHca.
1.3 | DaexkTpojuTHYecKast
aucconuanmsa.  XuMHUYecKHe
peaKu U B pacTBOpax
Teopus JJEKTPOJINTUYECKON
10 JTUCCOLMAIIMU. OJEKTPOJUTHl U https://m.edsoo.ru/7f | - 3auHTEpeCcOBaHHOCTH
HERJIEKTPOJIUTHI. Karunonsl, 412636 B COBMECTHOM  cO
AQHUOHBI. Mexanuzm CBEPCTHUKAMU
JUCCOLIMALIUU BEIIECTB c MI03HABATEIbHON u
pa3IMYHBIMHU BHUJIaMU DNEeKTPOHHBIN HCCIIE0BATEIBCKON
XuMuuyeckod cBaA3u. CrerneHb o0pa3oBaTeNbHbIH JIEeATEIIbHOCTU npu
muccoupanuu.  CuipHBle  H pecypc peleHnn
ca0bIe JIEKTPOITUTHI. " lomamamne BO3HUKAIOIINX
11 Peakniun  moHHOTO  OOMEHa. 3a7aHusl. npobyiieM Ha OCHOBE
VcnoBuss NpOTEKAHUS PeakIHi OcHoBHoOe o011ee yuéra 00X
MOHHOTO OOMEHa, IIOJIHbIE | oOpa3oBaHUe. HUHTEPECOB u
COKpaIi¢HHbIC WOHHEBIE Xumua", 8 - 9 COTJIaCOBAHMUA
YPaBHEHHUS pEaKLUil. kiacc, AO MO3ULIUI
Jlabopamopmuwiii onvim: N3narenbcTBO (oOcyxnenusi, oOMeH
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N3yuenue MPU3HAKOB "[IpocBemenue" MHEHUSMH,
MPOTEKaHUsl PEAKIUU HOHHOTO «MO3TOBBIE IITYPMBI»
oOMeHa B pacTBopax Tpenaxep «O06mnako |, KOOpJAUHALM
3JIEKTPOJIUTOB (C 0Opa3zoBaHUEM 3HaHUU. XuMusa 9 | COBMECTHBIX

0ocaJKa, BBIACICHHEM  rasa, KJacc, OO0 | neiicTBHii,
00pazoBaHUEM BOJIbBI). «Dwusukon JIadb» onpeencHue

12 CgoiicTBa KHCJIOTHI B cBere | 1 KPUTEPUEB IO OLIEHKE
TEOpUU AIIEKTPOITUTHYECKOM https://videouroki.ne | xauectBa
JIUCCOIUAITHH. t/ BBITIOJTHEHHOW pabOThI

13 | CpoiictBa ocHoBammii B cBere | 1 H 1p.);

TEOpUU ANEKTPOIUTHUECKOM
IUCCOMAHH. - HWHUIOUHUPOBAHHUEC H

14 | CroiictBa coinelt B cBere Teopun | 1 IOANCPKKA
ANEKTPOJIMTUIECKON UCCIIEI0BATEbCKOM
JUCCOManuy. ['mapoaus cojie. ACATCIIBHOCTH

15 | Ilpakmuueckass paboma Ne 1. 1 LIKOJIbHMKOB B paMKaXx
Pemienne  3KCrepUMEHTAIBHBIX peaiusalnnu HMH
3a71a4 oo TeMe WHIUBUAYAIBHBIX U
DIIEKTPOIUTAYECKAS IpyNIIOBBIX
JTUCCOLMALIYSL. XUMHUYECKHUE HCCIENOBATCIIBCKUX
pEeaKIuu B pacTBOpax HIPOCKTOB

16 O00011IeHHE U CHUCTEMATHU3ALUSA 1
3HaHU 1o TemMaM «OCHOBHBIE
3aKOHOMEPHOCTH  MPOTEKAHUS
XUMHUYECKHUX peakun»,

«DQNEeKTPOTUTHYECKAS
JTUCCOITUAIIHSL. XuMu4eckue
pEeaKIuu B paCTBOPAX)»

17 | Koumponvnaa paboma Ne I o | 1
TeMaM «OCHOBHBIE
3aKOHOMEPHOCTH  MPOTCKAHUS
XUMHYECKHUX peaxiuin,

«INEKTPOIUTUYECKAS

JUCCOLIAITHS. XuMu4ecKue

pEeaKIMu B PaCTBOPAX»

Pa3znen 2. Hemerauibl U ux coequnennsi (25 +2 4.)

2.1 | Odmas xapaxkrtepuctuka | 4
XHMHUYeCKHX 3JjieMeHTOB VIIA-
rpynnsl. I'ajiorenst - npuoOpeTeHne

OTIBITa o
TUTAHHUPOBAHUIO,

18 | Obmas xapaktepuctuka | 1 Eggiif;fg "
raJoreHoB. OcobeHHOCTH https://m.edsoo.ru/7f VUCHHUECKIX
CTPOEHHSI aTOMOB, XapaKTepHBIE 412636 KCITEPIMEHTOB:
CTCIICHH OKHCIICHNA. Crpoenue n yMeHHe HabJio/iaTh 3a
dbusznyecKue CBOMCTBA MPOCTHIX TpeHaiKep «O6mako XOIOM mporecca,
BEILIECTB — I'AJIOT€HOB. 3HaHUM. Xumus 9 CAMOCTOSTENLHO

19 | Xumuueckue cBoiicTBa 1 | kxacc, 000 NPOTHO3MPOBATH €0
raoreHoB Ha MpHMEPe XI1opa «Duzuxon JIab» pE3yIBTAT,
(B3auMOJICHCTBUE C METaJNIaMH, (bopMYITHPOBATE
HEMeTaJUTaMH, IET0YaMH). 0GOGIICHHS 1 BEIBOJIBI
XnopoBogopoa. Jleiictue - pesyibTaTam
XJIOpa U XJIOPOBOJIOPO/A Ha NPOBEEHHOTO ONBITa,
OpTraHM3M YeJIOBEKa. JCCIIETOBAHIS,

Bviuucnenus: no ypaBHEHUSIM
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XUMUYECKUX PEaKIIUi, ECITH
OJIMH U3 PEareHTOB JaH B

COCTaBIISITb OTYET O
MpoieTTaHHOM padoTe.

U30BITKE. ONEeKTPOHHBIN
0o0pasoBaTenbHBIN
pecypc
" lomamiaue
20 | XnopoBomopon. Consnas Sa/laHuiL,
KHCJIOTa, XUMUYECKHE CBOMCTBA, OcrosEoe o6mee
MOTyYCHHUE, NpUMCHCHHE. 06pa301'3'aH1/Ie.
Baxneime xyopuasl U HUX Xumua", 8 -9
HaxO0XXJCHUEC B IIPUPOJIC. knacc, AO
Jlabopamopmubwiii onvim: 'I'/IgﬂaTeHbCTBO "
N3ydyeHnne CBOWCTB  COJISTHOM TIpocsemenue
KHCJIOTBI. [IpoBenenue
KAueCTBCHHBIX  pEaKklud  Ha
XJOPUA-HOHBI.
21 | Ilpakxmuueckas paboma Ne 2:
IlonyuyeHue COJISHOW KHUCIOTHI,
M3y4CHHE €€ CBOMCTB.
2.2 | O6was XapaAKTEPUCTHKA
XHMHYECKHX jIeMeHTOB VIA-
rpynmnsl. Cepa U eé
coeIMHEeHUs
22 | Obwmas XapaKTepUCTHKA
3JIEMEHTOB VIA-rpynimsl. - OpUEHTalUMs  Ha
Oco0eHHOCTH CTPOEHHUS AaTOMOB, https://m.edsoo.ru/7f IPUMEHEHUE 3HAHUI
XapakTepHbIe CTENEHU 412636 U3 COLMAIbHBIX U
OKHUCIICHUS. €CTECTBEHHBIX  HAyK
23 Crpoenue u buznueckue JUIsl peuieHus 3a1ad B
CBOMCTBA TPOCTBIX BEIIECTB — DNEeKTPOHHbIIH obmactu
KHCIIOpOJa u CEpBI. 00pa3oBaTeNbHbIN OKpY’Karollel cpeapl,
AnnoTponHeie  MOAUQPHUKALMH pecype TJIAaHUPOBAHUS
KHCIIOpoJa U cepbl. HaxoxaeHnue " JloMaIIHue MOCTYNKOB U OIICHKU
ceppl M €€ COCIMHEHHMH B 3aaHusl. ux BO3MOXKHBIX
MIPUPOJIE. XHUMHUYECKHE OcHOBHOE 00111€EE MOCJIEICTBUH TS
cBoiicTtBa ceprl. CepoBomopon, 00pa3oBaHue. OKpY’Karolllen cpeasl;
CTpOEHHUE, busnueckue u Xumus", 8 - 9
XUMHUYECKUE CBOVCTBA. knacc, AO - OCO3HaHue cBoen
24 OKcuael CEPHI Kak N3narenncTBo PO Kaxk rpaxgaHnuHa
MPEACTABUTEITN KHCJIOTHBIX "IIpocsenienue" U morpebutens B
okcyunoB. CepHasg  KuUCIOTa, YCIIOBUSX
buzndeckue U XUMHYECKHE B3aUMOCBSI3H
CBOMCTBA (o6mme KaK IPHPOJTHOM,
MIPEICTaBUTEINS KJIacca KUCTOT U TEXHOJIOTHYECKON U
cnenupuIecKue). COIMAJIBHOMN CpeI;
Jlabopamopnuwiii onvim:
N3ydyeHne XUMUYECKUX CBOWCTB
pa30aBIeHHOI CEpHON KHCIIOTHI.
25 XHUMHUUYECKUE PEaKIUH, JICXKALLHUE

B OCHOBE  IPOMBIIIEHHOTO
crnoco0a TOJY4YeHUS  CEpHOH
KHUCJIOTBI. IIpumeHnenue.
XHUMHYECKOE 3arpsi3HEHUE
OKpYyKaromeun cpeabl
COEITMHEHUSIMU cepbl

Tpenaxep «O0nako
sgagui. Xumugd 9

- CIIOCOOHOCTE
aHaHTI/IpOB aTbCA K
CTPECCOBBIM
CI/ITyaHI/IﬂM n
MEHSIOIIMMCS
COIIHAJIbHBIM,
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(KUCIIOTHBIE JIOXKJIH, KJIacc, 00O | uaopManMOHHBIM U
3arpsi3HEHue BO31yXa 5 «DusukoH Jlabdy. MIPUPOIHBIM
BOJIOEMOB), CHOCOO0BI ero YCIOBHUSM, B  TOM
peIOTBPALICHUSI. qucie OCMBICIISAS
26 Counu CcepHOH KHUCJIOTBI, COOCTBEHHBIN OMBIT H
KaueCTBEHHasl  peakuus  Ha BBICTpauBas
cynbdar-uoH. Jlabopamopmwiii JanbHENIINE 1EIIH.
onvim. [IpoBenenue
KaueCTBEHHOW  peakiuuud  Ha
cynbdaT-uoOH W HaOIHOJEHUE
IIPU3HAKA €€ POTCKAHUS
27 | Koumponvnasa paboma Ne 2 mo | 1
temam [anorensl. Cepa u eé
COETMHEHMUSI.
2.3 | Obomas xapakTepuctuka | 7+1
XHUMHYECKHX 3JJIeMeHTOB VA-
rpynnbl. A3ot, ¢ochop U uX
COeJUHEHHS
28 | OOmas XapakTepucTuka | 1
HIIEMEHTOB VA-Tpynmsl. https://m.edsoo.ru/7f
Oco0eHHOCTH CTPOCHHUS aTOMOB, 412636
XapaKTepHbIE CTENEHU - pa3BuTHE
OKHCJICHHUS. A3or, CIOCOOHOCTH
pacnpocTpaHeHue B IPUPOJE, MPUMEHATh  3HAHWS,
busznueckue U XUMHYECKUE MOJIy4aeMble npu
cBoiictBa.  Oxcuabl  a3oTa. W3y4YEHUU XUMUH, IS
KpyroBoport azora B npupo/e. DNEKTPOHHBIN peleHus 3ajad,
29 | AMMmak, ero (Qusmdeckue u | 1 | 0OpasoBaTesbHBIA CBSI3aHHBIX c
XAMHUYECKUE CBOICTBA, pecypce OKpY’Karoleu
nojty4enue u npumenenue. Conu "lomamiHue IPUPOIHON  CPEMOH,
aMMOHHUS, HX (U3MUeCKHe W 3aaHus. MOBLIIIEHUS  YPOBHSA
XAUMHUYECKUE CBOICTBA, OcnoBHOE 00mIEe AKOJIOTHYECKOM
IpUMCHEHHE. KauectBennas o0pasoBaHue. KYJIBTYpPBI, OIIO3HAHUS
pEaKIus Ha MOHBI AMMOHHUSI. Xumus", 8 - 9 r7106aI5HOTO
Jlabopamopmnuwiii onvim. knace, AO XapakTepa
IIpoBeneHune Ka4eCTBCHHBIX N3narenscTBo OKOJOTHYCCKHUX
peakiuii Ha HMOH aMMOHHS | "TIpoceerenue” npobsieM U myTei ux
U3y4eHUe MIPU3HAKOB ux pelieHus
MPOTEKAHUS. IIOCPEACTBOM METOOB
30 | llpakmuyeckas paboma Ne 3:| 1 XUMHH,
[lonyyenue ammuaka, u3ydeHue
€ro CBONCTB.
31 A3zoTHas KHCIIOTA, eé 1
nojgy4yeHue,  (uznyeckue U
XUMUYECKHE CBOWCTBa (0O1Iue
KaK  TMpeJICcTaBUTENss  KJacca
KHCJIOT ¥ CEIU(UUIECKHE).
32 Conu a30THOI KACIOTHL. | 1
Hcnonp30BaHNEe HHUTPATOB H Tpenaxep «Obmako | - YCTaHOBKa  Ha
COJIEl aMMOHHUS B KauyecTBE 3HaHuid. XuMHsA 9 | akTHBHOE yd4acTHe B
MHUHEPAIBHBIX yaoOpeHui. KJacc, 000 | pemennn
XUMHUYECKOE 3arps3HEHUE «®Dusnkon JIad». NPAaKTUYECKUX 33134
OKpYXKaroIIeH CpeIbI (B paMkKax CeMbH,
COCITUHCHUSIMHU asoTa Opranusanuu, ropoja,
(KHCIIOTHEIE TIOXK N, Kpasi)
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3arpsA3HCHHUC BO34YyXad, IMOYBBI U

https://videouroki.ne

TEXHOJIOTUUECKOU |

BOJOEMOB).  Buwiuucnenus: 1o t/ COLIMAIbHOMN
YpaBHEHUSIM XUMHYECKHIX HAINPaBIEHHOCTH,
peaKImit CIIOCOOHOCTH
33 | ®ocdop, aitotponabie | 1 WHUITUUPOBATH,
Mo pHUKAITIT docdopa, IUIAHUPOBATh u
duznyeckue W XUMHYECKUE CaMOCTOSITEIBHO
CBOMCTBA. OKCI/IH (bocq)opa(V) u BBIIIOJIHATH TaKoro
docopuast Kuciora, pozaa AesiTeNbHOCTD
¢usuueckue M XUMHYECKHE
CBOMCTBA, MTOJTYYCHHE.
34 | ®ocdartsl. Hcnons3oBanue
docdaros B KauecTBe
MUHEPAJIbHBIX Y100PCHHA.
JlaGopaTopHbIii OTIBIT:
[IpoBenenue Ka4eCTBEHHBIX
peakuuii Ha QocdaT-uOoH, H
U3y4EHUE MIPU3HAKOB ux
nporekanus. OOoOmeHue u
cuCTeMaTu3auus 3HaHUW 10
TEeMeE.
35 | Koumponvnaa paboma Ne 3 o | 1
teme [loarpynmna asora.
2.4 | O6wmas xapakrepucTuka | 8+1
XHMHUYECKHX 3JjeMeHTOB IVA-
rpynnbl. Yrjiepoa U KpeMHHH
U UX COeUHEHUsI
36 | Obwas xapakrepucTuka | 1
3JIEMEHTOB IVA-rpynmsl. https://m.edsoo.ru/7f | - YMEHUEM
Oco0EeHHOCTH CTPOEHHUS aTOMOB, 412636 HCII0JIb30BaTh "
XapaKTepHbIe CTETeHH aHAIIM3UPOBATh B
OKHCJICHHUS. npouecce y4eOHOH u
37 | Yruepon, amutoTponHbie | 1 | DJIEKTPOHHBIN UCCIe10BaTeIbCKON
MoauUKaIIH, o0pazoBaTenbHBIN NEeITeNbHOCTH
paclpocTpaHEHHE B IPUPOJE, pecypc UHpOpMaINIO 0
buzndeckue U - XUMHYECKHE "JloManrHue BIIUSIHHH
CBOWCTBA. AncopOrusi. 3a/1aHusl. MPOMBIIIIJIEHHOCTH,
Kpyrosopor yriepoja B OcHoBHOe o011ee CEJIbCKOI0  XO03sliicTBa
npupoze. OKCuabl yriaepona, ux oOpa3oBaHUe. M TpaHCIOpTa  Ha
buznUeckue W XUMHUYECKHe Xumusa", 8 - 9 COCTOSIHHE
CBOMCTBA, JIEUCTBUE Ha >KUBBIC kiacc, AO OKpY Karollen
OpraHU3MBbl,  TIOJIyYeHHE U W3narenbcTtBO TIPUPOHOM CpEJIbI;
IPUMEHEHHE.  DKOJOTMYECKHE "ITpocBenienue”
poOJIEMBI, CBSI3aHHBIE c
OKCHOM yriaepona (Iv);
rumnoTesa rJ100aJIbHOTO
MOTETIIICHUS KITUMaTa,
MTapHUKOBBIN ahdexr.
JlaGopaTOpHBIil OMBIT:
[Tonyuenue, cobupanue, Tpenaxep «Obnako | - YCTaHOBJIEHUE
pacro3HaBaHUE U U3Y4YEHHUE 3HaHUH. Xumug 9 | JOBEPUTCIBHBIX
CBOMCTB YTJIEKMCIIOTO ra3a KJ1acc, OOO | OTHOLIEHHH  MEXKIY
38 | Ilpaxmuueckas paboma Ne 4| 1 | «Pusnxon Jlaby. YUUTEIEM MU €TI0
[Tonydyenue yriieKUciIoro rasa, y4CHUKaMH,
H3ydeHHe ero CBOMCTB CIIOCOOCTBYIOIINX
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39 YrojapHas KUCIIOTA U €€ COJIN, X
dusznyeckue W XMUMHYECKHE
CBOMCTBA, [IOJy4YEeHHUE u
MIPUMEHEHUE. KauecTBennas
peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B
ObITY, MEIUIIHE,
MPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIUCTBE.  Buvluucnenus: 10
YpaBHEHUSIM XUMHYECKHUX
peakuui

40 [lepBoHayanbHBIE TOHATUS 00
OpraHMYECKHUX BEIIECTBAX KakK
0 COCIMHEHUSX  yIriepoja
(MeTaH, TaH, STUJICH, alleTUJICH,
ATAHOJI, TJIMIEPUH, YKCyCHas
kucinora). HMx  cocraB u
XUMUYECKOE CTpOEHHUE.
[Tpuponnsie UCTOYHUKHU
YTJIEBOJIOPOIOB (yrouib,
MIPUPOTHBIN ras, He(Th),
OPOAYKTHl  UX  IepepadoTKu
(Oen3uH), ux pojiab B OBITY U
MIPOMBIIIUICHHOCTH.

41 [TonsTie o  OHOJOTHMYECKH
BOKHBIX  BEIIECTBAX: JKUpax,
Oenkax, yrieBoJax — U X POJH
B KUZHH YeJIoBeKa.
MartepuanbHoe €IMHCTBO
OpPTraHUYECKUX u
HEOPraHMYECKUX COCAMHEHUH.

42 Kpemuuii, ero ¢usnueckue u
XUMUYECKHE CBOMCTBA,
MOJIydeHHE U NPUMEHEHHE.
CoenuHenus KPEMHHUS B
pUpoJIE. Ob6mue
NpeICcTaBiIeHUsT 00  OKCHJE
kpemuusa(IV) u  xpemHueBoit
KHCIIOTE. Cunukarsl, ux
HCITOJI30BaHUE B OBITY,
MEJIUIMHE, MPOMBIILIEHHOCTH U
CEIIbCKOM XO3SICTBE.
Baxnerimne CTPOUTENBHBIE
MaTepuaybl: KepaMuKa, CTEKJIO,
LIEMEHT, OETOH, JKEJIe300E€TOH.
[TpoGiembr 0€e30MmacHOro
UCIIOJIb30BAaHUS  CTPOUTEIBHBIX
MaTepUaioB B TOBCEIHEBHOMU
KU3HU. JlabopamopHvlii onvim:
IIpoBenenue Ka4eCTBEHHBIX
peakiuit  Ha  KapOoHar U
CHUJIMKAT-UOHBI W W3y4YeHHUE
MIPU3HAKOB UX MPOTEKAHUS.

43 | Ilpakmuyeckas paboma Ne 5

Pemienne OKCIICPUMCHTAJILHBIX

DIIEKTPOHHBII
00pa3oBaTeNbHBIHI
pecypc
"Jlomarnue
3a/1aHMsl.
OcHoBHOE 0011Iee
obOpazoBaHmue.
Xumus", 8 - 9
knacc, AO
H3narenscTBO
"[IpocBemenue"

MTO3UTUBHOMY
BOCHIPUATHIO
YYaIUMUCS
TpeOOBaHU U MPOCKHO
YAUTES,
MIPUBJICYCHUIO ux
BHUMaHUS K
oOcyxmaemMon Ha
ypoke uH(pOpMAIUH,
aKTUBU3ALIUU ux
[03HABATEJIbLHON
NesITeNIbHOCTH;

- OpTraHU3aIHsI
medcTBa
MOTHBUPOBAaHHBIX U
SPYAUPOBAHHBIX
yUammxcss Hajg — UX
HEYCIEeBAIIIUMU
OJTHOKJIACCHUKAMH,
JAIOIIeTo
IIKOJIbHUKAM

COLMAJIBHO 3HAYMMBIN
OIBIT COTPYIHUYECTBA
Y B3aHMHOM IIOMOILY;

- OCO3HAaHHE CBOEH
POJIA KaK Tpa)kIaHUHA
U morpedutenss B
YCIOBHUSIX
B3aHMOCBSI3U
IIPUPOJIHOM,
TEXHOJIOTHYSCKON |
COLMAJIBHOW CpElbl;
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3aga4d o TeMe «BakHelmme
HEMETAJIJIBI U UX COEIUHEHUSI

44 | Koumponvnasa paboma Ne 4 o | 1
teme  Hemerausr u  ux
COETUHEHMUS.
Paznen 3. Merasiabl 1 ux coeauHenus ( 20 4. )
3.1 | Ofuue cBOiicTBa METAJLIIOB 4
45 OO6mas xapaktepuctuka | 1
XUMHUYECKHX  JJIEMCHTOB  —
METaJIOB HAa OCHOBAaHUH HX https://m.edsoo.ru/7f | - UCIIOIb30BaHUE
nosnioxenuss B Ilepuonunueckoit 412636 BOCITUTATEIbHBIX
CUCTEME XUMUYECKUX DJIEMEHTOB BO3MOXKHOCTEH
. . MenneneeBa U CTpOEHUs coJlepKaHus
atoMoB. (CTpoeHHE MeETaJlJIOB. Tpenaxep «O0nako | yuebHoro mpeamera
Meramnnueckas CBA3b u sHanuid. Xumusg 9 | uepe3 JEMOHCTPALUIO
MeTaJInYeCKast KJiacc, 00O | neram HPUMEPOB
KPUCTAITHIECKAS pemiéTka. «®uzukon JIady. OTBETCTBEHHOTO,
Buvluucnenus: 1o ypaBHEHUSM IpaxIaHCKOTO
XUMHUYECKHX  PEAKIHi, eciH MIOBEJICHHUS,
OJIMH W3 PEareHTOB COACPKHUT MIPOSIBIICHUS
IpUMECH ONEeKTPOHHBIN 4EeJI0BEKOIIOOHS u
46 DIIEKTPOXUMHUICCKUI pan | 1 | oOpasoBarenbHbIi 100pOCEePICUHOCTH,
HaIpsHKECHUH METaJIOB. pecypce yepes noabop
dusznueckue U XUMHUYECKHUE "lomamiHue COOTBETCTBYIOIINAX
CBOMCTBa METAILIOB. 3a/1aHU. TEKCTOB I YTCHHS,
47 | O6mme crmocobsr momyuenms | 1 | OcHOBHOE obmiee 3aja4 I peLICHus,
merautoB.  CrutaBel  (CTaub, obpasoBaHmue. pOOJIEMHBIX
YyT'yH, AIOPaTOMUHUHN, OpoH3a) Xumus", 8 - 9 CUTYyaLNi JUISt
U UX INpHUMEHEHHWE B OBITY H Kiace, AO 00CyXkIeHHUs B KIacce.
npomeinuieHHOCTH. [loHsTHe O W3 narenscTBo
KOPpPO3HH METAJIOB, OCHOBHBIE "I[Ipocserienne"
crnocoObl  3alUThl  UX  OT
KOPPO3HH. Jlabopamopnvie
onwvimol O3HakoMJIEHHE C
0o0pa3iamMu METAJIJIOB U CILJIABOB,
uX (pU3MYeCKMH CBOWCTBAMHU.
48 | Ilonarue o koppo3uu MeTauios, | 1
OCHOBHBIE CITOCOOBI 3aIUTHI UX
OT KOPPO3HH.
3.2 | BaxHeiimme MeTajabl W ux | 16
coeIMHEeHN
49 | lenounbie MeTayuiel: | 1
nonoxkenne B Ilepuoanueckoit https://m.edsoo.ru/7f4 | - yBaxkeHue K Tpyay u
CUCTEME XUMHUYICCKUX DJICMCHTOB 1a636 pe3ynbTaTtam
. . Menneneesa; cTpoeHHUE UX TPyZIOBOU
aTOMOB; HAaXOKJICHHE B TIPUPOJIC. TeSTeTbHOCTH;
Ou3znyeckue W XUMHYECKHE
CBOICTBa (Ha MpUMepe HaTpus U
KaJus).
50 OKcHUIbI U TUAPOKCUIBI HATPUS U 1
kanus. [I[puMeHeHne MEeT0YHbIX .
METAJUIOB M HX COECJIUHEHMIA. OITEKTPOHHBIA 5 - yMEHHEM
51 [[lenoyHO3eMENBbHBIE  METAIIIBI 1 06pa3oBaTebHbIH HCIOJIb30BATH Hu
Mardui M KaJdbIIHil: TOJIOJKEHIE peeype AHAJIA3UPOBATH B
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B Ilepuonnueckoit  cucreme
XuUMUYecKux snemenToB JI. U.
MenpneneeBa;  CTpOCHHE  HX
ATOMOB; HaX0)KJICHHE B TIPUPOJIC.

52

duznyeckue n XHUMHUYCCKUC
CBOMCTBA MarHus u KaJblus.

53

Baxxueiiniue COETMHEHUSI
Kablusl  (OKCUZ, THUIPOKCH],
com). JKEcTKOCTh BOIBI W
CIOCOOBI €€ YCTpaHEHUSI.
Jlabopamopmuwiii
IIpoBencHue
peakuuii  Ha
KaJIbIIHs.

onslm:
Ka4CCTBCHHBIX
HMOHBbI MarHus,

54

Ilpakmuueckass paboma No 6.
JKécTkocTh BOABI U CIOCOOBI €
yCTpaHEHHUSI.

55

ANfOMUHUH:  TIOJOKCHHUE B
[Tepunonnueckoit cucreme
xumMuueckux snementos . H.
MenpeneeBa; CTpOCHHE aroMma;
HaXO0XKICHUE B MIPUPOJIE.
®dusznyeckue MU XUMHYECKHE
CBOICTBA AJFOMUHUSL.
Jlabopamopmwiii onwvim.
[IpoBenenue Ka4eCTBEHHBIX
pEeaKIMii Ha HOHBI ATFOMUHUS.

56

AmdoTepHbIe CBOICTBa OKCHIA
U TUAPOKCHUAA  QIFOMHHHUS
Jlabopamopmwiii onvim.
Hccnenosanue aM(pOTEepHBIX
CBOMCTB T'MJPOKCHA AITFOMUHHUS
Y TUAPOKCHJIA IMHKA.

57

Keneso: I0JIO’KEHNE B
IIepnonnueckoi cucreme
XUMHYECKHUX JJIEMEHTOB
. W. MenneneeBa; cTtpoeHue
aToMa; HaXOXKJIEHUE B TMPHUPOJIE.
duznyeckue U XUMHYECKHE
CBOMCTBA Kemesa.
Jlabopamopmuwiii onvim.
ITpoBenenue KaueCTBEHHBIX
peakuuii Ha noHsl xenesa (II) u
xenesa (I111), menu (11).

58

Okcupl, TUIPOKCUIBI U COJHU
xkeneza (II) m xenesza(Ill), wux
COCTaB, CBOMCTBA.

59

[lonyyenue u
COeTMHEHNN

Buiuucnenua: 1o ypaBHEHUSAM
XUMUYECKUX  pEeaklMii, eciu
OIIMH W3 pearecHToB JaH B
U30BITKE W COZICPKUT
IPUMECH;  MaccoBOM  JIOJH
BBIXO/Ia MPOJIYKTa peakluu

IIPUMCHCHUC
Keesa.

"lomarniaue
3aJJaHuA.
OcHoBHOE 0011I€EE
obOpasoBaHmue.
Xumusg", 8 - 9
knacc, AO
H3paTenscTBO
"[IpocBemenue"

Tpenaxep «O06mako
3HaHWH. XuMmMHI 9
KJiacc, 000
«DusukoH JIad».

Z. LABS
Touxa
Hudposas
nabopaTtopus o
XUMUH.

pocTa.

DNEKTPOHHBIN
o0pa3oBaTeNnbHBbIHI
pecypce
"Jlomaninue
3a/IaHMS.
OcHoBHOe o0111ee
oOpa3oBaHue.
Xumus", 8 - 9
kiaacc, AO
N3narenscTBO
"TIpocsenienue"

Tpenaxep «O06nako
3HaHUU. Xumusga 9
KJjacc, 000
«Dus3ukoH J1ady.

https://m.edsoo.r
u/7f41a636

mporecce y4eOHOU
HUCCIIEI0BATENbCKON
NEeSTeIbHOCTH
nHpopmaIuio 0
BIIUSTHUU
MIPOMBIIIJIEHHOCTH,
CEJIbCKOTO  XO03SICTBA
W TpaHCIOpTa  Ha
COCTOSIHUE
OKpYy>Karoleu
MIPUPOAHOMN CPEIbI;

- OCO3HAaHUEC BaXXHOCTH

oOyueHus Ha
MPOTSHKEHU U BCEil
KU3HM I YCHEITHOU
npodeccnoHanbHOM
NESITEIbHOCTH u
pa3BUTHE,;

- TIOBBIIICHUE YPOBHS
9KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHHE
r100aILHOTO
XapaxkTepa
DKOJIOTHYECKUX
npobieM U myTel ux
penieHus;

- ITPUBJICYCHUC
BHUMAHU
MKOJBbHHUKOB K

LIEHHOCTHOMY aCTEKTY
M3y4aeMBbIX Ha ypoKax
SIBIICHUH,
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60 | Ilpakmuueckas paboma Ne 7. OpraHu3aLus ux
Pemienne sKcnepuMEHTaTbHBIX paboTHI C TTOJTy4aeMOM
3amad mo TeMme «BaxHelmue Ha YpPOKE COLIMAJIBHO
METaJUIbl M UX COCIMHEHUS Y. 3HAYUMOM

61 | Ilpaxmuueckas paboma Ne 8. Z. LABS uH(popManuen.
OcymiecTBiieHne LIETIOYKHU Touxa pocta.

XUMHYECKUX MPEBPAILICHUH. Ea%%ggiggﬂﬂ 1o

62 Bviuucnenusa: mo YPaBHEHHSM XUIMIH.
XHMHYECKUX  pEaKklHil, eciu
OJIMH W3 peareHTOB JlaH B
M30BITKE 15 R)01 COACPKUT
IIPUMECH;  MAacCoOBOM  JOIU
BBIXOJa IPOJIYKTA PEAKIIHH.

63 O06o00mIeHe U CHCTEeMaTH3aIus
3HaHUHI

64 | Koumpoavnas paboma Ne 5 1o
TemMe BakHelmme MeTajabl U UX
COCTUHCHHUS
Pa3nes 4. Xumus M OKpyKamolas cpeia

4.1 BemecrtBa u Marepuaabl B
JKM3HH YeJI0BeKa

65 Bemectea wu  marepuansl B - OCO3HAHHUS LICHHOCTH
MMOBCEAHEBHOM XKM3HU YCIOBEKA. Z. LABS KU3HU,

66 bezomacuoe HCITOJIB30BaHUC Touka pocTa. | OTBETCTBECHHOTO
BCIICCTB U XMMHNYCCKHUX peaKHI/Iﬁ HH(bPOBa;I OTHOILEHUSA K CBOEMY
B ObiTy. IlepBas momomp mpu nabopaTopus 10 | 340POBBIO, YCTAHOBKHU
XUMHUHCCKAX OXxorax u XUMHU. Ha 3I0pOBBI 00pa3
OTPABJICHAAX. KU3HHU, OCO3HAHHUS

67 [IpupoaHbie UCTOYHUKHT TTOCTICCTBHI u
YTJIEBOJOPOIOB. HENPUATUS  BPEIHBIX

68 | Xummueckoe 3arps3Henue TIpUBBIMCK
OKPYKaIOIIEH Cpebl (ynorpebnenus

AJIKOT OIS,
(mpenenpHas AOMyCTUMAS HAPKOTHKOB,
KOHIIeHTpauus BemecTs. Poib KypeHHs),
XUMHH B PEIICHUN HEOOXOIUMOCTH

9KOJOTHYCCKHUX HpO6JIeM.

cOOMIOICHUS  TTpaBUII
6e3omacHOCTH npu
oOparnieHuu c
XUMHUYECKUMU
BELIECTBAMU B OBITY U
peanbHON KU3HY;
HEO0OXOMMBIX
YMEHUU JUIS 3TOrO.
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ITEPEYEHb

(KOAUDPUKATOP) PACIHIPEJEJIEHHbIX Ino KJIACCAM

IMMPOBEPSIEMBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI OCHOBHOT'O OBIIET'O OGPA3OBAHUA U
SJIEMEHTOB COJAEPKAHUA 110 XUMUHN

8 KJIACC

IIpoBepsieMble TPeOOBAHMSA K Pe3yJbTaTaAM OCBOCHHSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrpaMMblI

Kon [TpoBepsiemble IpeIMETHBIE PE3yJIbTaThl OCBOEHUSI OCHOBHOMN
poBepsieMoro | 00pa3oBaTeNbHON MPOrPAMMBI OCHOBHOT'O 00IIIEro 00pa3oBaHUs
pesyiabTara
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUYECKHAE TOHATHSIY

11 pPAacCKpBIBaTh  CMBICI OCHOBHBIX ~ XMMMYECKMX IOHSATHH: aTOM, MOJIEKYJa,
XUMUYECKHH 3JIEMEHT, NPOCTOE BEIIECTBO, CIJI0)KHOE BELECTBO, CMECh
(omHOpOmHAsT W HEOTHOPOIHAS), BAJICHTHOCTh, OTHOCHTEIbHAS ~ aTOMHas
U MOJIEKYJIsSIpHas Macca, KOJHUYECTBO BEILIECTBA, MOJb, MOJIIpHas Macca,
MaccoBas JI0J1 XHMHYECKOro 3JeMEHTa B COCAMHEHHUH, MOJIIPHBIH 00BeM,
XUMUYECKasi peaklus, KiIacCU(pUKALMA pa3IoKEHUs, peaklUil: peakiuH,
peakiuu 3aMEeUIeHMs, COEIMHEHHUs, DPEAKIUH, peakuuu OOMEeHa, 3K30- U
SHJIOTEPMHUYECKUE PEAKIMU, TETUIOBOW A(PPEKT peakiyu, pacTBOP, MaccoBas
7107151 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOpe

1.2 WIIIOCTPUPOBATh  B3aMMOCBA3b ~ OCHOBHBIX ~ XHMHUYECKHUX  IOHATUH H
IPUMEHSTH 3TU MOHATHUS IIPU ONMCAHUH BELLIECTB U UX MPEBpaIleHUN

1.3 UCTIOJIb30BaTh XMMHYECKYIO CHMBOJHKY JJIsI COCTaBJICHHS (OPMYJI BEIIECTB
Y YPaBHCHUN XUMHUYECKUX PEAKIINI

1.4 pacKpbIBaTh  CMBICI 3aKOHOB COXPAaHEHHsI MaccChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIDHOTO Y4Y€HHs, 3aKoHa ABOrajpo

1.5 ONpENEIATh BAJEHTHOCTH ATOMOB JJIEMEHTOB B OMHApHBIX
COEIMHEHUSIX

1.6 KJIaCCU(UIIUPOBATh XMMUYECKUE PEAKIUH (110 YUCITY U COCTABY Y4aCTBYIOLIUX
B PEAKIMH BEIIECTB, MO TEINIOBOMY 3P (HEKTY)

1.7 BBIUHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB

1.8 BBIYUCIISATH MACCOBYIO JIOJII0 XUMUUECKOTO 3JIEMEHTA 10 GOpMyJie COeAUHEHUS,

1.9 BBIUHCIIATH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

1.10 NPUMEHSTh E€CTECTBEHHO-HAy4YHbIE METOJIbl TO3HaHUS — HaOJIoJIEHueE,
U3MEpeHHe, MOIETUPOBAaHUE, SKCIIEPUMEHT (PEeasIbHbIN U MBICIIEHHBIN )

2 ITo Teme: «BaxHennme NpeIcTaBUTENIN HEOPTraHNYECKUX BEIIECTBY

2.1 pacKpbIBaTh CMBICIOCHOBHBIX XMMHYECKMX IIOHATHUH: OKCHA, KHCIOTA,
OCHOBaHUE, COJb

2.2 pacKpbIBaTh CMBICIOCHOBHBIX XMMHYECKMX IIOHATHUH: OKCHA, KHCIOTA,
OCHOBaHUe, COJb

2.3 KJIacCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA

2.4 XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMHUYECKHE CBOICTBa BEIIECTB
pa3IMyYHBIX  KJIAcCOB, MOATBEPKJ1asl ONUCAHUE IpuMepamMu
MOJIEKYJISIPHBIX YPaBHEHUIN COOTBETCTBYIOIUX XUMUYECKUX PEAKIINN

2.5 IIPOrHO3UPOBATH CBOICTBa BEIIECTB B 3aBHCHUMOCTH OT UX
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Ka4C€CTBCHHOI'O cocCTana, BO3MOXHOCTH MMPOTCKAHUA XUMHNYCCKHUX
HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6 ClIeZIoBaTh  IpaBHJIaM MOJIb30BaHUSA XUMHUYECKOW TOCYI0U u
1abopaTOPHBIM 000PYOBAHUEM, a TAK)KE MTPaBUIIaM OOPAIICHHS C BEIECTBAMHU
B COOTBETCTBHHU C HHCTPYKIIUSIMH TI0 BBITIOJTHEHUIO Ta00paTOPHBIX XUMHUECKUX
OTIBITOB 1O TOJYYEHHUIO M COOMpaHMIO ra3000pa3HBIX BeHIecTB (BOAOpOAa U
KHCJIOPOJIa), MPUTOTOBJIEHUIO PACTBOPOB C OMPEIEICHHOM MaccOBOW aoJiei
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATh M IMPOBOJUTH  XHMHUYECKHE
OKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIIOUEH M KUCIOT C TIOMOIIBIO
MH/INKATOpPOB (JIakKMYycC, (heHONIPTaNCHH, METUIIOPAHXK U JAPYTHE)

2.7 IIPOBOJIUTH PACUEThI 110 YPAaBHEHHUIO XUMUYECKOU peaKkIuu

3 ITo Teme: «llepuognueckuii 3akoH U llepuoguueckas cuCTeEMa XUMHUYECKHX
anementoB J[.M. MengeneeBa. CtpoeHne aromMoB. XHUMHUYECKas CBS3b.
OKHUCIHUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIII

3.1 pacKkpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHUX TMOHATHH: sIpO aToma,
AIIEKTPOHHBIN CJIOM aToma, aTOMHas OpOuTalb, PagUyC aToOMa, XUMHUYECKas
CBSI3b, OJISIPHAS U HEMOJSPHAs KOBAJICHTHASI CBSI3b, DJIEKTPOOTPULIATENBHOCTD,
MOHHAas CBSI3b, MOH, KATUOH, aHUOH, CTENIEHb OKUCIICHUS

3.2 KJIAaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI

3.3 OMKCHIBATh M XapaKkTepu3oBaTh Tabmuunyto ¢popmy llepuonnyeckoil cucteMsl
XUMUYECKUX JJIEMEHTOB: pa3juvarTh TOHATHS «rJiaBHas mnoarpynmna (A-
rpynna)» u «mobouHas noarpynna (b-rpymnma)», «manbie» u «OonblInE»
MEepPUO/IbI

3.4 packpeiBaTh  cmbicn  llepuoamyeckoro  3akoHa .M.  Menneneena:
JEMOHCTPUPOBaTh IOHMMAaHUE MEPUOANYECKOM 3aBUCUMOCTH  CBOICTB
XUMHUUYECKHX 3JIEMEHTOBOT UX IoJsiokeHus B [lepruoauueckoii cucreme

3.5 COOTHOCUTh  0003HAUYEHHUS, KOTOPHIC HMEIOTCS B TabauIe
«Ilepuonnyeckas cucTema XUMHYECKUX snementos [I.1.
MeHneneeBay ¢ YMCIOBBIMU XapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX
AJIEMEHTOB (COCTaB M 3apsil SJIpa, O0IIee YUCIIO AIEKTPOHOB U PACIIPEICTICHIE
UX T10 3JIEKTPOHHBIM CJIOSIM)

3.6 OnpeaAciIsATb  CTCIICHb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHBIX
COCOAUMHCHUAX
3.7 ONpeaACiIsITb  BUJ XUMHYECKOH  CBS3H (KOB&J’ICHTH al Hu I/IOHHaH) B

HCOPTaHNUYCCKUX COCIUHCHUAX

IIpoBepsieMblie 3JIeMEHTBI COAECPKAHUSA

Kon ITpoBepsieMblil 2JIIEMEHT COEpKAHUS
1 [TepBoHayaNbHBIE XUMUYECKHE TTOHATHS

1.1 ITpenmer xumun. Posib XMMUM B )KU3HU YeIOBEKa. XUMUS B CUCTEME HayK. Tena
u BemiecTBa. Ou3nyecKkre CBONCTBA BEIIECTB. ATperaTHOE COCTOSIHIE BEIECTB

1.2 [TonsiTue o MeTogax MO3HAHUS B XUMHUHU. YHCTble BellecTBa U CMECH.
CriocoObl pa3aenenus cmecei

1.3 ATOMBI M MOJIEKYNBl. XHMHYECKHE DIEMEHTHl. CHMBOJBI XMMHUYECKUX
aneMeHTOB. [IpocThie U cioXkHbIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4 Xumuyeckas ¢popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX IJIEMEHTOB. 3aKOH

IIOCTOSHCTBA cocCTraBa BCIICCTB. OTtHOcCHUTEILHAS aTOMHasa mMacca.
OTHOCHUTEIbHAS MOJICKYJIsIpHad Macca. Maccosas J0JI1 XUMHUYCCKOI'o 3JICMCHTA
B COCAMHCHUN
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1.5

KomunuectBo BemectBa. Monbs. MonsipHasg macca. B3auMocBs3b KosMyecTBa,
Macchl M 4YMCIa CTPYKTYPHBIX €AMHUI] BemiecTBa. Pacuersl mo Qopmynam
XUMHUYECKHUX COCIUHECHUN

1.6

dusnyeckrue U XUMUYECKUE SIBICHMsI. XUMHUUYECKasl PEAKIUS U €€ MPU3HAKH.
3aKOH COXPAaHEHHUS MaccChl BELIECTB. XUMHYECKUE YpaBHEHUS.
Knaccudukanus XUMHUYECKUX peakuuil (COeOUHEHMs], Ppa3JIOKEHUs,
3aMelleHus, 0OMeHa)

1.7

XHUMHYECKUN HKCIIEPUMEHT: 3HAKOMCTBO  C XUMUYECKOM MOCYAOU, C
npaBwiaMd  paboThI B Jjaboparopuu U mpueMamMu  OOpaleHUs C
1ab0paTOPHEIM 00OPYIOBAHUEM, H3YyUCHUE M ONMHUCAHHE (PU3UYECKUX CBOMCTB
00pa3Ii0B HEOPraHMYECKHX BEIIECTB, HAOMIOJACHUE (PU3NYECKUX (TUIABICHHE
BOCKa, TasiHUE JIbJIa, paCTUpPAHUE caxapa B CTYIKe, KMUIICHUE U KOHACHCAIus
BOJIbI) U XHMMHUYECKUX (TOpeHHEe CBeuH, MpOKaIMBaHHE MEIHOW MPOBOJIOKH,
B3aMMOJICIICTBHE MeJa C KHUCJIOTOM) sIBIEHUM, HAONIOeHWE M ONUCAHHE
MPU3HAKOB MPOTEKAHHMs XHMMHMUYECKMX peakuuid (pas3jokeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioxKeHUEe THAPOKCH 1A
meau (II) mpu HarpeBaHuu, B3aUMOJICHCTBUE JKeJie3a C PACTBOPOM COJIM MEAH
(II), wm3ydyenue cmocoOOB pa3feneHuss cMmecel (C TOMOINbI MarHuTa,
¢uiIbTpOBaHKE, BbIApUBAaHUE, TUCTHILISALUS, XpomaTtorpadus), NpoBeAECHUE
OYMCTKH IMOBAPEHHOM COJIM, HAOJIIOICHHE U ONTMCAHUE PE3YIIbTAaTOB MIPOBEACHUS
OTbITa, WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHWS MAacChl, CO3[JaHHE Mojeiei
MOJIEKY (IIIapOCTEPIKHEBBIX )

Baxneimne NpeACTAaBUTCIIM HCOPIraHNYCCKHUX BCIICCTB

2.1

Bo3nyx — cmech razos. CocraB Boznyxa. Kucimopon — 3jieMEHT U MpOCTOE
BemecTBo. HaxoxkmeHue Kuciaopoja B TpHUPOJE, PU3NICCKUE W XUMHUYCCKHE
cBoiictBa (peakuuu ropenusi). Okcunsl. [Ipumenenune kuciopona. CrocoOsl
MOJIyYeHHUs1 KHUCIopojaa B Ja00opaTopuud W IPOMBINUIEHHOCTH. KpyroBopot
Kucaopo/a B npupojie. O30H — aJu1oTpornHas MoaupuKanys KUcIopoia

2.2

TennoBoii 3¢ (hekT XUMHUUECKON peakni, TS PMOXUMHUECKUE YPABHEHH S, IK30-
Y 3HJ0TEpMUYECKHE peaKkuu. TOMINBO: yroyib U MEeTaH. 3arps3HeHHe BO3ayXa,
ycuJIeHHe TapHUKOBOTO 3(dekra, pazpylieHne 030HOBOTO CI0s

2.3

Bomopon — oamemeHT M mpocroe BewiecTtBo. Haxoxzaenue Bomopona B
npupone, (QU3MYECKME W XHUMHUYECKHE CBOMCTBA, NPUMEHEHUE, CIOCOObI
nosrydenusi. Kucnotsl u conu

2.4

Mounsipablit 00BbeM razoB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBopurenb.  PacTBOpEL
HacellieHHple 1 HEHACBIILIEHHBIE PacTBOPBI. PAaCTBOPUMOCTH BEILIECTB B BOJE.
MaccoBass gonsi BemecTBa B pacTBOpe. XHWMHUYECKHE CBOMCTBA BOJBI.
OcHoBanusi. Ponb pacTBOpOB B MpHUpOJAE M B KH3HU yenoBeka. KpyroBopor
BOJIbI B PUPOJIE. 3arpsi3HEHHE NPUPOIHBIX BoJI. OXpaHa U OUHMCTKA IPUPOJHBIX
BOJI

2.6

Knaccudukanus Heopranmueckux coenuHenuid. Oxcuabl. Knaccuduxanums
OKCHJIOB: coneoOpa3ywomue  (OCHOBHbIE, KHUCJIOTHbIE, aM(pOTEpHBIEC)
" HecoieoOpa3yromnue. Homenkmatypa  OKCHIOB. dusnueckue
U XUMHUYECKue cBoiicTBa okcu0B. [TonydeHne okcuion

2.7

OcHoBanmsi. Knaccudukanuss OCHOBaHMIA: IIEJIOYH U HEPACTBOPUMBIC
ocHoBaHus. Homenknatypa ocHoBanuil. ®U3n4ecKue U XUMHUYECKHE CBOMCTBA
ocHoBaHu. [Toryyenne ocHOBaHMM

2.8

Kucnotel. Knaccudpukanusa kucnor. Homenknatypa kucinor. @usznyeckue H
XHUMHYECKHEe cBoMcTBa KHUCIOT. Paa aktuBHocTtu MetauioB H.H. beketona.
[Tonydyenue Kucior
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2.9 Comu. HomeHnkiatypa coneil. dusnueckne M XMMHYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

2.10 ['eneTnueckas CBSI3b MEXAY KJIaCCAaMHU HEOPTaHMUECKUX COCTUHEHUI

2.11 XUMHYECKUH  OKCIICPUMEHT: KAa4eCTBEHHOE ONpENEJICHUE  COJCpIKaHUS
KHCIIOpOJia B BO3/AyXe, MOJy4YeHHE, cOOMpaHue, paclo3HaBaHUE U HU3y4EHUE
CBOMCTB KHACJIOpO/a, HAONIOJCHHE B3aUMOJCHCTBHS  BEIIECTB  C

KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHUS U TPEKpAIICHUsS TOpeHus (moxapa),
O3HAKOMJIEHHE C 00pasliaMu OKCHIOB M OINUCAaHHE HX CBOMCTB, MOJy4YCHHE,
coOupaHue, pacro3HaBaHHE M M3yuYe€HUE CBOICTB Bojaopoaa (ropeHue),
B3auMojeiicteue Bogopoaa ¢ okcuaoM menu (II) (BoamMoxkHO HcmONb30BaHME
BUJICOMATEPHAIIOB), HAOIO/IEHUE OOpa3lloB BEIIECTB KOJIHYECTBOM | MOJb,
UCCIIEIOBAaHHE OCOOEHHOCTEH paCTBOPEHUS BEIIECTB C  Pa3IMYHON
pPacTBOPUMOCTBHIO, [IPUTOTOBJICHHE pacTBOpoOB ¢ orpeieNIeHHON
MaccoBOU JoJeit pPacTBOPEHHOIO BEIIECTBa, B3aUMO/JICHCTBUE BOJIBI C
MeTauiaMu  (HaTpueM W KajdblueM)  (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), ONPE/IEIIEHNE PACTBOPOB KUCIOT U IIIEeJI0UeH C
MOMOIIbIO UHAUKATOPOB,  HCCIEIOBaHHE 00pa310B HEOPraHWYEeCKUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIOIEHUE U3MEHEHUSI OKPACKU MHAUKATOPOB
B pacTBOpax KHUCJOT U IeJoue, n3ydeHue B3aumoaenctsus okcuaa meau (1)
C paCTBOPOM CEPHOM KHUCIIOTHI, KUCIIOT C METAJUIAMH, PEaKIINi HEHTpaIH3aIi,
MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUI, BHITECHEHHUE OJIHOTO METalla IPYTrUM
U3 PacTBOpPA COJHU, PEIICHHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxkueime
KJIACChI HEOPTAHUYECKUX COCTMHCHUI

3 [Tepuoanueckuii 3axkoH u Ileproguueckass cUCTEMAa XMMHUUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHne aroMoB. XuUMHUYECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1 [TepBble MOMBITKM KiIacCU(pUKAUMK XUMHUYECKUX 3ieMeHToB. Ilonsatue o
IpyNmax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBbIE M HIEJIOYHO3EMEIbHbIE METAJUIbI,
raJlOreHbl, WHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOpble 00pa3yloT am@oTepHbIe
OKCHUJBI U TUAPOKCUIBI

3.2 Ilepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUIECKUX d51eMeHTOB J[. 1.
Menneneesa. KopoTtkonepuoanas u JUIMHHOIIEpUOHAS bopmbI
Ilepuoanueckoit cucrembl xumuyeckux a3nemeHtoB J.M. Mengeneesa.
Ilepuonsl m rpynmbl. PU3HMYECKUH CMBICI TOPSAIKOBOIO HOMEPA, HOMEPOB
[IEPUOJIA U TPYIIIBI DJIEMEHTA

3.3 Crpoenue aromoB. CoctaB aToOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
AIIEKTPOHHBIX 000J0YeK aToMOB TMepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuoanueckoit CHUCTEMBI HA.N. Mengaeneena. XapakTepucTuKa
XAMHYECKOT0 3JIEMEHTA IO ero nojoxeHuto B [lepuogmueckoii cucreme /. U.
MenneneeBa

3.4 3aKOHOMEPHOCTH M3MEHEHMs paJuyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METaJUTMYECKUX W HEMETAJUIMYECKUX CBOWCTB IO TPYIIaM H IEPHUOIAM.
3HaueHue [Tepuoauueckoro 3aKOHA U [Tepronuueckoil  CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB JIJIsl pa3BUTUA Hayku U npaktuku. .M. MenneneeB —
YYEHBIU U TpaKJaHUuH

3.5 Xumuyeckasi cBs3b. KoBanmeHnTHas (monsipHass W HEMOJSIPHAsi) CBS3b.
DIIEKTPOOTPUIIATETILHOCTh XUMHUYECKUX JJIEMEHTOB. VloHHAas CBSI3b

3.6 CreneHpb okucneHus. OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipomecchl OKKCICHUS U BOCCTaHOBJICHUS. OKUCIUTEIH U BOCCTAHOBUTEIN
3.7 XUMHYECKUH OKCIIEPUMEHT: M3y4eHHE O0Opa3lloB BEIIECTB METANIOB U

HCEMCTAJJIOB, B3aUMOJCHCTBHUE HApOKCHUAa IUHKa C pacTBOpaMH KHUCJIOT U
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LIeJI0Y€eH, MPOBEACHUE OIIBITOB, UIITIOCTPUPYIOLINX [IPUMEPBHI
OKHCJIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUN (ropenue, peakuuu
Pa3IoKEeHUSI, COCTUHECHHUS )

9 KJIACC

1| OBEPSAECMBIC TRGﬁOBaHHH K pe3yjabTaraM 0CBOCHUA OCHOBHOM
00pa3oBaTC/JILHOM IPOTrPpaMMbI

Kon
MIPOBEPSIEMOTO
pe3yibTaTta

ITpoBepsiemMble IPEMETHBIE PE3YIbTaThl OCBOEHUSI OCHOBHOM
0o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs

1

ITo Teme: «BCH_IGCTBO U XUMHYECCKas peaKuus»

11

pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IOHITUI: PACTBOP, JIEKTPOJIMUTHI,
HEDJICKTPOJIUTHI, STCKTPOITUTHYECKAS TUCCOIMAIINS, PEaKIIM HOHHOTO 0OMEHa,
KaTajan3aTop, XMMUYeCKoe paBHOBeCcHE, 00paTUMbIE u HeoOpaTuMble
peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLHUHU, OKHUCIUTEIb,
BOCCTAHOBUTEJb, OKHCIICHHE u BOCCTaHOBIICHHUE, AJUIOTPOIIHNS,
aM(pOTepHOCTh, XUMHUYCCKAs CBSI3b (xoBasieHTHas, HMOHHa,
MeTaJIJINYecKasi), KpUCTaINYecKasl PeleTKa, CIUIaBbl, CKOPOCTh XMMHYECKON
peakuuu

1.2

HIUIFOCTPUPOBATL B3AMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U IIPUMCHATDH
9TH MOHATUSA IIPHU OMMUCAHWHN BCUICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATH YPABHCHUA 3H€KTp0JIPITH‘-IGCKOI>i Jucconuanyu KucCJIoT, IHGJIO‘IGﬁ u
COHCI;'I, IMMOJIHBIC U COKPAIICHHBIC YPABHCHU peaKuHﬁ HOHHOI'0 0OMeHa

14

PaCKpPbIBATb CYHIHOCTDb OKHUCIHNTCIIbPHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
MMOCPCACTBOM COCTABJICHUSA IJICKTPOHHOI'O 0ajaHca 3THUX peaxunﬁ

1.5

pacKkpbhIBaTh  CYHIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX  PEAKIIMMA
MOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OaJlaHCa dTUX PEeaKnit

ITo Temam: «HemeTamis! u ux COCAUHECHUA» U «MeTabl 1 ux COCAVHCHUS

2.1

XapakTepu30BaTh (OMHCHIBATh) OOIME H CHEHU(UISCKHE XUMHUYECKHE
CBOMCTBA IIPOCTBIX U CIIOKHBIX BELIECTB, ITOATBEPKIAAsl ONMCAHUE IIPUMEPAMU
MOJICKYJIAPHBIX W HWOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XHWMHUUCCKHX
peakuui

2.2

COCTaBJIATH YpaBHCHUA peaKHI/IfI, MOATBCPKAAIOIIUX CyII€CTBOBAaHUEC
TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHH,
BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKUX npeBpameHnﬁ B Pa3JIMYHBIX YCIIOBUAX

2.4

CIICIOBATh MpaBAJIaM MOJIL30BaHUS XUMHUYECKOH MoCyA0i n
1abopaTOPHBIM 000PYOBAHUEM, a TAKXKE MTPaBUIIaM OOpAIICHHS C BEIECTBAMHU
B COOTBETCTBHH C MHCTPYKIIUSIMH 110 BBIITOJHEHHUIO TA00OPATOPHBIX XUMHUYECKUX
OTIBITOB TO TIONYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa H
YIJIEKUCIIOTO Ta3a)

2.5

MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB Pa3JIMYHBIX
BEIIECTB: PACMO3HABaTh OMBITHBIM IyTeM XJIOpUA-, OpOMHUA-, HOIMI-,
kapOonar-,  ¢Qocdar-, CUJIMKAT-, cynbdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHWUSI, MOHBI M3y4EHHBIX METAJLIOB, IIPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEUICCTB

ITo Teme: «XuMus 1 OKpy’Karomas cpea»

3.1

packpbIBaTh CMBICI OCHOBHBIX xuMudeckux mnonsatui: [IJIK BemecTsa;
KOppO3Usl METAIIJIOB
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3.2 MPUMEHSTh OCHOBHBIC OIEPAIMM MBICIUTEIBHON JESITENIbHOCTH — aHAU3 U
CUHTE3, CpaBHEHHE, 00OOIIeHHE, CHCTeMAaTH3alUI0, BBISIBICHUE MPUYMHHO-
CIICICTBEHHBIX CBSI3ed — JUIS W3YYCHHSI CBOWCTB BEIIECTB M XHUMHUYCCKUX
peaKIuii; eCTECTBCHHO-HAYYHBIC METO/IbI TO3HAHUS — HAOJIO/ICHUE, U3MEPECHHE,
MOJICJTUPOBAHUE, SKCIICPUMEHT (PeasIbHbIM M MBICICHHBIH)

HpOBepﬂeMble AJIEMEHTHBI COACPKAHUS

Kon [IpoBepsieMblii 2JIEMEHT COJIepKAHUS
1 BemectBo n xumuueckas peakmus. [lopropenue

1.1 ITepuoanueckuii 3akoH. [lepuoanueckas cucteMa XuMU4eCKuX 3yeMeHToB . 1.
MenneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTHM B U3MEHEHUHM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBHIX TPEX MEPUOI0B, KaTHs, KaJblUs U X
COEeIMHEHUH B COOTBETCTBUH C MOJIO)KEHUEM D3JIEMEHTOB B
[Tepuonnueckoii cUCTeMe U CTPOCHHEM MX aTOMOB

1.2 CtpoeHue BemIeCTBA: BUJbI XHMHUYECKOW CBS3U. THIBI KpPUCTAUTMYECKUX

PELIETOK, 3aBUCHUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PELIETKH
¥ BHJIa XUMHUYECKOM cBsi3u. Kitaccudukanus 1 HOMEHKIIaTypa HEOpraHMYECKIX
BEIIECTB (MEXIyHapOoJHas U TpUBHANbHAs). XUMHUECKUE CBOICTBA BEIIECTB,
OTHOCSLIMXCA K Pa3jMYHbIM KJaccaM HEOPraHMYECKHX COECIMHEHUH,
IEeHETUYECKas CBA3b HEOPraHNYECKHUX BEIECTB

1.3 Knaccudpukanus XUMUYECKUX PEaKLIHH [I0 pa3jIM4YHBIM IIPU3HAKAM
(M0 YMCIy W COCTaBY YYACTBYIOIIMX B PEAKIMU BEUICCTB, IO TEIJIOBOMY
3pPeKTy, 0 U3MEHCHHUIO CTEIICHEH OKUCIICHUS XUMHYECKUX AJIEMEHTOB, 110
00paTUMOCTH, TI0 YYACTHUIO KaTaau3aropa). IK30- U IHA0TEPMUUYECKUE PEAKIIHH,
TEPMOXUMHUYECKUE ypaBHEHM. [IOHATHE O CKOPOCTH XMMUYECKON PeaKkuu

1.4 [TonsTne 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUECKUX peakmusax. [lonsrue o
TOMOT'€HHBIX Y F€T€POreHHBIX peakiusax. [IoHsITHe 0 XMMHUYECKOM PaBHOBECHH.
@DakTOppl, BIMAIOIIAE HA CKOPOCTh XUMHYECKONW PpEaKIHH M IOJIOKEHHE
XUMHYECKOT'O PAaBHOBECHUS

1.5 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH, JJIEKTPOHHBIN OanaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakiuu. CocTaBieHHEe  ypaBHEHHM
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI C HCIOJb30BaHUEM METOAA
AJIEKTPOHHOI0 OanaHca

1.6 Teopus AIIEKTPOJINTUYECKON JTUCCOLMALINN. DIIEKTPOIUTHI u
HedJIeKTpoauThl. KaTvoHsl, aHMOHBI. MexaHW3M JUCCOLMAIMU BEIIECTB C
pa3IMYHBIMU BUJAMHU XUMHUYECKOH cBA3U. Crenenp nucconnanuu. CUIBHBIE U
ciabble 3JeKTpoauThl. Peakuun HOHHOro oOMeHa. YcCIOBUS NPOTEKaHUS
peakiuii MOHHOTO OOMEHa, MOJHBbIE W COKpALICHHbIE HOHHBIE YpaBHEHUS
peaxiuii. CBOWCTBa KHUCIIOT, OCHOBAaHUI U COJIeH B CBETE MpPEJCTaBICHUN 00
NIEKTPOJINTUYECKON ucconnannu. KauecTBeHHbIE peakiiuu Ha HOHBL. [lonsaTHE
0 THUJAPOJIU3E COJIEU

1.7 XVWMUYECKUH DKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMHU KPUCTAJUIMUECKUX
pEIIeTOK HEOPraHMYeCKHX BEIEeCTB — METAIJIOB U HeMeTaysioB (rpadura u
anmMasa), CJIOKHBIX BEILIECTB (x7opuaa HaTpUs);

UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peakIH OT BO3JeHCTBUS
pasNUYHBIX  (PAKTOPOB; HCCIEIOBAHUE DIIEKTPOINPOBOJHOCTH PAaCTBOPOB
BEILIECTB, IPOIlECCa  JUCCOLMALIMM  KHUCIOT, IIEJI0Ye U coJier

(BO3MOYKHO HCITOJIb30BAHUE BUJEOMATEPHAIIOB); MIPOBEJICHHE
OTIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKU MTPOTEKAHHsI PeaKLUii HOHHOTO OOMeHa
(oOpa3oBaHHe oOcaJka, BblEJICHHE Tra3a, 0Opa3oBaHHWE BObBI); OIIBITOB,
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WUTIOCTPUPYIOIIMX TMPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIU
(ropeHue,  peakUuu  pa3lOKEHUsS,  COEAMHEHHUS); pacrno3HaBaHHe
HEOPraHMYECKUX BEHIECTB C IOMOINBIO KAYECTBEHHBIX PEaKUUN Ha HOHBI,
pEeIlIeHNE SKCIICPUMEHTAIbHBIX 3a/1a4

Hemeramis! u ux COCAUHECHUA

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue u pu3nvecKkre CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTGHOB. XHMMHYECKHE CBOHCTBA Ha IIpUMEpe XJopa
(B3aMMOJIEHCTBHE C METa/NIaMH, HEMETaJlJIaMH, IIeIo4aMu). XJIOPOBOJOPO/I.
CoJsiHast KMCJI0Ta, XUMUYECKHE CBOMCTBA, MOJIydeHUEe, MpUMeHeHue. [lelicTBue
XJIOpa U XJIOPOBOJOPOJA HAa OPraHU3M 4esoBeKa. BaxkHelume XJIopuabl U UX
HAaXO0JICHUE B MPUPOJIE

2.2

OO6mras xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble CTeneHu okucienus. CTpoeHue u puznyeckue cBoicTaa
IOPOCTBIX BEUIECTB — KHCIOPOAAa M CEpbl. AJIOTPONHBIE MOIU(PHUKAINN
KHCIIOpoJa U cepbl. XMUMHYECKHE CBOMCTBA CEpHI.
CepoBoniopos1, cTpoeHue, (pusnueckue 1 XuMuueckue cBoiictsa. OKCUabI cepbl
KaKk  IpeICTaBUTENM  KUCIOTHBIX OKcHJ0B. CepHas KHUCIOTa,
¢usznueckue M XMMHYECKHE CBOMCTBa (00LIME Kak MpEeACTaBUTENS Kiacca
KUCIOT U creuupuyeckue). XUMHUYECKUE PEAKIUM, JiekKalllue B OCHOBE
IIPOMBIIIJIEHHOTO croco0a noixydeHust cepHoil kucnothl. [Ipumenenue. Conu
CepHOW  KHCIIOTBI, KauyeCTBEHHas peaxius Ha CyJab(haT-uoH.
HaxoxneHue cepbl U ee COeAMHEHMH B mpupoae. XUMHUYECKOe 3arpsi3HeHHe
OKpYXarollel Cpelbl COEIUHEHUSMU Cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHHS

2.3

OO6mass xapakTepucTuka 3JeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTpPOCHHS
aTOMOB, XapaKTepHbIE CTENICHN OKUCIIEHUS. A30T, paCpOCTpaHEHUE B IPUPOJIE,
¢uznyeckue U XuMuuyeckue cBoiicrea. KpyroBopot a3ora B ipuposae. AMMuax,
ero (pusnMyeckue U XMMUYECKUE CBOMCTBA, MOJIyueHHE U npumeHeHue. Conu
aMMOHUS, HUX (U3UYECKUEe W XUMHUYECKHUE CBOWCTBA, NpPHUMEHEHHE.
KauecTBeHHast peakuus Ha MOHBI aMMOHMSI. A30THasi KUCIJIOTA, €€ MOIy4EHHE,
¢u3nyeckue U XUMHUYECKHE CBOWCTBa (0OIIME KakK MpeJCTaBUTENs Kiacca
KUCJIOT U crnernuduyeckue). Mcmonp30BaHe HUTPATOB W COJIEH aMMOHUS B
KauecTBE MUHEPAJIbHBIX yI00peHuil. XUMUYEeCKoe 3arpsa3HeHHE OKpYKarolien
CpeZibl COeIMHEHUSIMH a30Ta (KHCIOTHBIE 105K, 3arPs3HEHUE BO3/yXa, TTOYBBI
1 BOJIOEMOB)

2.4

docdop, ajuIoTporHble Moaudukamuudocdopa, buznveckue u
xumuueckue cBoiictBa. Oxcun dochopa (V) u  docdhopnas xkucnora,
dbusznuecKkrue U XMMHUYECKHUe CBOMCTBA, momyueHue. Mcnonb3oBanue docdarton
B KaueCTBE MHUHEPATbHBIX YA0OpEeHU

2.5

OObmas xapakTtepuctuka s1aeMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOEHHUs
aTOMOB, XapaKTepHbIE CTENEHU OKHUCIEHHUSA. YTJIepoja, aJOTPOIHbIE
MOTUGUKAIINH, PACTIPOCTPAaHEHUE B TPUPOJE, (U3NYECKHE W XHUMHUYECCKHE
cBoiicTBa. AncopOuus. KpyroBopot yriepoaa B npupoje. OKCHUIsl yriepoaa,
uxX (u3nuUecKue M XUMHUUYECKHE CBOWCTBA, JIEHCTBHE Ha KHUBBIE OPTaHU3MBI,
MOJTy9YeHHE U IPUMEHEHHEe. JKOJIOTUIECKHE MTPOOIEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV); rumore3a r00aqbHOTO MOTEIJICHUS KIIMMATa; MapHUKOBBIMA
3¢ dexT. YroapHas KHCIO0Ta U €€ COJIU, UX (pru3nyeckre 1 XUMUYECKHe CBOMCTBA,
nojydeHue W mnpuMeHeHue. KauyecTBeHHass peakuuss Ha KapOOHAT-MOHHBI.
Hcnonp3oBanne kapOOHaToB B OBITY, MEIULUHE, MPOMBIIIEHHOCTH H
CEIBCKOM XO351CTBE
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2.6

[TepBoHaYaNbHBIC MOHSATUS 00 OPraHUYECKUX BEIIECTBAX KaK OCOCAMHEHUSIX
yriaepojna (MeTaH, 3TaH, 3TWJIEH, alETUJIEH, ATaHOJ, IJIMIEPUH, YKCYCHas
kuciora). MIX coctaB m xummueckoe crpoeHue. [loHsTHe O OHMONIOTHYECKH
BaKHBIX BEIIECTBAX: JKHUPaX, OeJKax, yrieBoJax — U UX POJIM B KU3HH YEJIOBEKA.
MarepuajibHOE€ €IMHCTBO OPTAHUYECKUX U HEOPTaHUYECKUX COCTUHECHUI

2.7

Kpemnunii, ero  (u3NYEeCKHe M XUMHYECKHE CBOMCTBA, [IOJIy4YE€HHUE U
npuMmenenne. CoeMHEHUs KpeMHus B mpupoje. OOmme mpeacTaBieHus 00
okcune kpemuus (IV) u kpemuueBoit kucinote. CHIMKATBI, UX UCITOIH30BaHUE B
ObITy,  MEIWIUHE, MPOMBIIUICHHOCTH.  BakHeillme  CTpoUTeNbHbIE
MaTepuaibl: KepaMmHKa,  CTEKJIO, LIEMEHT, 0eToH,
xene300eToH. [IpoGimembl  0€30MacHOTO  MCMOJNB30BAHUS  CTPOUTEIBHBIX
MaTepuajoB B IOBCEAHEBHON KU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: M3Y4YeHHE OOpa3llOB HEOPTaHUYECKUX BELIECTB,
CBOMCTB COJISTHOM KHCJIOTHI; MIPOBEACHUE KAYECTBEHHBIX
peakuuii Ha XJOPUI-UOHBI U HAOJIIOCHUE TPU3HAKOB UX MPOTEKAHUS; OTIBITHI,
oTpaxkarmomue (U3NYECKHEe W XHUMHYECKHE CBOMCTBA TaJOrCHOB W UX
coeuHEHUH (BO3MOXKHO HCIIOJIb30BAHUE BUCOMATEPHUAIIOB); 03HAKOMIICHUE C
oOpa3iamMu XJ0puA0B (TaJOTeHUI0B); O3HAKOMIIEHHE C 00pa3liaMu Cephl U ee
COCIMHEHUSIMU (BO3MOXHO HCIIOJIB30BaHUE BUAEOMATEpUAIOB); HAOIIOEHUE
nporecca 0o0yrJIMBaHUsl caxapa Mo JEUCTBUEM KOHLICHTPUPOBAHHOM
CEpPHON KHCIIOTHI; HM3YYCHHE XHMHUYECKUX CBOMCTB pa30aBIEHHOW CepHOM
KHCIIOTHI, IPOBE/IEHNE KaYeCTBEHHOMN PeaKINK Ha Cynb(}aT-uoH U HabI0IeHuE
NpU3HAKa ee MPOTEKaHUs; O3HAKOMIICHHE ¢ (PU3NYECKUMHU CBOWCTBAMH a30Ta,
docthopa m Ux coequHEHUH (BO3ZMOXKHO HCIIOJIB30BAaHHE BHUCOMATEPHAIIOB),
oOpa3uamu a30THBIX M (ochOpHBIX yHOOpeHHit; MoyydeHue, codupaHue,
pacno3HaBaHUE M HM3YYEHHE CBOICTB aMMHaKa; IMPOBEICHHE KaueCTBEHHBIX
peakiuii Ha UOH aMMOHUS U pocPaT-nOH W H3yUYEHUE  MPU3HAKOB  HUX
IIPOTEKAHUs, B3aUMOJACUCTBUE KOHLUEHTPUPOBAHHOW  A30THOM  KHCIOTHI
c MEJIbI0 (BO3MOKHO HCIOJIb30BaHUE BMJIEOMATEPUAIIOB); U3yUEHUE
MoJelel  KpHUCTaUIMYECKUX peHIeTOK anmasza, rpaduta, QymiepeHa;
03HAKOMJIEHHE C ITPOLIECCOM a7COPOIIH PaCTBOPEHHBIX BEILIECTB
AKTHBUPOBAHHBIM YIJIEM W yCTPOMCTBOM INPOTUBOra3a; IOJIy4eHHE,
coOupaHue, pacro3HaBaHME€ M H3y4YEHHE CBOWCTB YIJIEKHCIIOTO Ta3a;
MPOBEJCHNE KAuyeCTBEHHBIX peaklUuid Ha KapOoHAT- U CUJIMKAT-HOHBI U
M3y4eHUE TMPU3HAKOB UX NPOTEKaHWs; O3HAKOMIIEHHE C MPOAyKIUen
CUJIMKATHOW MPOMBIIUIEHHOCTH; PEIICHUE YKCIIEPUMEHTAIIBHBIX 3a7a4 M0 TEME
«BaxHeumme HeMeTaJUTbl U UX COEMHEHHUS

MeTamisl U ux COCIMHCHUA

3.1

OO61mas xapakTepucTUKa XUMHYECKHUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUH UX
nojnoxxkenuss B Ilepuogmyeckoid cucreMe XHUMHYECKHX dieMeHToB J[.U.
Menneneera u CTPOECHUSA aTOMOB. Crpoenue METaJIJIOB.
Meramnuueckass CBA3b M METAUIMYECKas KpPUCTAUIMYECKAs PEIIeTKaA.
DIEKTPOXUMUYECKUN P HAIPSHKEHUM METAJIJIOB

3.2

duznyeckre U XMMHYECKHE CBOWCTBA MeTaioB. OO0mMe crmocoObl oMydeHus
MeTaisoB. [ToHsATHE O KOPPO3HH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI KX OT
koppo3uu. CruiaBbl (CTamb, YyTryH, JIOPATIOMAHNNA, OpOH3a) U UX IPUMEHEHUE
B OBITY ¥ IPOMBITINICHHOCTH

3.3

[Ilenounsle MeTayuibl: MojoxkeHue B Ileproanueckoil cucreMe XMMHUYECKUX
aneMmeHToB /.M. Menzeneesa; CTpoeHHE UX aTOMOB; HaXOXKICHHUE B IIPUPOJE.
dusnyeckre 1 XMMHUUECKHUE CBOMCTBA (Ha mpuMepe HaTpust U Kaius). OKcusl
U THJIPOKCHIbI HATpUs U Kaius. [IpuMeHeHHe MIEeNOYHBIX METAaJUIOB M HX
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COEeIMHEHUI

3.4

[IlenoyHO3eMENBHBIE METAIIIBI MarHum u KaJbIUi:
nonoxenue B Ilepuomnueckoi cucreme xumuudeckux asnemeHtos J[.H.
MenneneeBa; CTpoeHHE MX aTOMOB; HAXOXKIeHUE B npupone. Pusznueckue u
XUMHYECKHE CBOMCTBA MArHUs U KanblMs. BakHelme coeqMHEeHUs KanbLus
(oxcua, TUAPOKCHUL, CONHN). KEeCTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHeHHS

3.5

AJIOMUHUMN: TIOJIOXKEHUE B [Tepuonnueckon CUCTEME
xummuueckux snemeHToB J[.M. MeHnzeneeBa; cTpoeHre aToMa; HaXOKJIEHUE B
npuposae. Puznyueckue U XUMUYECKHE CBOMCTBA aliOMUHHUSA. AMGpOTepHBIE
CBOICTBa OKCH/A U THAPOKCUIA aTIOMUHUS

3.6

Kene3o: nonoxenue B [lepuoanueckoi cucreme XuMH4eCKux 31eMeHToB J[. 1.
MenpeneeBa; CTpOoeHHE aroma; HaxoxjaeHue B mpupone. Ddusmueckue u
XUMHUYECKHE CBOMCTBA jkene3a. OKCUabl, THAPOKCUIBI U coiu skeneza (II) u
kenesa (I11), mx coctas, CBOMCTBA U TTOJIyYCHHE

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMIICHHE ¢ 00pa3liaMi METAJJIOB U CIUIABOB,
uX (pU3MYeCKHMMH CBONCTBAMH, HM3YYCHHE PE3yJbTATOB KOPPO3UU METAIIOB
(BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aUMOJICHCTBHS OKCHJIA KajbllMd W HATpUsi C BOJOW (BO3MOYKHO
UCIIOJIb30BaHUE BUJICOMATEPHAJIOB); HCCIICIOBAHUE CBOWMCTB JKECTKOW BOJIBI;
mporiecca TOpPEHHsl JKele3a B KUCIOpoae (BO3MOXKHO —HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); TPU3HAKOB IMPOTECKAHUS KaueCTBCHHBIX PEaKIUi Ha
HWOHBI (MarHus, Kanblys, allOMUHUS, [IMHKA, xene3a (II) u xxenesa (II), menn
(II); maGnroseHue W ONMMCAHHWE MPOIECCOB OKPAIIWBAHMS IUIAMEHU HOHAMU
HATpUS,  Kalus u KaJIbIUs (BOBMOXHO  HCITOJIb30BAaHHE
BUJICOMATEPHAJIOB); HCCIENOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHUIA
QIIOMUHUS U TUAPOKCHIA ITUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 I10 TeMe
«BakHeime MeTaibl B UX COCITUHCHUS

XuMus u OKpYyXKaromasa cpecaa

4.1

HoBbie MaTepuainbl 1 TexHONOruu. BeliecTBa u Matepuanbl B TOBCEIHEBHOM
JKA3HU YeoBeKa. XUMHUA U 310pOBbe. be3omacHoe ncnoyib30BaHUE BEUIECTB U
XUMHUYECKUX peakuuid B ObiTy. [lepBas moMoIp Mpu XMMHUYECKHUX OXKOTraxX U
OTpPaBJIEHUSX

4.2

OCHOBBI DKOJIOTHYECKOH IrPaMOTHOCTH. XMMHUYECKOE 3arpsi3HEHUE
okpyxatomierd cpeanl [TJIK. Posb xuMuM B pellieHUN 3KOJIOTHYECKUX MPOOIEM.
[TpuposHble MCTOYHMKH YIJIEBOJAOPOAOB (yroyib, MPHUPOAHBIN ra3, He(Th),
HPOAYKTHI MX NEepepabOTKH, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

4.3

XUMHUUECKUH SKCIIEPUMEHT: U3ydeHHe 00pa31i0B MaTepHalloB (CTEKIIO, CIIJIaBbl
METaJIJIOB, MOJINMEPHBIE MaTEPUAIIbI)
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NEPEYEHDb (KOIUD®UKATOP) IPOBEPSIEMBIX TPEGOBAHUI

K PE3YJIBTATAM OCBOEHHUA OCHOBHOH OBPA3OBATEJIbHON
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA U 2JIEMEHTOB
COJAEPXKXAHUA 11O XUMUHU

IIpoBepsiemble Ha OI'D mo xuMuuM TpeOOBaHUSI K PpPe3yJabTATAM OCBOCHHSI OCHOBHOM

06pa30BaTeJ’[bHOI7I nporpaMmmMmbl OCHOBHOI'O 0611161"0 06pa30BaHI/IH

Kon
IPOBEPSEMOTO
TpeOoBaHUS

[TpoBepsiemble TpeOOBaHUS K TPEAMETHBIM pe3yjibTaTaM 0a30BOr0 YpPOBHS
OCBOGHHUS OCHOBHOHM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 II03HABAaE€MOCTH SIBIICHHI npupoabl, MIOHMMAaHUC OOBEKTUBHOM 3HAYMMOCTHU
OCHOB XHMHYCCKOU HAayKHW KakK obOnactu COBpPCMCHHOI'O €CTCCTBO3HAHUA,
KOMIIOHCHTA 0611_[6171 KYJbTYPbI U HpaKTquCKOﬁ JCATCIIbHOCTH YCJIOBCKA B
YCJI0BUAX COBPEMEHHOI'O O6IJ_[CCTBa; IIOHUMAaHHUEC MCCTa XUMHUH CPpCAU APYTHUX
CCTCCTBCHHBIX HAYK

1.2

O Hay4HbIX METOJaxX II03HAHHA, B TOM YHUCIC OKCICPHUMCHTAJIBHBIX U
TCOPCTUUCCKUX MECTOHAaX HCCICHOBAaHHA BCIICCTB U HU3YUCHUSA XHUMUYCCKHUX
peaKI.[PIfI; YMCHUC HCII0JBb30BaTh MOJACIIN AJISA 00BACHEHUS CTPOCHHA
aTOMOB 1 MOJICKYIJI

1.3

0 cdepax mnpodPecCHOHATLHON NEATENbHOCTH, CBA3AHHBIX C XHUMHEH U
COBPCMCHHBIMH TCXHOJIOTUAMHU, OCHOBAHHBIMH Ha JOCTHUIKCHHUAX XUMHYECKOU
HAYKH, 4TO TMO3BOJIUT O0YYArOIIUMCS pacCMaTpUBaTh XUMHIO Kak chepy cBoek
Oyayuieil mpodecCHOHaIbHOM NEeATETbHOCTH U CAENaTh OCO3HAHHBIN BHIOOD
XUMHUH KaK TpOoQUIBHOTO TpeAMETa IMPHU IMEepexojie Ha YPOBEHb CPETHETO
o01ero oopa3oBaHus

Bnanenue cucreMoi XHMMHYECKHX 3HAHUM U YMCHHUEC TPUMCHATH CHCTCMY
XUMHNYCCKHX 3HaHPII>i, KOTOpast BKIIKOYACT:

2.1

BaXHEHIINE XUMHUYECKHE TOHATHSA: XUMUYECKUI DJIEMEHT, aTOM, MOJIEKYJa,
BEIIIECTBO, IPOCTOE U CI0KHOE BELIECTBO, OJHOPOAHAS U HEOJHOPOIHAS CMECH,
OTHOCHUTEJIbHbIE aTOMHAs U MOJIEKYJSpHas MaccChl, KOJMYECTBO BELIECTBA,
MOJIb, MOJISIPHAsl Macca, MOJIIPHBIA 00bEM, OKCHJ, KUCIOTa, OCHOBAHUE, COJIb
(cpenHsis), XUMHUYECKasl peaklius, peakllui COeIMHeHNs, PEaKLUU pa3IokKeHus,
pEeaKkIMK 3aMELICHUs, peakuuu OoOMeHa, TEeIIoBOH 3(deKT peaknuu, 3K30-U
SHI0TEPMUYECKUE PEaKLIUU, PACTBOP, MAcCOBAasl 10JI1 XUMUYECKOTO FJIEMEHTA B
COCIMHEHUHU,MAaccoBasl [JOJs1 W IIPOLIEHTHAs KOHLEHTpalus BeELECTBA B
pacTBope, SApO aToma, SJIEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOUTalb, paanyc
aToMa, BaJICHTHOCTb, CTENIEHb OKHCIICHUS, XUMUYECKasi  CBSI3b,
AIIEKTPOOTPHULIATEILHOCTh, TMOJIApPHAs W HENOJspHAas KOBAJIEHTHAs CBA3b,
MOHHAsI CBSI3b, METAJUIMYECKasl CBs3b, KpHUCTa/NIMYecKas pelieTka (aToMmHas,
MOHHAs!, METaJUTMYEeCKasi, MOJICKYJISIpHas ), MOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U
HERJIEKTPOJIUT, JJIEKTPOIUTHUECKAS AMCCOLUALNS, PEAKLIUN MOHHOI'O
00MeHa, OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE peaxuumu, OKHCIIUTEIb
U BOCCTAaHOBHTEJb, OKHCICHHE M BOCCTAHOBJICHHE, JJEKTPOJIU3, XUMHUECKOE
paBHOBecHe, oOpaTUMble M HEOOpaTHMbIE pEaKIH, CKOPOCTb XUMHUYECKON
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peaxuuu, katanuzarop, IIIK, koppo3ust MeTanios, crijaBsl

2.2

3aMeIleHUs, peakuud OoOMeHa, TeIuloBOH JPQEeKT peakuuu, 3K30-H
HHJIOTEPMHUUYECKHIE PEAKILIUH, PACTBOP, MACCOBAs JOJISI XUMUUYECKOTO 3JIEMEHTA B
COCIMHEHNH, MaccoBas JOJS W TPOIECHTHAas KOHICHTPAILMs BEIIECTBAa B
pacTBOpe, AAPO aTOMa, SJIEKTPOHHBIA CJIOH aToMa, aTOMHasi OpOUTAlIb, PaANyC
aToMa, BaJICHTHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas  CBS3b,
AIIEKTPOOTPHUIIATEIIBHOCTh, TOJSIPHAs M HEMOJSpHAs KOBAJICHTHAs CBA3b,
MOHHAs CBSA3b, METAUIMYECKAs CBA3b, KPHCTAJUIMYECKasl pelieTka (aToMHasi,
MOHHAs, METAJUINYECKasi, MOJIEKYJISIpHAs ), HOH, KATHOH, aHUOH, 3JIEKTPOJIUT U
HEDJICKTPOJIUT, HIEKTPOIUTUIECKAsT JAUCCOLUALINS, PEAKIINU HMOHHOTO
o0MeHa, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peaxium, OKHCIIUTENb
U BOCCTaHOBHTEINb, OKHCICHUE U BOCCTAHOBJICHHE, JJIEKTPOJIU3, XUMUUECKOE
paBHOBecHe, OOpaTHMble U HEOOpaTHMbIE PEaKLUH, CKOPOCTh XMMHUYECKOU
peakuuu, katanusarop, [1/IK, koppo3us meTauios, CIuiaBbl

2.3

Teopuu xumuu: ATOMHO-MOJIEKYJISIPHAS Teopus, TeOpuUs
ANEKTPOJIUTUYECKON AUCCOLUALINHI

Bnangenue ocHoBamMu XUMHYCCKOHN I'paMOTHOCTH, BKJIIOUAIOIIECH

3.1

yYMEHHUE MPaBUJIBHO UCII0JIb30BaTh U3yUYEHHbIE BELIECTBA U MaTepHalbl (B TOM
quciie MUHEpaIbHbIE YIOOPEHUs, METaUIbl U CILIaBbl, IPOJYKTHI IEpepadOTKU
IPUPOJHBIX UCTOYHUKOB YIJIEBOAOPOJOB (yIJisi, MPUPOIJHOIrO ras3a, HeTH) B
OBITY, CEJILCKOM XO3SIIICTBE, HA IPOU3BOJCTBE U NOHUMAHUE 3HAUYEHUS JKUPOB,
OenKoB, YIJIEBOJOB MJIsi OpraHW3Ma YeJIOBEKa; YMEHHE IPOrHO3UPOBAThH
BIIMSHHUE BCILIECTB M XHMHMUYECKMX IIPOLECCOB HA OPraHU3M 4YEIOBEKa U

OKpPY’KaroIlyI0 IPUPOJHYIO CPEY

3.2

YMEHHME HMHTEIpUPOBATh XMMHUYECKUE 3HAHUS CO 3HAHUSAMU JPYIUX Y4eOHBIX
IIPEAMETOB

3.3

HaJIMYUE OMbITa PAa0OTHI C Pa3IMYHBIMU UCTOYHUKAMH HH(OPMALIUH 110 XUMUHU
(HayyHasT W HAy4YHO-TIONYJSIpHAs JIUTEparypa, CJIOBapu, CIPaBOYHUKH,
HMHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OLCHUBATDH I/IH(bOpMaIII/IIO 0 BCIICCTBAX, UX MMPEBPALICHUAX
u IMPAKTUICCKOM MNPUMCHCHUN U YMCHHUE HCIIOJIB30BATH €€
AJI1 pCHICHU A y‘{e6HO'HO3HaBaTCHLHLIX 3aga4

BrnaneHne ocHOBaMHU MOHSITHMHOTO anmapaTa 1 CHMBOJIMYECKOTO S3bIKa XUMHUH
JUTS cOCTaBJIeHUs (POPMYJT HEOPraHMYECKHUX BEIIECTB, YPAaBHEHUN XUMHUYECKHX
peaxkumii; OCHOBaMH xumuueckod  HomeHkiatrypel  (IUPAC u
TPUBHAIBHOIN)

YMeHne 00BACHATH CBSI3b MOJOKEHUs deMenTa B [lepuoaudeckoii cucreme ¢
YHCIOBBIMUA XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XHUMHUYECKHX DJIEMEHTOB
(cocraB u 3apsif sqpa, o0IIee YUCIIO AIEKTPOHOB), pacipeiesIieHUeM dIEKTPOHOB
10 SQHEPIrETUUYCCKUM YPOBHAM aTOMOB IIEPBLIX TPEX NCPUOJ0B, KAJIHA U KAJIbLIUA

IIpeacraBienrue O MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB XHUMHUYECKHUX
AIIEMEHTOB (PaJUyC aToOMa, 3JIEKTPOOTPULATEIBHOCTD), MPOCTHIX U CIOMKHBIX
BELIECTB OT IOJIOKEHHUsl 3yieMeHToB B llepuoanueckoil cucreme (B Maibx
nepuojax U riIaBHBIX MOATPYIINAX) U AJIEKTPOHHOIO CTPOSHHS aToMa

YMenue kinaccupuuupoBarh:

7.1

XHUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC pCaKINU

YMeHue onpeaensrs:

8.1

BAJICHTHOCTD U CTCIICHb OKUCJICHUA XUMHUUYCCKUX DJICMCHTOB, 3apA/] HOHA
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8.2 BHJI XUMUYECKOH CBSA3U U TUII KPUCTALINYECKON CTPYKTYPBI B COEUHEHUAX

8.3 XapakTep cpebl B BOJHBIX PACTBOpax BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTEh H BOCCTAHOBUTEIh
9 YMeHue xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOMCTRA!
9.1 MIPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOJOPO, rpaduT, anmas, KpeMHHUH, a30T,
dbocdop, cepa, XJI0p, HATPHUM, KATHIH, MaTHUN, KaJIbIIUNA, ATFOMAHHAM, KEJI€30)
9.2 CJIOXHBIX BEIIIECTB, B TOM YHCJIE HX BOJHBIX PACTBOPOB (BOJA, aMMHAK,

XJIOPOBOJIOPO/I, CEPOBOAOPOI, OKCUJIBI ¥ TUAPOKCH b MeTamioB | — IIA rpynm,
amomunwms, menu (I1), muaka, xxenesa (I1 u I11), okcuast yraepoaa (I1 u IV),
kpemuus (IV), azota u pocdopa (II1 u V), ceprr (IV u VI), cepuucras, cepHas,
a30THCTAas, a30THAsA, pochopHas, yrojbHasl, KPEMHHUEBasi KUCIIOTA U X COJIN)

9.3 IIPOrHO3UPOBATh u XapaKTepu30BaTh CBOIICTBa BEIIECTB B
3aBHCHMOCTH OT MIX COCTaBa M CTPOCHHUS, IPUMEHEHHUE BEIIECTB B 3aBHCUMOCTH
OT UX CBOIICTB, BO3MOYKHOCTh NPOTEKaHUSI XUMHUYECKHX
MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBUIX
10 MIPOrHO3UPOBATH U XapaKkTepu30BaTh CBOIiCcTBa BEIIECTB B
3aBHCHMOCTH OT MIX COCTaBa M CTPOCHUS, IPUMEHEHHUE BEIIECTB B 3aBHCUMOCTH
OT WUX CBOICTB, BO3MOYXHOCTh NPOTEKAHUS XUMHUYCCKHX
MIPEBPAICHUI B Pa3JIMYHBIX YCIOBHIX
10.1 peakIrii HOHHOTO OOMEeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
10.3 WUTIOCTPUPYIOIIMX XUMHUYECKHE CBOMCTBA HM3YYEHHBIX KJIaccoB (IpyIm)
HEOPTaHWYECKUX BEIICCTB
10.4 MOATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEXK1Y HUMHU
11 YMeHue BIYUCIATH (IPOBOIUTE PACUYETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJTE0 XMMHYECKOTO 2JIEMEHTA B COSIMHCHUN
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
11.4 M0 YPaBHEHMUSIM XUMHUYECKHX PEaKIUil M HaXOJUTh KOJIWYECTBO BEIIECTBA,
00BEM M Maccy peareHTOB WIH MPOIYKTOB PEaKIIuu
12 Bnanenue (3HaHUE OCHOB):
12.1 OCHOBHBIMH ~ METOJIaMU Hay4HOTO MTO3HAHUS (HabmoieHue,

U3MEpEeHUe, DSKCIEPUMEHT, MOJICIMPOBAaHUE) MPU H3YYEHHHM BEIIECTB H
XMUMUYECKUX SBICHHUH; yMeHHe C(hOpMYIMpOBaTh MPOOJIEeMy U TNPeIIoKHUTh
IIyTU €€ PELICHUS

12.2 0e30macHOil pabOThl ¢ XMUMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOW MOCYAOU U
1a00paTOPHBIM 000PYIOBaHHEM

12.3 npaBUiIaMyd O€30MaCHOTO OOpalieHUs C BEIIECTBAMH, HWCIOJIb3yEeMBIMH B
NIOBCETHEBHOM JKM3HU, TIPAaBUJIAMU MTOBEJCHUS B IIEJISIX COEPEKESHUS 3I0POBBS
U OKpYXalolleil MNpHpPOAHOH cpedpl; IOHMMaHWE Bpena (OMacHOCTH)
BO3JICHCTBUSI HAa KHMBBIE OPTraHU3MbBI ONPEACICHHBIX BEIIECTB, CIIOCOOOB
YMCHBIICHUA U MPEAOTBpAICHUA UX BPEAHOT'O BO3)I€I>'ICTBH5I

13 Hanmuume mnpakTHYecKWX HABBIKOB IUTAHUPOBAHUS W OCYIISCTBICHHS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:

13.1 U3Y4YeHHE W omucaHue (U3NYECKUX CBOWMCTB BEUIECTB; O3HAKOMIICHUE C
(bU3UYECKUMU U XUMHYECKUMH SIBJICHUSIMH;,  OTBITHI, WTFOCTPUPYIOIIHE
MIPU3HAKY POTEKAHUS XUMUYCCKUX PEaKITUi

13.2 H3y4deHUe CIIOCOOO0B Pa3IeICHHs CMeCei

13.3 MOJTy4YeHUE KHCIOpOJa M HW3YYEHHE €ro CBOWCTB; MOJyuY€HHE BOAOpOJA U
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HU3YUCHHUC CTO CBOfICTB; MOJIYYCHHC YITICKHUCJIOTO Ira3a U U3y4YCHHUC €ro CBOI>'ICTB;
MOJIY4YCHHUC aMMHAKa U U3YUCHHUC CTO CBOICTB

13.4 IIPUTOTOBJICHUE PACTBOPOB C OIPEAEICHHON MacCOBOM J0JEH PaCTBOPEHHOIO
BelIeCcTBa

13.5 MPUMEHEHHUE WHIUKATOPOB (JIaKMyca, MeTuopamka u (enondranenHa)
JUISL OTIPENICJICHUS XapaKTepa Cpeibl B pACTBOPAX KUCIIOT U IIEI0Yei

13.6 UCCJICIOBAHUE W OIMCAaHUE CBOMCTB HEOPraHMYECKHX BEUIECTB Pa3IMYHBIX
KJIACCOB; H3YyUYEHHUE B3aUMOJEHCTBUSI KHUCIOT C METaUIaMU, OKCHUJIaMU
METaIOB, PacTBOPHUMBIMH n HEPaCTBOPUMBIMH  OCHOBAHHSIMHU,
COJISIMH; TIOJIYYCHHE HEPAaCTBOPUMBIX OCHOBAaHHWM; BBITECHECHHE OJIHOTO
MeTaia JIPYruM U3  pacTtBopa COoJu; HCCIICIOBAHNUE
aM(pOTEPHBIX CBOWCTB TUAPOKCUIOB ATFOMUHUS U IIMHKA

13.7 pEeIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 1Mo TemaMm: «OCHOBHBIE KJIACChI
HEOPTraHUYECKHUX COCTMHECHUIN; « DIEKTPOTUTHUECKAS JIIACCOLIAAIUS;
«Baxkneine HeMeTalllIbl ¥ UX COCAMHCHUS»;, «BakHelne MeTaiuibl M KX
COEUHEHU

13.8 XUMHUYECKHE JKCICPUMECHTBI, WUTIOCTPUPYIOIINE  MPU3HAKH
IPOTEKAHUS PEaKIMi HOHHOrO OOMEHA; KA4YeCTBEHHBIC pCaKIMUd Ha
NPUCYTCTBYIONIME B BOJTHBIX PAacTBOpaX HOHBI: XJIOPHI-, OPOMHI-, HOIMI-,
cynbdar-, docar-,  kapOoHaT-, CHJTUKAT-aHUOHBI, THJIPOKCHUI-
MOHBI, KATUOHBI AMMOHHS, MarHusl, KaJbIus, AIIOMUHUS, JKee3a (2+) u xkese3a
(3+), memu (2+), nuHKa

14 Ymenue:

14.1 NPECTaBIIATh PE3yJIbTaThl IKCIIEPUMEHTA B (hopMe BBIBOJIOB, JTOKA3aTEIbCTB,
rpaKOB U TaOJIUI] ¥ BBISBIISITH IMITHPUICCKIE 3aKOHOMEPHOCTH

14.2 YCTaHABJIMBAaTh CBA3M MEXAY pPEaJbHO HAOIIOAAEMbIMH XUMHUYECKUMU
ABJICHUSIMU UM TIPOLECCAMM, MPOUCXOJSAIIMMH B MaKpo- M MHKPOMHDE,
OOBSICHATh IPUYMHBI MHOTOOOpa3usl BEILIECTB

Hepeqeﬂb JIEMEHTOB COJAECPKAHUSA, IIPOBEPACMBIX HA OCHOBHOM IoCyIapCTBEHHOM 3K3aMEHE
10 XMMHMH

Kon [TpoBepsieMblii AIEMEHT COAEepPKAHUS
1 [TepBoHavanbHbIE XUMUYECKHE TIOHSATHUS

11 UucTsle BemecTa u cMecu. CriocoObl pa3ziesieHus: cMecei

1.2 ATOMBI M MOJIGKYJIBl. XHMHUYECKHE dJeMeHThl. CHUMBOJIBI XHUMHYECKHX
sneMeHTOB. [IpocThie U C0KHbBIE BELIECTBA.

1.3 Xumuyeckasi ¢opMmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB.
CrernieHb OKHCIICHUS

1.4 3aKk0oH IIOCTOSHCTBA cocTaBa BemlecTB. OTHoOcUTENLHAsT aToMHas Macca.

OTtHOcHUTENbHAA MOJIEKYJIIpHAs Macca. MaccoBast 107151 XUMHAYECKOTO 3JIEMEHTA
B COCIUHECHUU
15 3aKOH IIOCTOSHCTBA cocTaBa BemiecTB. OTHOcHTeIbHAass aToOMHas Macca.
OtHocuTenbHas MOJEKYIsIpHas Macca. MaccoBas J0J11 XUMUYECKOTO 3JIEMEHTa
B COeINHEHNH

1.6 Pusnueckre U XUMUYECKUE ABJICHUS. XUMUYECKas PEaKkLUsl U €€ IPU3HAKHU.
3aKOH COXpaHEHMsI MACChI BEILIECTB. XUMHUECKHE YPaBHEHHUS
2 [Tepnonnueckuit 3akoH n Ilepuoguyeckas cucrtemMa XUMHUYECKHX 3JIEMEHTOB
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J.U. MenneneeBa. CTpoeHue aToMOB

2.1

[Tepuoanueckuii 3axkoH u Ilepuoguueckas cUCTEMa XMMHUUYECKUX 3JIEMEHTOB
J .. MenpneneeBa. CTpoeHUE aTOMOB

2.2

Ctpoenue aromoB. CoctaB aToMHBIX sfep. M3oTonsl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YeK aTroMoB TMepBbIX 20 XUMHYECKHX 3JIEMEHTOB
ITepnonnueckoii cucrems! .M. Menneneena

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX JIEMEHTOB IIEPBBIX TPEX
NIEPUOJOB,  KaJMsl, KAJIbLIHS (paguyca aTOMOB,
3JIEKTPOOTPHULIATEIBHOCTH, METAIUTMYECKUX U HEMETAJUIMYECKUX CBONCTB) U MX
COCMHEHUH B  COOTBETCTBUU C IIOJIOKEHUEM D3JIEMEHTOB B
[Teproanueckoii cucTeMe U CTPOEHUEM UX aTOMOB

Crtpoenue BelecTna

3.1

Xumuueckass cBsi3b. KoBajeHTHast (MmoJjsipHass ¥ HEMOJSpHasi) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh  XMUMHYECKUX 3JeMEHTOB. VoHHas CBSI3b.
Meramnueckas CBs3b

3.2

Tumnel KpUCTAUIMUECKUX pEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCUMOCTbH CBOWCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEHICTKU M BUJA
XUMHUYECKOH CBSI3U

Baxneiiniue NpeACTAaBUTCIIM HCOPraHUYCCKUX BCIICCTB. Hemetamnel u ux
coeIMHEeHUs. MeTaniabl M UX COeJUHEHUS

4.1

Knaccudukanuss m HOMEHKIAaTypa HEOPraHMYECKHX COCAMHEHUI: OKCHIOB
(comeoOpasyromye: OCHOBHBIC,  KUCJIOTHBIE, aM(pOTEpHEIC) u
HecosieoOpasyrolye; OCHOBAaHMM (I1eJ0YM M HEepacTBOPUMBIE OCHOBAHMS);
KUCJIOT (KUCIIOPOICoIeprKallue U OecKUCIOpO/HbIE, OJHOOCHOBHBIC U
MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

@u3nMYeCcKue W XUMHUYECKHME CBOMCTBA MPOCTBIX BEIIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOpa, KHCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

dusnyeckue U XUMHUYECKUE CBOMCTBA IPOCTHIX BELIECTB-METAIUIOB: JIUTHS,
HaTpUsl, KaJlsl, MarHus u KaJIbLIMs, AJIFOMUHUS,
xKeleza. DIEKTPOXUMUYECKUM sl HallpsHKEHUH METalJIoB

4.4

dusnueckue u XUMHUYECKUE CBOMCTBA BOJIOPOJIHBIX COEAUHEHHI
HEMETAJJIOB: XJIOPOBOAOPOa, CEPOBOAOPOAA, aMMHAKA

4.5

duznyecknue U XMMHUYECKHUE CBOMCTBA OKCUIOB HeMeTaioB: cepsl (IV, VI),
azota (II, 1V, V), dochopa (III, V), yrmepoma (II, 1V), xpemuus (IV).
ITonmy4yeHnne OKCH0B HEMETAIIIOB

4.6

XumMuueckue cBoiicTBa okcuaoB: MetamuioB A — IIIA rpynn, nunka, meau (11)
u xenesa (11, II). Tlomyduenne okcumIoB METAIIIOB

4.7

XHUMHUYECKUE CBOMCTBA OCHOBaHUH U aM(OTEPHBIX
THJIPOKCUOB (Ha MpUMepe TUAPOKCHIOB aIFOMUHMS, Kejle3a, IIUHKA).
[Tonyuenue ocHOBaHUI 1 aM(OTEPHBIX THIPOKCH]IOB

4.8

O6mue XUMHYECKHE CBOWCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
CEpOBOJIOPOJHON, CEPHHUCTOM, CepHOM, a30THOH, (GocopHON, KpEeMHHUEBOM,
yroapHOU. OcoOble XUMHUYECKHE CBOMCTBAa KOHIEHTPHUPOBAHHOM CEpHOU H
a3oTHOM kucinoT. [lonyyeHnue kucior

4.9

OO0mre XUMHYECKUE CBOMCTBA cpenHux cosel. [lomydenue coneit

4.10

[Tonydyenue, cobupaHue, paclo3HaBaHHWE BOJOPOJA, KHCIOPOJaa, aMMHaKa,
YIJIEKKCIIOrO Ta3a B 1aboparopuu

411

HOJIy‘-ICHI/IC aMMHaKa, CCpHOf/'I 1 a30THOHM KHCJIOT B MPOMBIIIJIICHHOCTH. O6H.II/IC
CIIOCOOBI MOJIYUYCHUA MCTAJJIOB
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I'eneTnueckas CBSI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COE€IUHEHUI
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XUMUYECKUE PEAKIIUU

5.1

Knaccugukarus XuMHUUECKUX Peaklrii 10 pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYAaCTBYIOIIMX B PEAKIIMU BEILIECTB, MO TEIIOBOMY 3¢ (deKTy, 1o
WU3MEHEHHUIO CTENICHEN OKHUCIICHUSI XUMUYECKUX JJIEMEHTOB

5.2

TennoBoii 3¢ HEeKT XMMUIECKON Peakuy, TePMOXUMHIECKUE YPaBHEHHU . DK30-
U SHAOTEPMUYECKHUE peaknu. TepMOXUMUYECKUE YPABHEHHS

5.3

OKI/ICHI/ITCHBHO-BOCCTaHOBI/ITeHBHHepeaKL[I/II/I. OxucIuTeIn u
BOCCTAaHOBUTCIIN. Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHUAI.
BHCKTpOHHHﬁ 0ajlaHC OKHMCIIUTEIHFHO-BOCCTAHOBUTEIbHOM pCaKiuu

5.4

Teopus IIEKTPOJINTUYECKON TUCCOLMALINN. DNEKTPOIUTHI U
HeaeKTposnThl. CuinbHble U CTeneHp AUCColaluu

5.5

Peakunu moHHOrO 0OMEHa. YCIIOBUSI MPOTEKAHUS PEaKIUid MOHHOTO OOMeEHa,
MOJIHBIE U COKPALICHHBIC HOHHBIE YPAaBHEHUS PEAKIUI

XUMHUS U OKpYKarollas cpena

6.1

BCHICCTBa u MaTrcpuajlbl B HOBCGﬂHCBHOﬁ JKM3HH YejloBeka. besomacHoe
HCIIOJIBb30BaHHUEC BCIICCTB U XHMMHUYCCKUX peaKHI/Iﬁ B Ha60paTOpI/II/I n 6BITy.
HepBaﬂ MoMoIb IMPpHU XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYXKalolled cpeapl  (KUCIOTHBIE IO,
3arpsi3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €r0 MpPEeJOTBPAIICHHUS
[IpenenbHast momyctumas konuentpanus BemecTB (IIK). Ponp xumum B
pEIICHUH SKOJOTHYECKHX MpoOJieM. YCHICHHE IapHUKOBOTO J(QeKTa,
pa3pylIeHre 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, a3ora, pocdopa, yriepoaa, KpEMHHUS U X COSAUHEHHUH B
OBITY, MEIHIIMHE, MPOMBIIIICHHOCTH W CEILCKOM Xo3siiicTBe. [IpumeHeHme
METAJIJIOB M CIUIaBOB (CTajb, YyryH, IIOPATIOMUHHI, OpoH3a) B OBITY H
MPOMBIIIICHHOCTH X coenHeHuid. [[oHsATHE 0 KOPPO3UU METAIIIIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

6.4

[TpupoaHble MCTOYHUKH YTJIEBOAOPOAOB (yroyib, MPHUPOAHBIN ra3, HedTh),
MPOIYKTHI X MepepaboTku (OEH3UH), UX POJb B OBITY U MPOMBIIUIEHHOCTH

6.5

[TepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSIX
yriaepona (MeTaH, 3TaH, STWJIEH, alleTUJIEH, ATaHOJ, TJIMIIEPUH, YKCYCHas
kuciota). [loHsTre o OMOJIOTMYECKM BaKHBIX BEIECTBAX: JKHUpaxX, Oenkax,
YIJIEBOJAX — M UX POJIM B )KM3HU YEJIOBEKa

PacuerTsr:

7.1

o (I)OpMy.TIaM XUMHYECKHX COCTUHEHUI

7.2.

Macchl (MacCcoBOIl) IOJM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPAaBHCHUAM
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