PABOYAS ITPOTPAMMA 110 YYEBHOMY INPEIMETY «XUMUS»

Pabouas mporpaMmmMa no XMMuu Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHUs COCTaBIIEHA
B COOTBETCTBUU € TpeboBaHusAMU DenepaqbHOro rocyJapcTBEHHOro 00pa3oBaTeIbHOI0
CTaH/JapTa OCHOBHOT'O 00IIEr0 0Opa3oBaHUsl.

B cucreme ob6mero oOpa3oBanusi «XuMuUs» NpHU3HAHA 00A3aTENbHBIM Y4E€OHBIM
IPEeIMETOM, KOTOPBIM BXOIUT B COCTaB HpeaMeTHOH obnactu «EcTtecTBeHHO-HayuyHbIE
IPEIMETHI».

VY4eOHbIM MJIaHOM Ha €€ u3ydyeHue oTBeAeHO 136 ydyeOHbIX yacoB — MO 2 4 B
Hezeno B 8 1 9 kiraccax COOTBETCTBEHHO.

Conepxxanne y4eOHOT0 npeaMeTa «XUMH»
8 KJIACC

[lepBoHayaIbHBIE XUMUYECKUE MTOHSATHS

[IpenmeT xumun. Ponp Xxumun B )Ku3HU denioBeka. Tena u BemectBa. Guznueckue
CBOICTBa BelllecTB. ArperatHoe cocTostHue BeulecTB. [IoHsATHE O MeToJax MO3HAHUS B
XUMHH. XUMHUS B CUCTeMe HayK. Uucrele BemectBa W cMmecu. CrocoObl paszieneHust
CMecCeH.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTeie U cI0XKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BaneHTHOCTh aTOMOB XHMHUYECKUX DJIEMEHTOB. 3aKOH
IOCTOSIHCTBAa cocTaBa BewecTB. OTHocuTenbHas aromHas Macca. OTHocuTeabHas
MOJIEKYJIsIpHast Macca. MaccoBasi 107151 XMMUYECKOT'O 3JIEMEHTA B COEIMHEHUU.

@u3znuecKkue M XMMHUUYECKHUE SIBJICHHUSA. XUMHUUECKash peakuus U €€ MNpU3HAKHU.
3aKkOH COXpaHEHHs Macchl BelecTB. Xumuueckue ypaBHeHus. Kiaccuduxanus
XUMHUYECKUX peakuuil (COeTuHEHUs, pa3IoKeHHs, 3aMEIICHUsI, 0OMEHa).

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYIOW, C MpaBUIAMH
paboTel B naboparopuu U MpuéMamMu OOpalleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM;
U3y4YeHHE U ONHCaHHe (PU3UYECKHMX CBOMCTB OOpa3l0B HEOPraHMYECKUX BEILIECTB;
HaOmoeHne ¢u3nyeckux (IUIaBJ€HHE BOCKa, TasHHME JibJla, pacTUpaHHE caxapa B
CTYyIKE, KUIIEHUE U KOHJEHCALUs BOJIbI) U XUMHUUYECKUX (TOpPEHHE CBEYM, MPOKAIMBAHUE
MEJHOM IIPOBOJIOKH, B3aHMMOJICHCTBHE MeJla C KHCIOTOW) SBJICHWN, HAOIIOJICHHE |
ONMHMCAHME TMPU3HAKOB MPOTEKAHUS XMMHMUYECKHX peakuui (pasjiokeHue caxapa,
B3aUMOJICHICTBHUE CEPHOMN KUCIOTHI C XJIOpUIOM Oapusl, paznoxenue ruapokcuga meau(1l)
IIpU HarpeBaHuM, B3auMoJeUcTBUE Xkene3a ¢ pacTBopoM conu meau(ll)); uzyuenue
Croco0OB pazziesieHusi cMeceil (C MOMOIbI0 MarHurta, (UIbTPOBAaHUE, BbIApUBAHHE,
JTUCTUJUISIIUS, XpoMaTorpadusi), TpOBEJACHUE OUUCTKU MTOBAPEHHOM COJIM; HAOIIOACHUE U
ONMCAHME pEe3YyJbTAaTOB IMPOBEIACHUS OMNbITA, WUIIOCTPUPYIOIIErO 3aKOH COXpPaHEHUS
MAaccChl; CO3/JaHHE MOJIEEe MOJIEKYT (I1apOCTEPHKHEBDIX).

Baxuelinme npecTaBUTENIM HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucimopog — 3ieMeHT W mpocTtoe
BemiecTBO. HaxoxaeHue Kuciopoaa B mpupoje, (Gpu3nuecKkue ¥ XMMHUECKUE CBOWCTBA
(peaxiuu ropenusi). Oxcunpl. [Ipumenenue kuciaopoaa. CrocoObl MOTyYeHUs KUCTIOpOoaa
B JIa0OpaTopuu W TMPOMBINLIEHHOCTH. KpyroBopoT kuciopoma B mpupoae. O30H —
IJIOTPOITHASI MOU(PUKAIIHS KUCIOPO/IA.

TennoBoit 3¢pPexT XuMHIECKol peakiy, TePMOXUMUYECKHE ypaBHEHHS, IK30- H
HHAOTEPMHUECKHE peakluru. TOMINBO: Yyroib U MeTaH. 3arps3HeHUe BO3/1yXa, YCUIICHUE
napHUKOBOTO 3¢ (eKTa, pa3pyleHrHe 030HOBOTO CIIOA.

Bonopon — anemeHT u npocroe BemectBo. HaxoxxaeHue Bogopona B MpUPOE,
dusznueckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOocoObl mofyueHus. Kucinotel u



COJIH.

KonnuectBo BemectBa. Monbs. MossipHast macca. 3akoH ABoraapo.

Mossipablii 00bEM Ta30B. Pacy€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBorcTa BoAbl. Bona kak pactBopureins. PactBopsl. Haceiennsie u
HEHACHIICHHBIE PACTBOPHL. PaCTBOPIMOCTD BEIIECTB B Boxe. MaccoBasi OIS BEIIECTBA
B pacTBOpe. XMMHUYECKUE CcBOWCTBAa BoAbl. OcHOBaHusA. Poip pacTBOpOB B mpupoje U B
KU3HU denoBeka. KpyroBopot Bojbl B pupoje. 3arpsi3HeHHe NPUpPOAHBIX BoA. OxpaHa
Y OYHUCTKA IPUPOIHBIX BOI.

Knaccudukanus nHeopranuyeckux coequHeHuil. Oxcuabl. Kiaccudukanus
OKCHU/IOB: coJieoOpa3yromue (ocHOBHBIE, KHUCJIOTHBIE, amdoTepHBbIC) u
HeconeoOpasyroue. HomeHknarypa oOKcuaoB (MeXAyHapogHass W TpHUBHAJIbHAA).
duznyeckue 1 XUMUYECKHUE CBOMCTBA OKCUIOB. Iloydenue okcruaos.

OcnoBanus. Knaccudukaius ocHOBaHMI: METOYN U HEPACTBOPUMbBIE OCHOBAHHUSI.
Homenknarypa ocHoBaHMil (MexayHapogHas M TpuBUanbHas). Pusznyeckue U
XUMHUYECKHUE CBOMCTBA OCHOBAaHUU. [lonydueHrne OCHOBaHUM.

Kucnotel. Knaccudukamnus kucnor. HoMmeHkinatypa KuUCIOT (MeXAyHapoaHAs U
TpuBUalibHAs ). DU3nUecKre U XUMUYECKHE CBOMCTBA KUCTOT. Psi/T akTHUBHOCTH METAJIJIOB
H. H. bekeroga. [lomyueHue Kucior.

Comu. Homenkmatypa coseit (MeXayHapoiHas U TPUBHAIIbHAS).

du3nyecKue 1 XMuMHYECKHe CBOMCTBA cosel. [lomyduenue comnen.

['enernueckas CBSI3b MEXIY KIACCAMU HEOPTaHUYECKUX COEIUHECHUM.

XHWMHUYECKUN HKCIIEPUMEHT: KaYECTBEHHOE ONPEACIICHUE COACPKAHUS KUCIOpoaa
B BO3/yXe; MOJIy4eHHE, COOMpaHHE, pAaCllO3HABaHHE U HU3y4YEHHE CBOWCTB KHUCIOPOJA;
HaOJII0JIeHNE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOJIOM M YCJIOBHUS BO3HHUKHOBEHHS M
MpeKpalieHus ropenus (moxapa); O3HaKOMJIEHHE ¢ 00pa3llaMyd OKCUJIOB U OTIHMCAHUE UX
CBOICTB; TMOJIy4eHHE, COOMpaHWe, paclo3HaBaHUE U U3YYCHHE CBOWCTB BOJOpOJA
(ropenue); B3aumojeiicteue Bojopoaa ¢ okcujaoM meau(Il) (Bo3sMoxkHO HCTOJIB30BaHUE
BHUJICOMATEepUasoB); HaOMIOJEHHE O00pa3loB BEHIECTB KOJUYECTBOM |  MOJIB;
UCCJIEIOBAaHUE OCOOEHHOCTEW pPACTBOPEHHS BEIIECTB C PA3NIMYHON PACTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C OINPEIEIEHHON MacCOBOW J0JIEW PACTBOPEHHOTO BEILECTBA;
B3aMMO/JICHCTBUE BOJIbI C METAJUIAMU (HATpUEM M KaJbleM) (BO3MOKHO HCIOIb30BaHUE
BUJICOMATEpPUAJIOB); OINpEJECICHUE pPACTBOPOB KHUCIOT M WIEJIOYeH C TOMOIIbIO
WHINKATOPOB; MCCIEIOBaHNE 00pa3IloB HEOPTaHWYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB;
HAOIIIO/ICHNEe W3MEHEHUsT OKpPaCKH HWHIMKATOPOB B pPAcTBOpax KHCIOT W IIEI0YEH;
u3ydyeHue B3aumonencTsus okcuna Meau(ll) ¢ pactBopoM cepHON KHCIOTBHI, KUCIOT C
METAJUIaMH, pPEaKIUd HEUTpalIM3aluy; IIOJyYEHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHUE OJIHOTO METaJljIa IPYTUM U3 PAcTBOpA COJM; PEIICHUE HKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHeime kiacchl HEOPraHUYECKUX COCTMHEHUI.

[Tepuonuueckuit 3axkoH u Ileprnoanyeckas cucrema XuMH4EeCKUX dyiemMeHToB . U.
Menneneena. Crtpoenue aTOMOB. XuMuueckas CBSA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHbBIC PEAKIINHI

[TepBbie MONBITKK KJIacCU(PUKAIIUU XUMUYECKUX dJeMeHTOB. [loHATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U LIEIOUYHO3EMEIbHBIE METAJIJIbI, TAJOTE€HbI, UHEPTHHIE
rasbl). DJIIEMEHTHI, KOTOpble 00pa3yroT aM(pOoTepHbIE OKCHIBI U THIPOKCH/IBI.

[lepuonnueckunt 3axoH. [lepuoanyeckas cucremMa XUMHUYECKUX 3neMeHToB [[. .
MenneneeBa. Kopotkomepuoanas u jgiuuHHomepuogHas ¢opmbel [lepuoandeckoit
cucreMbl xuMuueckux uiemMeHToB /. . Menneneesa. Ilepuons! u rpynnel. @u3ndeckui




CMBICJI IIOPSAKOBOTO HOMEPA, HOMEPOB NIEPUO1A U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocraB aTromHbIxX snuep. M3oromsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000J104eK aroMoB NepBbIX 20 XuMuyeckux aneMeHToB llepmonnueckoit
cucreMbl /J[. M. MenneneeBa. XapaKTepUCTHKAa XHMHYECKOTO DJJEMEHTAa IO €ro
nonoxenuto B [lepuonuueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHHs pajuyca aroMOB XHMHYECKHX DJIEMEHTOB,
METANIMYECKUX M HEMETAJUIMYECKHX CBOMCTB IO TIpyINaM U MepuojaM. 3HAuyeHUe
[Tepuognueckoro 3akoHa u Ilepuoaudeckoil CHUCTEMBI XMMHYECKHX DJIEMEHTOB JUIS
pa3BuTHs HayKu U nipakTuku. /. 1. MenaeneeB — y4€HbIN U TpaXKJaHUH.

Xumnueckas cBsA3b. KoBaneHTHass (MOJSpHAsT W HENOJIsApHAsi)  CBA3b.
DNEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBS3b.

Crenenp okxucieHusa. OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE peakuuu. lIponeccs
OKHCJIEHHs U BOCCTAaHOBJIEHHs. OKHCINTENN U BOCCTAHOBUTEIIH.

XUMUYECKUN OKCIEPUMEHT: H3y4yeHue oOpaslloB BEIIECTB METAJUIOB H
HEMETAJJIOB; B3aUMOJEWCTBHE TMIPOKCHIA IIMHKA C PAacTBOpPaMH KHCIOT U IIEIOYEH;
IIPOBEJICHUE ONBITOB, WIIOCTPUPYIOLUIMX IPUMEPBl OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3noKeHHs, COCTUHECHUS ).

MexrpeamMeTHbIE CBA3U

Peanuzanuss MeXNpeAMETHBIX CBA3€H IIpU M3Y4EeHMM XMMHMM B & KJiacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MMOHITHH, TaK
U TIOHATHUM, SBIAIOIIMXCSA CUCTEMHBIMH Ui OTHEIBHBIX IPEIMETOB €CTECTBEHHO-
HAy4YHOTO IUKJIA.

OO11e ecTeCTBEHHO-HAYYHbIE OHATHS: HaYYHBIH (DakT, TUIIOTE3a, TEOPHs, 3aKOH,
aHanM3, CHHTE3, KiIaccuukanusi, NEPUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT,
MOJCIIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: mMaTepus, aToM, JJEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, HU30TOIIBI,
pPalMOaKTUBHOCTb, MOJIEKYJIa, JJIEKTPUYECKUHA 3apsjl, BELIECTBO, TeNo, O0BEM,
arperaTHO€ COCTOSTHUE BEIIEeCTBA, a3, (U3WYECKUE BEIMYMHBI, €IUHUIBI HW3MEpPEHUs,
KOCMOC, IUTaHEeTHI, 3BE31b1, COTHIIC.

buonorus: poTocuHTE3, ABIXaHUE, OHOChEpa.

I'eorpadusi: armocdepa, runpocdepa, MHHEpasbl, TOpPHbIE MOPOJbI, MOJIE3HbIE
HCKOIIa€MbI€, TOIUIMBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHuuecKkas peakuus

[lepnoanueckuii 3akoH. Ilepuonnueckas cucrema xumuuyeckux snemeHTos 1. H.
MenpeneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHMM CBONCTB XMMHMUYECKHX
AJIEMEHTOB IIEPBLIX TPEX MEPUOJOB, KaJINs, KAJIbLMA U UX COCIUHEHHUN B COOTBETCTBUU C
MIOJIOXKEHNEM 3JIEMEHTOB B [leproanueckoii cuctemMe U CTpPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XUMHUYECKOW CBsI3U. THUIBI KPUCTAUIMYECKUX
pEemETOK, 3aBUCMMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PELIETKA U BHJA
XUMHYECKOU CBSI3H.

Knaccudukanus u HoMeHKIaTypa HEOPraHMYEeCKHX BEIIeCTB (MEXKIyHapoJHas U
TpUBHAIbHAS). XUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHbIM KilaccaM
HEOPraHUYECKUX COCIUHEHMM, TEHETUYECKAas CBA3b HEOPTraHUYECKUX BELIECTB.

Krnaccudukanuss XuMUYeCcKUX peakluil Mo pa3IuyHbIM MpU3HaKaM (M0 YHCIy U
COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 W3MEHEHHUIO
CTETICHEH OKHUCIICHUS XUMHYECKHUX OJJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTajan3aTopa). JK30- U S3HIOTEPMUUYECKHUE PEAKLIUU, TEPMOXUMHUECKUE YPABHEHUSI.



[lonsatue o ckopoctd xumudeckod peaknuu. [lonstne 00 oOpaTMMbBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [loHATHE O TOMOTE€HHBIX U TIeTEePOreHHBIX
peakuusax. [loHarne o xummdyeckoM paBHOBecHHM. (DAaKTOpHI, BIMSIOMKAE HAa CKOPOCTh
XUMHYECKOU PEAKIUMH U TIOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu, AIEKTPOHHBIM OanaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHON peakuuu. COCTaBICHUE YPABHEHUW OKHUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUI C UCIIOIb30BAHUEM METO/1a AIEKTPOHHOr0 OajaHca.

Teopust 3IEKTPOIIUTHYECKON IUCCOLUMALNM. DIJIEKTPOJIUTHI U HEINEKTPOJIUTHI.
Kartvonbsl, aHuOHbl. MexaHuU3M JAUCCOLMAIMU BEIIECTB C pa3JIMYHBIMU BHAAMHU
xumudeckoi cBs3u. Crenenp aucconuanuu. CuiabHbIE U C1a0ble 3JIEKTPOIUTHI.

Peakiiuu moHHOTrO OOMEHa. YCNOBUS MPOTEKAaHUS PEAKIMH HOHHOTO OOMEHa,
MIOJIHBIE U COKpalI€HHbIE MOHHBIE YpaBHEHUS peakuuil. CBOICTBAa KUCIOT, OCHOBaHUHN U
cojieil B CBeTE NpPENCTaBICHUN 00 AIEKTpOJIUTHUECKOW auccorumanuu. KadecTBeHHbIE
peakuuu Ha MOHBL. [IoHsATHE O THIpOIN3E COJIEH.

XYWMHUYECKUN HKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTAIIMYECKUX
pemEéTOK HEOPraHUYECKUX BEIIECTB — METAJUIOB M HEMETAJJIoB (rpadura M aiMasa),
CIIOXHBIX BEUIECTB (XJIOpHAAa HATpHsl); HCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOW peaklMu OT BO3ACHCTBUS  pa3au4HbIX (HAKTOPOB; HUCCIEIOBAaHUE
AIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLMAIMN KHUCIIOT, IIeJI04Yeil U
coieii  (BO3MOXKHO  HCIIOJIb30BAaHME  BHUJACOMATEPHUANIOB); IPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIINX TMPU3HAKU MPOTEKAHUS peakiuii MOHHOTO oOmeHa (oOpazoBaHHE
ocaJika, BbIJENIEHUE raza, 00pa3oBaHHE BOJbI); OIMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ peakuuid  (TOpEeHHe, peakuu  pa3iioKeHHs,
COEJIMHEHUS); paclo3HABaHWE HEOPTaHWYECKUX BEIIECTB C IMOMOUIbIO Ka4€CTBEHHBIX
pEeakMil Ha MOHBI; PEHICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

Hewmeramsl 1 ux coequHeHus

OOmass  xapakrepucTuka TrajgoreHoB. (OCOOCHHOCTH CTPOEHHUS  aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u pU3nyecKkue CBOMCTBA MPOCTHIX BEILIECTB
— rajoreHoB. XHMMHUYECKHE CBOWCTBA Ha NpUMEpe Xjopa (B3aUMOAECHCTBHUE C
MeTaJlJlaMi, HEMETaIaMH, 1enoyamu). Xnopoogopoa. CossiHasg KUCI0Ta, XUMUYECKUE
CBONMCTBA, MOJy4YEHHE, IpUMEHEHUE. JIelcTBHE XJIOpa M XJIOPOBOAOPOJA HAa OPraHU3M
yesnoBeKka. BakHennme XJIopyuabl ¥ UX HaX0XKICHUE B IIPUPO/IE.

O6mas xapaktepuctuka o3yeMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHBIE CTCIICHNU OKUCIICHHUS.

CrpoeHue u (¢uznyeckue CBOMCTBA MPOCTHIX BEUIECTB — KHUCJIOPOJA U CEpHI.
AnnmotporHele MoaM(UKaNIMKM KHUCIOpPOJa M cepbl. XHMMHYECKHE CBOWCTBA CEpHI.
CepoBonopoa, crpoeHue, (puU3MYECKHe W XUMHUECKHe cBOMCTBa. OKCUABI cepbl Kak
NpPEICTAaBUTEIN KHUCIOTHBIX OKCUAOB. CepHas KHCIOTa, (PU3MUECKHME M XUMHUYECKHE
cBoiicTBa (0OlIMe Kak MpeICTaBUTENs Kiacca KUCIOT U cnenuduyeckue). XuMuyeckue
peaKIyy, JIekalue B OCHOBE MPOMBIIIIEHHOTO CIOc00a MOMYYEeHHS CEPHOM KHUCIOTHI.
[Tpumenenne. Conu CcepHOM KHUCIOTHI, KadeCTBEHHAs pEaKkIHs Ha Cylb(ar-noH.
Haxoxnenue ceppl M €€ COCIMHEHUMH B IPUPOAC. XHUMHYECKOE 3arpsA3HEHUE
OKpYXaroUeil cpelibl COEUHEHUSAMU CEPBI (KUCIOTHBIE JT0K]IU, 3arpsiI3HEHUE BO3yXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPALLICHHS.

OO6mas xapakTepucTuka »djaeMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHMUS.

A30T, pacmpocTpaHeHue B TNpupoae, (U3NYECKHe W XHMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupome. AMMHaK, ero (U3MYEeCKHe U XHUMHUYECKHE CBOWCTBA,



nony4yenne U npumeHenune. Coau aMMOHHSA, MX (U3NYECKHE U XMMHUYECKHE CBOWCTBA,
npuMeHeHre. KauecTBeHHas peakiusi Ha HMOHBI aMMOHHS. A30THas KHCIOTa, €&
noJjiyueHue, (pU3nuecKrue U XMMUYECKUE CBOMCTBa (0OIIMe Kak MpEeACTaBUTENS Kiacca
KUCIOT U cnenuduyeckue). Mcnosib30BaHMe HUTPATOB U COJEH aMMOHHMS B KayecTBE
MUHEPAIbHBIX  yaoOpeHuil. XHUMHUYECKOE  3arpsA3HEHHE  OKpYXKaroulell  cpenbl
COEJIMHEHUSIMHU a30Ta (KUCIOTHBIE TOXK]IU, 3arpsi3HEHUE BO3/yXa, OYBBI U BOAOEMOB).
®ocpop, amnorponHeie Mogupukanuu Gocdopa, GuUMUECKUe U XUMHUYECKHE
cBorictBa. Oxcun dochopa(V) u dochopHas kuciora, GU3UISCKUE W XUMHUYECKHUE
CBOIICTBa, nony4yeHue. Mcnonp3zoBanue ¢pochaToB B KauecTBE MUHEPAIbHBIX yI0OpEHUH.

OOmas xapakrepuctuka smeMeHToB IVA-rpynmnsl. OcoOeHHOCTH CTpOEHUus
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKHUCIICHUS.

VYrnepon, anoTpomHble  MOAM(PHUKALMK, PACIpPOCTpaHEHHWE B  MPUPOJE,
dbusznueckue U XxuUMHUecKHe cBorcTBa. Ancop6uus. KpyroBoport yriepoaa B mpupo/e.
Okcuapl yriaepona, ux (U3MUECKHE U XHUMHUYECKHUE CBOWMCTBA, JCMCTBHE Ha >KUBBIC
OpraHu3Mbl, TOJYYCHHE M MpPUMEHEHHE. DKOJIOTMYeCKHe MpOoOJIEMBbl, CBA3aHHBIC C
okcuaoM yraepona(IV); rumoresa rio0anbHOrO TMOTEIUICHHUS KJIMMATa; MMapHUKOBBIN
abdext. YrompHas kuciaota u €€ COJMM, UX (PU3NUECKHE U XUMHUYECKHE CBOMCTBA,
nojiyueHue u npumeHenue. KauectsenHas peakuusi Ha kapOoHaT-uoHsbl. Mcnons3oBanue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIICHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCTUHEHUSX
yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIEH, 3TaHOJI, TJIMIEPUH, YKCycHas KucioTa). Mx
COCTaB U XUMH4YecKoe cTpoeHue. [loHsTre 0 OMONIOrHUeCKH BaXKHBIX BEIIECTBAX: KUPAX,
Oenmkax, yrieBojaXx — M HUX pOJM B JKU3HM 4YeloBeka. MaTepHalbHOE €IUHCTBO
OpPraHWYECKUX ¥ HEOPTaHMUECKUX COCTUHEHUI.

Kpemuuii, ero ¢pusznueckre 1 XMuMUYECKUE CBOMCTBA, MOJYyUYE€HUE U IPUMEHEHHE.
Coenunenust kpemHusi B mpupoje. O0mme npezactaBienus o6 okcuae kpemuus(1V) u
KpeMHHEBOM  kucioTe. CHIMKaThl, HUX HCHOJIb30BaHME B OBITY, MEIUIIMHE,
IPOMBIIIJIEHHOCTU. BaxkHeillne ctpouTenbHble MaTEpUalibl: KEpaMHKa, CTEKJIO, LIEMEHT,
O0etoH, kene300eToH. IIpobGmembr  Ge30macHOTO  HWCIONIB30BAHHUS  CTPOHUTEIBHBIX
MaTepHaJIOB B MIOBCEAHEBHOM JKHU3HU.

XUMUYECKUH HKCIEPUMEHT: H3ydyeHUe oO0Opa3loB HEOPraHMYECKHX BEUIECTB,
CBOWMCTB COJISTHOM KHCIIOTBHI; MPOBEACHUE KAYECTBEHHBIX PEAKIMA Ha XJIOPUI-HOHBI H
HaOJIOZIeHNe TPU3HAKOB UX NPOTEKaHMs; ONBITHL, OTpakaroulue (U3NYECKUe U
XMMHUYECKHE CBOMCTBA TaJIOTEHOB M HUX COEIUHEHMH (BO3MOXHO HCIOJIb30BAHNE
BHUJICOMATEpPUAJIOB);  O3HAKOMJIEHHE C  oOpaslamMud  XJIOPUAOB  (TaJOTeHUJIOB);
O3HaKOMJIEHHE C oOpa3namu cepbl U €€ COeAMHEHUSMHU (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATepUaNioB); HaONIOJeHUE TMpolecca OOyIIMBaHUA caxapa IojA JeicTBUEeM
KOHIICHTPHPOBAHHON CEPHOW KHUCIIOTHI; M3yUYEeHUE XUMHUYECKUX CBOMCTB pa30aBIIeHHOU
CEpPHOM KHCIIOTHI, TPOBEICHNE KAUECTBEHHOW peakluy Ha CyJib(paT-uoH U HaOI0/IeHHe
npU3HaKa e€ MPOTEKaHus; O3HAKOMJICHHE ¢ (PU3MUECKUMU CBOWCTBAMU a30Ta, ¢pochopa u
UX COEIUHEHUI (BO3MOXXKHO HCIIOJIb30BAaHUE BHUJEOMATEPUANIOB), 00pa3llaMHu a30THBIX U
dbochopHBIX yI0OpeHMit; MOTydYeHne, COOMpaHue, paclio3HaBaHUE W W3yYE€HHUE CBOMWCTB
aMMMaKa; IMPOBEJCHHE KadeCTBEHHBIX peaKkUWid Ha WMOH amMMoHus H (ocdar-uoH u
W3y4YEHUE IPU3HAKOB HMX NPOTEKAHMS, B3aUMOJCHUCTBUE KOHIICHTPUPOBAHHOW a30THOMN
KHUCJIOTBI C MeJpI0 (BO3MOXKHO HMCHOJb30BaHUE BUICOMATEPUANIOB); U3y4YEeHUE Mojemei
KPUCTAINTMYECKUX PEIIETOK anmasa, rpadura, QysiepeHa; 03HaKOMJIIEHUE € MPOLIECCOM
ancopOIMM  PAacTBOPEHHBIX BEINECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM
NPOTHBOTa3a; NOJy4YeHne, COOMpaHue, paclo3HaBaHUE U U3YYECHHUE CBOMCTB YTIIEKUCIIOTO



ra3a; MpoBEJICHWE KAYeCTBEHHBIX pPEaklMii Ha KapOOHAT W CUJIMKAT-UOHBI U U3YYCHHUE
MPU3HAKOB ~ HMX  NPOTEKAHUSA,  O3HAKOMJIICHME C  IPOAYKIHUEH  CHJIMKATHOU
MPOMBIIIJICHHOCTH; PEIICHHE SKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Baxuelme
HEMETAJIJIBI M UX COCIMHCHUS.

MeTamisl ¥ UX COSTUHCHUS

OO6mras xapakTepUCTUKA XUMHYECKUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHWUU HUX
nonoxkenus B llepmogmueckoit cucreme xumumyeckux 3nemeHToB [[. . Menaeneesa u
cTpoeHust atroMoB. CTpoeHuE METAIOB. MeTramuyeckas CBSI3b W METaJIMuecKas
KpUCTAJUIMYECKass pemETKa. DJIEKTPOXMMHUYECKUN sl  HANPsOKEHUH  METaJIOB.
du3znueckue U XMMUYECKHE CBOMCTBAa MeTalIoB. O0IIHe CIOCOOBI MOYYeHUST METAILIIOB.
[lonsiTe 0 KOPPO3UHM METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(cTasb, YyryH, TIOPATIOMUHHK, OpOH3a) M UX MPUMEHEHHUE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounble MeTaibl: ToOJIOKeHHE B llepuogmyeckoil cuCTEME XUMHYECKHX
sanemeHtoB J[. WM. MengeneeBa; CTpOEHHME HUX AaTOMOB; HAXOXJICHHE B MPHUPOJE.
dusznueckue W XMMHUYECKHE CBOWCTBa (Ha mNpuMepe HaTpus W Kaimus). OKCHUIbI |
TUPOKCUJIBI HATpUsI M Kaliusl. [IpuMeHeH e 1eTI0YHBIX METAJIJIOB U UX COSTMHEHUMH.

[IenouHO3eMENBbHBIE METAIIIBI MATHUM U KaJdbLHil: onoxeHue B [lepuonnueckoi
cucreme xumudeckux sneMeHToB . 1. MeHeneeBa; CTpoeHUE UX aTOMOB; HaX0XKJICHUE
B npupoje. Pu3nueckue M XUMHUYECKHE CBOMCTBA MarHus W Kalblus. Baxkheimiue
COCIMHEHUST KalbIlus (OKCHJ, THIAPOKCHUMI, coiii). JKECTKOCTh BOABI M CHOCOOBI €&
yCTpaHECHHUSI.

AsnroMuHM#: nosioxkenue B Ileproandeckoi cucreMe XMMHUYECKUX AJeMeHTOB [l.
N. MenneneeBa; CTpoeHHE aTOMa; HaXOXJIeHUe B mipupoae. Puzndeckrue 1 XUMUUYECKUe
CBOMCTBa aMOMUHUA. AMGPOTEpHBIE CBOMCTBA OKCUA U THAPOKCH 1A aTFOMUHUSL.

Kenezo: nonoxenune B Ilepuoguueckoit cucreme XuMU4YecKux snemeHToB . U.
MenpeneeBa; CTpOCHUE aTOMa; HAaXOXJIEeHHE B mpupoje. PU3NUECKHe U XUMHUYECKUE
cBoicTBa xene3za. Oxcuapl, ruapokcuasl u conu kenesza(ll) u xenesa(Ill), ux cocras,
CBOICTBA U MOJYYEHHUE.

XHWMHYECKU SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMi METaIOB M CILJIaBOB, UX
(GU3UYECKUMH CBOMCTBaMH, HM3Y4YCHUE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOXKHO
HCIIOJIb30BaHNE BUIEOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJICHCTBUSI OKCHIA KadblUsS U
HaTpHs C BOJIOM (BO3MOXKHO HCIIOJIB30BaHUE BUICOMATEPUATIOB); UCCIEIOBAHUE CBOMCTB
JKECTKOM BOJIBI; IMpollecca TOPEHHS Keje3a B KUCIOpoAe (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KauE€CTBEHHBIX PEAKIUM HA MOHBI (MarHusi,
Kanplusl, amoMuHus, uuHKa, xene3a(ll) u xenesa(Ill), meau(Il)); nabmronenue u
ONMCAaHUE TMPOIECCOB OKpAIIMBAHUS IIJIAMEHU HMOHAMHU HATpUs, Kalusl U KaJIbIUA
(BO3MOXHO HCIIOJIb30BAaHHE BHICOMATEPUAIOB); HCCeAoBaHUE aM(pOTEPHBIX CBOWCTB
THAPOKCHIA AIFOMUHUS W THAPOKCHIA IIMHKA; pElIeHUEe SKCIEPUMEHTAIbHBIX 3a/1a4 I10
TeMe «BakHeHIe MeTalIbl M UX COSIUHEHUS.

XHMHS ¥ OKPYIKaroIlas cpena

HoBeie Marepuanel u TexHosoruu. BemecrBa u marepuansl B MOBCEIHEBHOMN
JKU3HU 4YeJoBeKa. XHWMHsSI U 370poBhe. be3omacHoe WCHoib30BaHUE BEIIECTB U
XUMUYECKUX peakiuid B OwbiTy. IlepBas mnomoiip NpU XUMHUYECKHX OXOTaxX U
oTpaBiieHUsIX. OCHOBBI 3KOJIOTMYECKONM TI'PAMOTHOCTU. XHUMHYECKOE 3arpsisHEHUE
OKpY>KaroIiel cpeasl (mpeaenbHas gomyctumas koHeHnTpaius Bemects — [1JIK). Ponb
XUMUHU B PEUICHUN IKOJOTUUECKUX MPOOIIeM.

[IpuponHble WCTOYHUKUA YTIEBOAOPOAOB (yroyib, NPUPOAHBIN Ta3, HEQTH),
MPOJYKTHI UX MEepepabOTKH, UX POJIb B OBITY M MPOMBIIIUIEHHOCTH.



XHUMHUYECKUH SKCIIEPUMEHT: M3y4E€HHE OO0pa3loB MaTepHalloB (CTEKIO, CIUIABbI
METAJUIOB, IOJIMMEPHBIE MATEPHUAIIBI).

MexrpeamMeTHbIE CBA3U

Peanmu3anuss MeXnpenMETHBIX CBA3EH MNPH M3YYEHMH XMMHMM B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MMOHITHH, TaK
U TOHATHM, SIBISIIOIIMXCA CHCTEMHBIMU JUIS OTHENBHBIX IPEIMETOB €CTECTBEHHO-
HAy4YHOT'O LUKJIA.

OO11e ecTeCTBEHHO-HAYYHbIE MOHATHS: Hay4HBIHN (pakT, rumnoresa, 3aKoH, TEOPHUs,
aHalu3, CHUHTe3, Kilaccupukauus, MEePUOJUYHOCTh, HAOIIOACHNUE, SKCIIEPUMEHT,
MOJIETUPOBAHNE, HU3MEPEHHE, MOJENb, SIBJICHUE, NAapHHUKOBBIA 3(PQEKT, TEXHOJIOTHUs,
Marepuansl. Pusnka: Marepusi, aroM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKINUL,
W30TOMBI, PaJUOAKTUBHOCTb, MOJEKYJA, OJIEKTPUYECKHHA  3apsa, IPOBOIAHMKH,
HOJYIIPOBOJAHUKH, JTUAIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeN0, O00BEM, arperatHoe
COCTOSIHME BEINECTBA, ra3, pacTBOP, PacTBOPUMOCTb, KpPHUCTa/UIMYECKas PpEIIETKa,
CIUIaBbl, (PU3UYECKHUE BEJIUYMHBI, €JUHMIIBI U3MEPEHHUs, KOCMHYECKOE IPOCTPAHCTBO,
IUTAaHETHI, 3BE311b1, ConHIE.

buonorus: ¢dorocunres, apixanue, Ouocdepa, >SKOCUCTEMA, MHUHEpPAIbHbIE
y100peHUs, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, IUTATEIbHbIE BEILIECTBA.

I'eorpadus: atmochepa, rugpocdepa, MUHEPATIbl, TOPHBbIE IMOPOAbI, MOJE3HBIE
MCKOIIa€MBbI€, TOIUINBO, BOJIHBIE PECYPCHI.

I[Inanupyemble pe3yabTAThl 0CBOCHHS Y4eOHOT0 MPeIMeTa «XUMHD> HA YPOBHE
OCHOBHOI'0 0011110 00pa3oBaHuA

JIM4HOCTHBIE PE3YNIbTATHI OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHCIIC B YACTH:
Ilampuomuueckozo eocnumanus
1. LIEHHOCTHOI'O OTHOUIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, MUCTOPHUECKOMY H
Hay4YHOMY HAaCJIEAMI0, TOHUMAHMs 3HAUEHHs] XMMUUYECKON HAyKH B JKU3HU COBPEMEHHOIO
oOmiecTBa, CMOCOOHOCTH BIAJETh JIOCTOBEpPHOM HHQOpMamuell o MepesoBbIX
JTOCTUKEHUSAX M OTKPBITUSX MUPOBOM M OT€UECTBEHHOW XUMUU, 3aMHTEPECOBAHHOCTHU B
HAyYHBIX 3HAHUAX 00 yCTPOICTBE MHpa U OOIIECTBA;
I'pasxcoanckoeo socnumanus
2. MIPEICTaBIEHUS O COMAIBbHBIX HOPMAX U MPaBUIIaX MEXIMUYHOCTHBIX OTHOLIECHUI
B KOJUIEKTHBE, KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO MOJE3HOU, yueOHO-
MCCJIEIOBATENIbCKOM, TBOPYECKOW M JIPYrUX BHUAAX JEATENBHOCTH; T'OTOBHOCTH K
pa3HooOpa3HOl ~ COBMECTHOH  JeATeNbHOCTH  NpU  BBINOJHEHUU  Y4YEOHBIX,
MO3HABATEIbHBIX 33/a4, BHIMOIHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU y4EOHBIX
IPOEKTOB, CTPEMJIEHHMS K B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B IpOLIECCE 3TOH
y4eOHOM JesATeIbHOCTH; TOTOBHOCTH OLICHMBATh CBOE TOBEJACHUE M TMOCTYNKH CBOMX
TOBapHIlEed C TO3UIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUM MTOCTYIIKOB;
L]ennocmu nayuno2o nosnanus
3. MHPOBO33PEHUECKHX MPEACTABICHUNH O BEIIECTBE M XUMUYECKOH peakIuH,
COOTBETCTBYIOLUIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKH U COCTABIISIFOIIMX OCHOBY
JUIA TIOHUMaHMUS CYIIHOCTH HAyYHOW KapTUHBI MHpA; MPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3IX YeJOBEKa C MPUPOJHON cpeloH, o
POJIM XMMHH B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEHH;
4. MI03HABATEIbHBIX MOTHMBOB, HAaIIPaBJICHHBIX Ha IOJYyYEHUE HOBBIX 3HAHUU 11O



XUMHUH, HEOOXOAUMBIX /17151 OOBSICHEHUS HA0JII01a€MBbIX ITPOLIECCOB U SIBJICHUM;
5. IIO3HABATEIbHOM, MH(MOPMALMOHHON M YHUTATENBCKON KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSATENbHON pabOThl ¢ yYEOHBIMU TEKCTaMH, CIPAaBOYHOU JINTEPATYpOU,
JOCTYIHBIMU TEXHUYECKUMH CPEICTBAMU UH(OPMALIMOHHBIX TEXHOIOTUH;
6. UHTEpeca K OOYYEHHI0O U TIO3HAHHIO, JI0003HATENBHOCTH, TOTOBHOCTU U
CHOCOOHOCTH K caMO0Opa30BaHMIO, POEKTHON U MCCIENI0BATEIbCKON AEATENbHOCTH, K
OCO3HAHHOMY BBIOOPY HAalpaBJIEHHOCTH U YPOBHS 00YUYEHHS B JaJIbHEUIIEM;
Dopmuposarus Kyibmypsl 300p06bsl
7. OCO3HAHMs LIEHHOCTH JKHU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3/10pOBbIM 00pa3 >KM3HU, OCO3HAHUS MOCIEACTBUIN U HENPUATHS BPEIHBIX
OpuBbIYEK  (YMOTpeOJIEHUsI  aJKOToJis, HApKOTHUKOB, KypEHHs), HEOOXOIUMOCTH
coOmo/ieHusl MpaBwil O€30MaCHOCTH IMpH OOpallleHMH C XUMHUYECKHMHU BEIECTBAaMHU B
OBITY U peaJlbHOM KU3HU;
Tpyoosozo éocnumanus
8. UHTEepeca K MPaKTUYECKOMY HM3ydeHHIO Mpodeccuil u TpyAa pa3IudyHOro poja,
YBOXEHHE K TPYLy M pe3yiabTaTaM TPYILOBOW NEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE
NPUMEHEHHS] MPEIMETHBIX 3HAHUWA 10 XMMHH, OCO3HAHHOTO BbIOOpa MHAWBHIYaJIbHOU
TPAeKTOPUU TPOAOKEHHS O00pa3oBaHUsl C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U
CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB M IOTPEOHOCTEH; YyCHelmHOoH
npo(eCCUOHAIBHON JAEATEeIBbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHUH; TOTOBHOCTH
aJanTHpPOBaThC B NPO(eCcCHOHANBHON Cpelie;
IKon02UuecK020 60CNUMAaHUsA
9. HKOJIOTUYECKH 11€7ecO00pa3HOro OTHOIIEHUS K IPUPOJIE KaK UCTOYHHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, MOHMMAHMS ILIEHHOCTH 3J0pPOBOr0 M 0O€30MaCHOTO
oOpa3a JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (U3HUECKOMY U
NCUXWYECKOMY 37I0POBbIO, OCO3HAHMSA ILIEHHOCTH COOJIOACHMUS MpaBuil 0e30IMacHOro
NOBEJICHUS TpU paboTe ¢ BEIIECTBAMM, a TAKXKE B CUTYALUAX, YTPOXKAIOIINX 3/I0POBBIO U
JKU3HHU JIIOJICH;
10.  cmocoOGHOCTH NPUMEHSTh 3HAHMA, NOJy4yaeMble NpPU HU3YUYEHUU XUMUH, JUIS
pelIeHns 3a7a4, CBA3aHHBIX C OKPYXKAlOIeH MPUPOAHOM CpPENOM, IMOBBIIICHUS YPOBHS
HKOJIOTMUECKON KYJIbTYpbl, 0CO3HAaHUA II100aIbHOr0 XapakTepa 3KOJIOITMUECKUX Mpo0iIemM
U IyTel UX pelIeHusl MocpeiCTBOM METO/I0B XUMUH;
11.  5KOJIOrMYECKOro MBIIUIEHUS, YMEHHSI PYKOBOJICTBOBATbCA UM B IO3HABATENIBHOI,
KOMMYHUKATUBHON U COLUAIIBHON IIPAKTUKE.

MertanpeaMeTHbIe pe3yJIbTAThI
MertanpenMeTHble pe3yibTaThl OCBOEHHUS O0pa30BaTENIbHOM MPOrpaMMbl MO XUMHHU
OTpaXkaroT OBJIAJICHUE YHUBEPCATIbHBIMU [T03HABATEIBHBIMU JIEHCTBUSAMM, B TOM UUCJIE:
bazosvimu nocuveckumu oeticmeusamu
1. YMEHHUEM HUCIO0JIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS IPU OCBOCHUU 3HAHUM:
pPacKpbIBaTh CMBICI XUMHUYECKUX IOHATUH (BBIAENATh WX XapaKTepHble NPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU HOHATHSAMH), HCIOJB30BaTh IOHATHS IS
OOBSICHEHHUSI OTAENbHBIX (DAKTOB M SIBICHMI; BHIOMpAThb OCHOBAaHUS M KPUTEPUU IS
KJaccu(ukanmuy XWMHUYECKHMX BEIIECTB M XWMHUYECKHX peakUui; YCTaHABIMBATh
IPUYMHHO-CIICACTBEHHBIE CBSI3U MEXAY OOBEKTAMHM M3YyUEHHUsS; CTPOUTH JIOTUYECKUE
paccyxkaeHusi (MHAYKTUBHbIE, JAENyKTUBHbIEC, IO aHAJOTWHu); JejaTh BbIBOABI U
3aKJIIOYEHNUS;
2. YMEHUEM [PUMEHATH B INpOLEcce TMO3HaHUS MOHATUSA (MpeaMEeTHbIE U
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, HCIIOJIb3yEMbIE B XHUMUH,



peoOpa3oBbIBATH LIMPOKO IMPUMEHSEMbIE B XUMHUHM MOJIEIbHBIE INPEIACTABICHUS —
XUMHUYECKHM 3HaK (CUMBOJI 3JIEMEHTa), XUMUYecKas GopMylia U ypaBHEHHE XUMUYECKOU
peakuuu — MpU PEelIeHUH Yy4eOHO-TIO3HABATENbHbBIX 33/a4; C YYETOM 3TUX MOJEIbHBIX
NPE/ICTABICHUI BBISBIATh M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKH H3Y4aeMbIX
O00BEKTOB — XUMHUYECKUX BEHIECTB M XHMMHUYECKHX PEaKIUi; BBISBIATH 0OIIUE
3aKOHOMEPHOCTH, TNPUYUHHO-CIEICTBEHHbIE CBSI3M W TPOTHUBOPEUYUS B M3yYaEMBIX
npoueccax M SBJICHUX; IpeiaraTb KpUTEPUH JJIs BBISBICHUS 3TUX 3aKOHOMEPHOCTEN U
NPOTUBOPEUUH; CaMOCTOSITEIbHO BBIOMpATh CIOCOO pelleHus Y4eOHOM 3amayu
(cpaBHHUBAaTh HECKOJIbKO BapHAHTOB pEUICHUS, BHIOMpATh Hauboyiee MOAXOMSAIIMMA C
Y4€TOM CaMOCTOSITEIBHO BBIICIEHHBIX KPUTEPHEB);

baszosvimu uccneoosamenvckumu oevicmeuiamu

3. YMEHHEM HCIOIb30BaTh IIOCTABJIEHHBIE BOIMPOCH B KayecTBE HMHCTPYMEHTa
MO3HAHUS, a TAaKXKe B KAa4eCTBE OCHOBBI M1 (DOPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE
NPABWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUH;

4. MpUOOpEeTeHWe OIbITa 1O IUIAHUPOBAHUIO, OpPraHU3allid M  MPOBEICHUIO
YUYEHUUYECKUX IKCIIEPUMEHTOB: YMEHUE HAOMIOAATh 32 XOJJ0M MPOIECCca, CAMOCTOSTEIILHO
IPOrHO3UPOBATH €r0 Pe3yNbTat, (HOPMYIUPOBATH 0OOOIIEHUS U BHIBOJBI 10 pE3ybTaTaM
IPOBEIEHHOTO OIBITA, UCCIIET0BAHUS, COCTABIATH OTUET O MPOJIETaHHON padoTe;
Pabomoii ¢ unghopmayueti

5. YMEHHEM BBIOMpATh, AaHAIM3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIUIO
pa3IMYHbIX BUJIOB U (OPM NPEICTABICHUS, IMOIYYaeMYI0 U3 pPa3HbIX HCTOYHHKOB
(Hay4qHO-TIOMYJISIpHAS. JTUTEpATypa XUMHYECKOTO COJACpPXKAHUsS, CIPABOYHBIE IMOCOOUS,
pecypchl VHTepHETa); KPUTHUYECKH OIICHMBATh MPOTUBOPEUMBYIO M HEIOCTOBEPHYIO
UH(}OPMALINIO;

6. YMEHUEM MPUMEHATh pPa3iIMyYHble METOAbl M 3alpochl MPH IMOUCKE U OTOOpE
UH(GOPMAIIUKA ¥ COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAUMBIX JIJIsl BHITTOJIHEHUS YYEOHBIX U
MO3HABATEIbHBIX 3a7au OMNpEAeNEHHOrO0 THIA; MPUOOpEeTeHHe ombITa B 00JacTu
UCIOJIb30BaHUST  HMH(OPMAIMOHHO-KOMMYHHMKAaTUBHBIX ~ TEXHOJIOTHM,  OBJaJieHUE
KyJbTYpPOW aKTUBHOTO MCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM; CAMOCTOSITEIIBHO
BBIOMpATh ONTUMAJIBHYIO (OPMYy MPEACTaBICHHUS HHPOPMAIMU W WLIIOCTPUPOBATH
penaeMble 3aJja4l HECJIOKHBIMU CXEMaMH, AuarpaMmmaMu, IpyruMu GopMamu rpapuku
1 UX KOMOWHAITUSIMU,

7. YMEHHEM HCIOJNb30BaTh W  aHAJU3UpOBaTh B  Ipolecce y4deOHOW U
UCCIIEZIOBATEIIbCKON  JIEATENIbBHOCTH  HMH(OPMALMI0O O BIUSHUU POMBIIUIEHHOCTH,
CeJIbCKOT0 X0341CTBA U TPAHCIIOPTa Ha COCTOSIHUE OKPYXKAIOLIEH MPUPOIHOI Cpebl;
VuugepcanvHbiMu KOMMYHUKAMUBHBIMU OelCMBUIMU

8. YMEHHEM 3aJlaBaTh BOIPOCHI (B XOJ€ IUAIOra W/WIM TUCKYCCHM) O CYLIECTBY
o0cyx1aeMoil TeMbl, (OPMYIHPOBATH CBOM MPEIOKEHUS OTHOCUTENIBHO BBITOJHEHUS
MPEUIOKEHHOW 3a/1a4H;

9. NpUOOpETeHNE OMbITa MPE3CHTAIMH PEe3YJIbTATOB BBITOJHEHUS XHMUYECKOTO
JKCIIepUMEHTa (J1abOpaTOpHOTO OMbITa, JIAOOPAaTOpPHO pPadOTHI MO HCCIEAOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

10. 3amHTEpPECOBaHHOCTH B COBMECTHOH CO CBEPCTHHKAMM IIO3HABATEIHHOW H
UCCIICIOBATEIbCKON JIEATENIbHOCTH TPHU PEIIEHUH BO3HUKAIOUIMX MpoOJIeM Ha OCHOBE
y4éTa OOIMX MHTEPECOB M COTJACOBAHMS MO3UIUN (0OCYKIeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIE€ IITYPMbI», KOOpJIUHAIUS COBMECTHBIX ACHCTBHIi, OIpeaeseHue KpUTEpHUEB
IO OLICHKE KauecTBa BBINIOJHEHHOW paboThI U Ap.);

Yuueepcanvruvimu pecyiamusHvimu Oeticmeusmu



11. ymeHHEM CaMOCTOSITENBHO ONPENENSATh LEJIu JESATENbHOCTH, IUIAHUPOBATD,
OCYILECTBIISITh, KOHTPOJIMPOBATH U TPH HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO
NESATENbHOCTh, BbIOMpaTh Haubosnee 3(PPeKTUBHbIE CHOCOOBI pEIIEHUs YYEOHBIX U
IIO3HABATENBHBIX  3a/1ad4, CaMOCTOSITEIbHO  COCTaBJATH  WJIM  KOPPEKTHUPOBATH
MPEJIOKEHHBI aJTOPUTM JAEHWCTBUM TPU BBIMNOJIHEHUU 33JaHUNA C YYETOM MOJTYYEHUS
HOBBIX 3HaHUH 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M peakUusiX; OLEHUBATh
COOTBETCTBHE ITOJIyYEHHOI'O Pe3yJIbTaTa 3asBJICHHOMN LENH;
12. ymeHHeM HCIONB30BaTh M aHAJIU3UPOBATh KOHTEKCTHI, Mpe/jaraéMble B YCIOBUH
3aJIaHUN.

IIpenmeTHbIe pe3yabTaThI
[IpenmeTHblE pe3yinbTaThl MOPEJICTABICHbl MO TroAaM OOyYE€HHS M OTpaxaroT
c(OpMUPOBAHHOCTh y O0YUAIOIIMXCS CIEAYIOIUX YMEHU:

8 KJIACC

1. packpbiBaThb CMBICI OCHOBHBIX XHWMHUYECKHUX [MOHSATHH: aTroM, MOJIEKYJa,
XMUMUYECKHI 3JI€MEHT, MPOCTOE BEILIECTBO, CJIOKHOE BEILIECTBO, CMECh (OJHOpOIHAs U
HEOJITHOPOJHAs1), BaJEHTHOCTb, OTHOCHUTENbHAas aTOMHAs W MOJIEKYJSIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAS. MAcca, MacCoBast 0JIs1 XUMHYECKOTO MJIEMEHTA B
COCIMHEHUHU,  MOJSIPHBIH ~ 00BEM,  OKCHJA,  KUCJIOTa,  OCHOBaHUE,  COJlb,
ANIEKTPOOTPUIIATEIBHOCT, CTENIEHb OKHUCICHMS, XMMHUUYECKasl peaklus, Kiaccupukanus
peakUuii: peakuu COECIUHEHUS, PEaKIMH Pa3JIOKEHUs, PEAKLUU 3aMELICHMs, peaklnun
oOM€Ha, 5K30M 3HJIOTEPMHUYECKHE pPEAKIMH; TEIUIOBOM 3((EeKT peakuuu; siApo aToma,
AJIEKTPOHHBIA CJIOM aToMa, aToMHass OpOuTalb, Paguyc aToMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEMNOJspHas KOBAJECHTHAsl CBS3b, MOHHAs CBA3b, MOH, KAaTHOH, AHMOH,
pacTBOp, MaccoBast J10Jisl BellecTBa (IpOLEHTHAs! KOHIIEHTpalKs) B pacCTBOPE;
2. WTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHATUH (cM. m. 1) u
NPUMEHSTH 3TU NOHSTHS NPU ONMCAHUM BEIIECTB U UX MPEBPALLECHU;
3. UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY JJII COCTaBieHHS (HOPMYN BELIECTB U
YPAaBHEHUN XUMHUUYECKUX PEaKIUM;
4. OTIpeNIeNsITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHHSX; CTEIIEHb
OKHCIICHUSI DJIEMEHTOB B OHHApPHBIX COEAMHEHUSX; INPUHAIICKHOCTh BEIIECTB K
ONpeeIEHHOMY  KJacCy CO€AMHEHMM 1o QopmynaM; BHJA XHMHUYECKOH CBA3HU
(KOBaJIGHTHAsl U MOHHASI) B HEOPTaHUYECKUX COCIUHEHUSX;
d. packpeiBaTb  cMmblcii  Ilepuommueckoro  3akona J[. WM.  Menneneena:
JNEMOHCTPUPOBATH TMOHHMMAHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKHX
AJIIEMEHTOB OT UX NOJIOXKEeHUs B [lepuoandeckoil cucteMe; 3aKOHOB COXPAHEHHSI MacCChl
BELIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YY€HMs, 3aKOHa ABOraipo;
ONHUCHIBATh M XapakTepuszoBaTh TabuuuHylo @opmy Ilepuoguueckoit cucTembl
XUMHUYECKUX DJJIEMEHTOB: paszNiuyaTh MNOHATHS «rjaBHas mnoarpynna (A-rpymnma)» u
«moboyHass mnoarpynna (b-rpymma)», Mansle W OoJdbIIME TEPUOJBI; COOTHOCUTH
o003HaueHus, KOTOpble MMelTcs B Tabmuie «llepuoanyeckas cucreMa XHUMHYECKHX
anemenToB JI. M. MenzaeneeBa» ¢ 4YHMCIOBBIMU XapaKTEpUCTUKAaMU CTPOCHUS aTOMOB
XUMHUYECKUX JJEMEHTOB (COCTaB M 3apsija fAapa, oOIiee YHCIO DJIEKTPOHOB U
pacnpeeeHHe UX MO IEKTPOHHBIM CII0SIM);
6. KJaccu(pUIMpOBaTh  XMMHUYECKHE  JJIEMEHTBI; HEOpPraHMYeCKHe BEIIEeCTBA;
XUMHUYECKHE peakiuu (10 YHUCIAy U COCTaBy YYACTBYIOIIMX B PEAKIMU BEIIECTB, IO
TerioBoMy 3P dekry);
7. XapakTepu3oBaTh  (ONUCHIBATh) OOIIME XMMHUYECKHE CBOMICTBA  BEILECTB
pa3IMYHBIX KJACCOB, MOJATBEPXkAasl ONMCAHME NPUMEPAMU MOJIEKYJSIPHBIX YpaBHEHUM



COOTBCTCTBYIOIINX XUMHNYICCKUX peaKHHﬁ;

8. IIPOTHO3UPOBATH CBOMCTBA BEUICCTB B 3aBUCUMOCTH OT HX Kadye€CTBEHHOI'O
COCTaBa; BO3MOKHOCTH MPOTEKAHUSA XUMUYECKHUX ITPEBPALLICHUI B PA3JINYHBIX YCIOBUSAX;
9. BBIYUCIIATE OTHOCHUTEIIBHYIO MOJEKYISPHYI0O M MOJIIPHYIO MACChl BEILECTB;

MAaCCOBYIKO JOJIO XHUMHUYCCKOI'O JJICMCHTA IIO @OpMYﬂe COCAUHCHUA; MACCOBYIO TOJIIO
BCHUICCTBA B paCTBOPC,; IIPOBOJAUTD paC‘léTI)I I10 YpaBHCHUIO XUMHYECKOMN pPCaKIuu,

10. MPUMCHATL OCHOBHBIC OIICpaAlINn MBICIIUTEIbHOM ACATCIIPHOCTH — aHaJIu3 Hu
CHUHTC3, CPaBHCHHUC, 0606I_HCHI/IC, CHUCTCMATHU3aluIo, KJ'IaCCI/I(bI/IKaI_II/IIO, BBISIBJICHHC
IMPUYINHHO-CIICACTBCHHBIX CBSI3EU — IS N3Yy4YCHUA CBOMCTB BEIIECTB M XHUMHMYECKHUX
pea1<u1x1171; CCTCCTBCHHO-HAYYHBIC MCTOAbI TIIO3HAHUA — H3.6JIIOI[CHI/IC, HU3MCEPCHUC,

MOJICIUPOBAHUE, SKCIIEPUMEHT (pEasIbHbIA U MBICJICHHBIN);
11. cnemoBaTh mpaBUiIaM IOJIb30BAHUS XMMHUYECKOW MOCYAOH U J1abOpaTOPHBIM
o0opyloBaHMEM, a TaKXe IpaBUjaM OOpalleHus C BELIECTBAMU B COOTBETCTBUHM C
MHCTPYKLUHSAMHU 10 BBINOJHEHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB MO MOJYyYEHUIO U
cOOMpaHUI0 Tra3000pa3HbIX BELIECTB (BOAOpPOJAa M KHUCJIOPOAA), HPUTOTOBIICHUIO
pPacTBOPOB C ONPEAECIEHHON MACCOBOM J10JIEd PACTBOPEHHOTIO BEIECTBA; INIAHUPOBATh U
IPOBOAUTh XWMHUYECKHE SKCIIEPUMEHTHI IO PACIIO3HABAHHIO PACTBOPOB IIEJIOUEH U
KHUCJIOT C TIOMOIIIbIO MHIUKATOPOB (JIaKMYC, peHON(PTaNIeHH, METHIOPAHXK U JIp.).

9 KJIACC
1. pPacKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKHX IOHATHM: XMMHUYECKHH 3JIEMEHT,
aToOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHCIEHUS, XUMHUYECKass peakuus,
XUMUYECKasi CBA3b, TEIUIOBOM 3((eKT peakuuu, Moib, MOJSAPHBIM 00BEM, pacTBOp;
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AIEKTPOIUTHYECKAs AMCCOLUALMS, PEaKUUd HOHHOTO
oOMeHa, KaTalu3aTtop, XMMHYECKOe paBHOBECHE, oOpaTUMble U HEOOpaTHUMbIE pEaKIIMH,
OKHUCJIUTEIBbHO-BOCCTAHOBUTENBHBIE PEAKLIUU, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHUE
U BOCCTAHOBJICHHE, aJUIOTPOMNuUs, aM(OTEepHOCTb, XUMHUYECKas CBs3b (KOBaJEHTHas,
MOHHAs, METaJNIn4yecKas), KpUcTallnyeckas pemérka, KOppo3us METalIoB, CILJIaBbl;
CKOPOCTh XMMHUYECKOW peakluu, npenenbHo pomyctumas KoHueHTpauus (ITI1K)
BELIECTBA;
2. WTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHATUH (cM. m. 1) u
NPUMEHSTh 3TU NOHSTHS MPU OMMCAHUM BEILIECTB U UX MPEBPAILCHUN;
3. UCIOJIBb30BaTh XUMHUYECKYI0 CHMBOJHKY JUIS COCTaBICHHUS (OPMYJ BEIIECTB H
YPaBHEHUN XUMHYECKUX PEAKLINM;
4. ONpeAeNaTh BAJEHTHOCTb M CTENEHb OKHCICHHUS XUMUYECKHUX DJJIEMEHTOB B
COEIMHEHUSAX Pa3INYHOrO COCTaBa; IPUHAAJIEKHOCTD BEIIECTB K ONpPEACIEHHOMY KilacCy
coeqMHeHUH 1o QopmyrnaMm; BUA XUMHUYECKOW CBsI3W (KOBaJeHTHas, HOHHas,
MeTaJlJInyecKas) B HEOPraHMYEeCKHMX COCIMHEHHUSX; 3aps] HOHAa IO XUMHYECKOH
dbopMyre; xapakTep cpeabl B BOAHBIX PAaCTBOPAX HEOPraHMYECKUX COEIMHEHUM, THI
KPUCTAITINYECKON PEIIETKM KOHKPETHOIO BEILIECTBA;
S. packpbiBath cMbica  [lepuogmyeckoro 3axkona JI. WM. Menneneesa u
JIEMOHCTPUPOBATH €r0 MOHMMAaHUE: OMHUCHIBATh M XapaKTepU30BaTh TaOIUUHYIO (HOpMYy
[Teproguueckoil CUCTEMBI XHMHUYECKHMX JJEMEHTOB: pa3iuyaTh IOHATHUS «IJIaBHAs
noarpynmna (A-rpymnma)y u «mobouynas noarpymma (b-rpynma)», manbie u Oosnblime
NEPHUOJIbI; COOTHOCUTH 00O3HAUEHHUs, KOTOpPble UMEIOTCS B MEPUOJUYECKON Talnwuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKUX 3JEMEHTOB (COCTaB
3apsij siipa, o0Iee YUCIo 3JIEKTPOHOB M PACIPENENCHUE UX MO JIEKTPOHHBIM CIIOSAM);
OOBSICHATH O0IIKE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB U UX COCTUHEHUN



B IIpejiesiaX MaJIbIX MEPUOOB U TJIABHBIX MOATPYIIN € YYETOM CTPOCHUS UX ATOMOB;

6. KiaccuuIupoBaTh  XMMHUYECKHE DJIEMEHTBHI; HEOPraHWYeCKHE  BEIeCTBa;
XUMUYECKHE pPeaKiuu (M0 YUCIY M COCTAaBY YYACTBYIOUIMX B PEAKIMHM BELIECTB, IO
TEII0BOMY 3(PhEKTy, 10 UBMEHEHHUIO CTETICHEN OKUCICHUS XUMUUYECKUX PJIEMEHTOB);

7. XapaKTepU30BaTh (OMUCHIBATh) 00IIME W CrenU(PUIECKHEe XUMHUYECKHE CBOMCTBA
MPOCTBHIX U CJIOKHBIX BEILIECTB, MOATBEPKIAsl ONMHCAHUE MPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUU COOTBETCTBYIOIINX XUMUUECKUX PEAKIU;

8. COCTaBJISITh YPaBHEHUS DSJICKTPOJUTHYECKON AMCCONMAIIMU KHUCIIOT, IIEJIOYeHd U
COJICH; TIONHBIE W COKpalI€¢HHBIC YpaBHEHUS peEaklMi HOHHOTO OOMEHa; ypaBHCHHS
peakiuii, MOATBEPKAAOIIUX CYIIECTBOBAHUE T'€HETHUYECKON CBSI3M MEXKY BeEllleCTBaMU
Pa3IMYHBIX KJIACCOB;

9. pacKpbIBaTh CYIIHOCTh OKHUCJIMTEIIbHO-BOCCTAHOBUTEILHBIX peaxiuit
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHca dTUX PEaAKITU;

10. mporHo3WpoBaTh CBOWCTBAa BEIICCTB B 3aBHCHMOCTH OT UWX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUS XMMUUYECKUX MTPEBPAIICHUN B Pa3JIUYHBIX YCIOBUSX;

11) BBIYMCIATH OTHOCHTCIIBHYIO MOJICKYISIPHYIO M MOJSPHYIO MacChl BEIIECTB;
MacCOBYIO JOJII0 XUMHUYECKOTO AJIEMEHTa Mo (opMyjie COCTUHEHHS; MACCOBYIO JOJIIO
BEIIIECTBA B PaCTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKOM PEaKIINH;

12. crnemoBaTh mTpaBWiIaM IIOJIb30BAHUS XUMHUUYECKOM TIOCYIOH W J1a0OpaTOpPHBIM
000opy/ioBaHHEM, a TaKXKe TMpaBWIaM OOpaIleHUs C BEIIeCTBAMHU B COOTBETCTBHUU C
UHCTPYKIUSAMH TI0 BBIMOJHEHHUIO JIA0OPATOPHBIX XUMUUYECKHUX OIBITOB MO MOJIYyYECHUIO U
cobmpaHuio Ta3000pa3HBIX BEIIECTB (AMMHAaKa M YTJICKHUCIIOTO Ta3a);

13. npoBoaUTH peaklHH, IOATBEPHKIAIOIINE KauyeCTBEHHBIM COCTAB Pa3IMYHBIX
BEILIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPUIOPOMHA, HMOIUI, KapOoHat, ¢ocdar,
CUJIMKAT, CyJIb(aT, TUAPOKCUA-UOHBI, KATUOHBI AMMOHHMS Y MOHBI U3yUYE€HHBIX METAILIOB,
MPUCYTCTBYIOIINUE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;

14, npuUMEHSATH OCHOBHBIE ONEPAlMM MBICIUTEIIBHON JEATEIIBHOCTH - aHajiu3 |
CHHTE3, CpaBHEHHE, 0000IIeHne, CHUCTEeMAaTH3alllui0, BBISBICHHE  MPUYUHHO-
CIICICTBEHHBIX CBSI3€d - JUIi M3YYEHHUS CBOWCTB BEIIECTB M XHWMHUUYECKHX PEaKIUi;
€CTECTBEHHO-HAyYHBIC METObI MTO3HAHUS - HAOJIOJICHHE, U3MEPEHHUE, MOJICITUPOBaHUE,
HKCIEPUMEHT (peasIbHbI U MBICJICHHBIN).

TemaTuueckoe niaHupBoanue 8 Kiace

Ne Tema Koanue JJ1eKTPOHHBIE 00pa3oBaTeIbHbIE
CTBO pecypcsbl
4acoB

Pasnen 1.IlepBoHavyajabHble XUMHYECKHE MOHATHA(S 4 ), BelecTBA 1 XUMHYECKHE
peakun.(154);

HNPEJMETHBIE PE3YJIbTATDI:
.PACKPBIBATH CMBIC]I OCHOBHBIX XUMHUYECKHUX MOHATHHA: aTOM, MOJIEKYJa, XUMHUUECKHHA BIIEMEHT, MIPOCTOE
BEIIECTBO, CJOXHOE BEMIECTBO, CMECh (OJAHOPOAHAS W HEOJHOPOJHAS), BAJIEHTHOCTh, OTHOCHUTEIbHAs
aTOMHAs Macca, OTHOCHTENIbHAs MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA ,MOJIApHAs Macca, MaccoBas
JIOJIs1 XUMHYECKOT'0 3JIEMEHTa, XMMUYECKasi peakiusl, KiacCupuKanusg XMMUYECKUX Peakuui: (CoeTuHeHus,
3aMenieHus, oOMeHa, pa3io)keHus).PackpbiBaTh CMBICT 3aKOHOB: TIOCTOSIHCTBA COCTaBa  BEIIECTBA M
COXpaHEeHHs] Macchl BEIIECTB HCIONB3Ysl ECTECTBCHHO-HAYYHbIE  METOJbl TO3HAHUS: HAOJIOJCHHUE,
n3MepeHne, MOAEINPOBaHNE, IKCIIEPUMEHT (peaibHbIA U MBICIICHHBIH. )
JMJLJIIOCTPHPOBATH B3aMMOCBSI3b XMUMHMUYECKUX TMOHATHUH W NMPUMEHATh 3TH MOHATHSA IPH
OTIMCAaHWH BEIIECTB W WX MPEBPAIICHUN;
-MCIO0JIb30BATh XMMHYECKYI0 CUMBOJIMKY JUIS COCTaBlIeHHS (OPMYJ M XUMUYECKUX YPaBHEHUH;




.onpeeyfaTh BaJICHTHOCTh ~ aTOMOB B OWHApHBIX COEAMHCHUSAX , HUCIOIh30BATh BAJICHTHOCTH MPH
COCTaBJICHIH XHUMHUYECKUX (HOPMYIT ; .cJIeI0BaTh IPaBHJIaM TIOJIB30BAHHUA XUMHUYECKOHN MOCYIOH,
a00paTOpHBIM O0OpPYNOBAaHUE, a TaKXKe IpaBWIaM OOpaIlIeHUs C BEHICCTBAMU B COOTBETCTBHU C
WHCTPYKITUSMH T10 BBHITTOJHECHUIO XUMUYECKHUX OIBITOB.

.BBIYHCJIATH OTHOCHUTEIBFHYI0 ATOMHYIO U OTHOCHUTEIFHYIO MOJIEKYJIIPHYIO MacChl BEIIECTB, MOJIAPHYIO
MAaccCy BEIECTB, a TAK)KE€ MaCCOBYIO JIOJFO XMMHUYECKOTO DJIEMEHTa B COEMHEHUH, TIPOBOUTH PACUETHI 11O

YpaBHCHUIO PCAKIIUHN ,UCXOJAA U3 3aKOHOB XUMUHU.

Tema 1:IlepBoHayaJbHbIC NOHATHS. S
1/1 [Ipenmer xumun. BemecTBa u ux https://resh.edu.ru/subject/lesson/16
CBONCTBA. 76/start/
BBoauslit nnctpykrax. [IpaBuia https://resh.edu.ru/subject/lesson/16
MTOBEJICHUS B KAOMHETE XUMHUH . 86/start/
2/2 1 https://resh.edu.ru/subject/lesson/16
YucTeIe BEMISCTBA U CMECH. 26/start/
P.c. Nel:»Ip ocmble  Geljecied 6 https://resh.edu.ru/subject/lesson/16
Apxanzenvckoit oonacmu.» 86/start/
3/3 IMpakTuueckast paéora 1
Nel:»IlpaBuiia TeXHUKHU
0e30MmacHOCTH Npu padore B
XMMHYECKOM Ka0uHeTe.
4/4 IpakTnyeckas padora 1 https://resh.edu.ru/subject/lesson/16
Ne2:»OuncTKa NoBapeHHOM COJIH.» 76/start/
5/5 1 https://resh.edu.ru/subject/lesson/16
dusnueckre 1 XUMHUECKHUE SIBJICHUS. 26/start/
1/6 .Tema Ne2: BemecrBa U XUMUYeCKHE 15 https://resh.edu.ru/subject/lesson/16
peakuumu  MoJyieKyJabl M aTOMBIL. 1 85/start/
ATOMHO-MOJICKYJISIPHOE yYCHHUE.
P.C. Ne2:»M.B. Jlomonocos-xumuk.»
217 1 https://resh.edu.ru/subject/lesson/16
[IpocTeie U ClOXHBIE BEIIECTBA. . 85/start/
3/8 XuMudeckue DJIEMCHTEI. 3Haku 1
XAMUYeCKHX 3J1eMeHTOB . T k. Nel
4/9 1
OTHOCHTEIbHAS  aTOMHAS Macea https://resh.edu.ru/subject/lesson/16
XUMHYECKUX DJIEMEHTOB.. 76/start/
5/10 1 https://resh.edu.ru/subject/lesson/16
3aK0OH MOCTOSTHCTBA COCTaBa BEIIECTRA. 76/start/
6/11 XUMUYecKHe DOPMYIIBL. 2 https://resh.edu.ru/subject/lesson/16
712 OtHocuTENbHAS MOJEKYJSIpHas macca. 76/start/
gﬁi BajleHTHOCTh XUMHYECKHX 3JIEMEHTOB. 3
10/15 CocraBnenue hopmyn o
BasteHTHOCTH.T.. No2,3
11/16 3aKOH COXpaHEHUS MacChl BEIIECTB. 2 https://resh.edu.ru/subject/lesson
12/17 Xumuueckue ypaBHEHUS. Turmbl /1687 /start/
XUMHAYECKHX PEaKITUil.
13/18 KonnuectBo BEILIECTBA. Moib. 2 https://resh.edu.ru/subject/lesson
14/19 Monspras macca. /1687 /start/
Pemenne 3amau no dopmyne u
XUMHYECKOMY YPABHCHHIO.
15/20 | Iposepounas padora 1 https://resh.edu.ru/subject/lesson



https://resh.edu.ru/subject/lesson/1676/start/
https://resh.edu.ru/subject/lesson/1676/start/
https://resh.edu.ru/subject/lesson/1676/start/
https://resh.edu.ru/subject/lesson/1676/start/
https://resh.edu.ru/subject/lesson/1676/start/
https://resh.edu.ru/subject/lesson/1676/start/
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Nel:»llepBoHayanibHbIe XUMHUYECKHUE
MOHATHSL.

/1687/start/

PA3JIEJL Ne 2 — Baskaeiinye npeacTaBUTeIN HEOPraHNYEeCKHX BelecTB.- 304acoB.

1. HDeHMeTHble pe3viabTaThl:
2. onpeaesTb NPUHAIICKHOCTb BEHICCTB K OHpeI[eJ'IéHHOMy KJ1accy,
3. XapaKTepu30BaTh ( OMUCHIBATD) OOIINE XUMUICCKHIE CBOMCTBA BEIICCTB;
4, NMPOrHO3MPOBATH CBOWCTBA BEIIECTB, MOATBEPKasi NPUMEPAMH YPAaBHEHUN COOTBETCTBYIOIINX
XUMHNYECKUX peaKHI/II‘/'I._
5. IJIAHUPOBATh M NPOBOAUTDL XHMHUYCCKHUE OKCIICPHMCEHTHI IO pacCliO3HaBaHHUIO BCHICCTB IIPU
IMOMOIII MHAUKATOPOB.
6. CJIE0BATDH [IPAaBUJIaM IIPUTOTOBJICHUS PACTBOPOB, C 3aJaHHOM MacCOBOM JI0JIEH paCTBOPEHHOTO
BEIIIECTBA.
7. BBIYHC/ISITH MACCOBYIO JIOJIF0 PACTBOPEHHOTO BEIIECTBA.
Tema 1: Kucaopoa. Oxcuabl. Sy
I'openne.
1/21 Kucnopon, ero xapakTepucTuka u 1 https://resh.edu.ru/subject/lesson/16
HAXOJXKJICHHE B MPHPOJIC. 72/start/
[Tonydenue kuciaoposa.
2122 CaoiicTBa KHCJIOPO/Ia. 1 https://resh.edu.ru/subject/lesson/16
Oxcunpl. T.x.Ned 72/start/
3/23 [Mpumenenune kucinopoga KpyroBopot 1 https://resh.edu.ru/subject/lesson/16
KHCJIOpOa B IPUPOJIE. P.c 89/start/
Ne3:Tonnueo 6 Apxanzenvckoi
odnacmu, cnocodvl €20 CHCUZAHUA Y.
4/24 Bosayx u ero cocras. 1 https://resh.edu.ru/subject/lesson/16
89/start/
5/25 IpakTuyeckast pa6ora Ne3: 1
«ITonyyeHue KUCJIOPOIAY.
Tema Ne2: Bomopon. 3 https://resh.edu.ru/subject/lesson/16
72/start/
1/26 .Bomopox ,ero xapakrepuctuka u 1 https://resh.edu.ru/subject/lesson/16
HAXO0XXJICHHUE B TIPUPO/IC. 88/start/
[Tonydyenue Boopoa.
2127 CBOHCTEA 1 IbHMEHEHIE BOLOPOA 1 https://resh.edu.ru/subject/lesson/16
P AOPOJa- 89/start/
3/28 IpakTuueckas padora Ned:y 1 https://resh.edu.ru/subject/lesson/16
IMoxyueHue Boopoaa». 88/start/
6 https://www.edu.severodvinsk.ru/af
Tema Ne3:»Bona. PacTBopbi». ter_school/obl_www/2013/work/ud
al/prirodnie%20risursi.html
1//129 Bopna-pactBopurens. PacTBOpBI. 1 https://www.edu.severodvinsk.ru/af
Pacmeopumocmo eeugecmes 6 ter_school/obl_www/2013/work/ud
600e.P.c.Ned:» IIpupoansbie al/prirodnie%?20risursi.html
HCTOYHUKHU ApxaHrejabckoi
00J1aCTH.»
2/30 Boma. CocraB Bombl. ®duswueckue u 1 https://resh.edu.ru/subject/lesson/16
XUMHAYECKHE CBOMCTBA BOJBI. 88/start/
3/31 MaccoBas OISt pacTBOPEHHOTO 2 https://resh.edu.ru/subject/lesson/16
4/32 BEIIECTBA B BOJIE 88/start/
5/33 IpakTuueckast padora Ne5:» 1
IIpurorosjienue pacTBOpoB c
3aaHHOM NPOLEHTHOM




KOHIEHTpaIuei.

6/34 IMpoBepounas pabora 1 https://resh.edu.ru/subject/lesson/16
Ne2:»PacTBopbi» 90/start/
Tema Ned:»Bakueiimme KJIaCChI 16 https://resh.edu.ru/subject/lesson/16
HEOPraHUYeCKHX COeTMHEHHIA. T4/start/
1/35 Krnaccudukanus okcumos. [lomydenue 1 https://resh.edu.ru/subject/lesson/16
OKCHJIOB. P.c. Ne5:»Ione3nvle 73/start/
uckonaemole Apxanzenvckoii
oonacmuy.
2/36 dusznuecKkue W XUMHUYSCKHE CBOWCTBA 1 https://resh.edu.ru/subject/lesson/16
OKCHJIOB. 91/start/
3/37 OcHoBaHwUs. Knaccudukanus 1 https://resh.edu.ru/subject/lesson/16
OCHOBaHUM, OJy4YCHHE, 92/start/
Ha3BaHus. T.. No5
4/38 dusnyeckue M XUMHUYCSCKHE CBOWMCTBA 1 https://arhpogoda.ru/klimat-
OCHOBAHHUI. MHIHUKATOPEI. arkhangelskoj-oblasti
5/39 p 1
(HG;I(ZI:KTGHHS?IH? Tr:)(; egfa;;f HHIO https://arhpogoda.ru/klimat-
POLYKTOB peail arkhangelskoj-oblasti
6/40 Kucnorel. Kiaccudukanuss — KUCIOT. 1
Homenxnarypa xucnot.T.xNe6.
7141 [Monyuenne  kucimor .Ddusnyeckue u 1 https://resh.edu.ru/subject/lesson/16
XUMHUYECKHE CBOWCTBA KUCIIOT. 95/start/
8/42 I'eHeTHYecKasi CBS3b KHUCIOT C APYTHMHU 1 https://resh.edu.ru/subject/lesson/16
KJIACCaMH COCIMHCHHIA.. 95/start/
9/43 Comt HoMeHKIATVDa comeii 1 https://resh.edu.ru/subject/lesson/16
' P B 95/start/
10/44 . 1
Coctasnienue — dopmyn  coneii  u https://resh.edu.ru/subject/lesson/16
Ha3BaHue ux.T.kNe7
75/start/
11/45 CrniocoOb1 monmydyenus conerr CoiicTBa 1 https://resh.edu.ru/subject/lesson/16
couiei. 96/start/
12/46 I'eneTrueckas CBSI3b  OKCH/IOB, 2 https://resh.edu.ru/subject/lesson/16
13/47 OCHOBaHMH, KMCIIOT, COJIEii. 96/start/
14/48 Pemienue 3agau mno ypaBHEHHIO Ha 1
BBIXO/JI TIPOJTYKTA PEAKIIUH. https://resh.edu.ru/subject/lesson/16
96/start/
15/49 IIpakTnyeckasn padorta Ne6:» 1
Pemenne IKCIEPUMEHTATbHBIX
3a1a4.»
16/50 IIpoBepounasn pabdora Ne3:» 1 https://esh.edu.ru/subject/lesson/169

OCHOBHBIE KJIACChI HEOPTraHUYeCKHUX
COeIMHEeHUI,

9/start/

Paszpnen Ne3: Ilepuonnyeckuii 3akon JI.M. MenneneeBa. [lepuoanueckas cucrema.
Crtpoenue atoma. OKHCJIUTEIBLHO-BOCCTAHOBUTEIbHBIE peakuun. (154)

IIpexmeTHbIE pe3ybTaThI:

s IPpUMEHATb OCHOBHBIC Ol€palun MBICITHTEIIEHOM JCATCIBHOCTH — AaHaJIn3, CHHTE3,

CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIINI0, KJIACCU(DUKAIUIO;




packpbiBaTh cMbIci llepuonuyeckoro 3akoHa M TNEPHOJUYECKON 3aBHCHMOCTH CBOMCTB
XMMUYECKUX IEMEHTOB OT X HaxoxJeHus B Ilepuoandeckoii cucreme;
OnuceiBaTh W XapaxkTepu3oBaTth Tabiamunylo ¢opmy [lepmommueckoii cucremsl (A u b

TPYIIIBL, Majble U OOJNBIINE IEPHOLIHI) ;

COOTHOCHTH O0O3HAYCHHs. KOTOpble HMMEIOTCsl B [lepuopmueckoll cucTeMe ¢ YHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHHSI aTOMOB(COCTaB M 3apsj sapa ,o0IIee 4YHCIO 3JICKTPOHOB
,pacrpeesieHie dJIEKTPOHOB M0 AJIEKTPOHHBIM CIIOSIM

1/51 Knaccudukanus XAMHAYECKUX 1 https://resh.edu.ru/subject/lesson/16
3JIeMEHTOB. AM(OTEpHOCTh OKCHUIOB U 99/start/
THJIPOKCHUJIOB.
2/52 [Tepuoanueckuii 3aKOH J.N. 1 https://resh.edu.ru/subject/lesson/16
Menaeneesa..P.c.No6: « JAHU. 99/start/
Menoeneeg-xumuk, nampuom.
3/53 [epuomnueckas chucreMa .. 2 https://resh.edu.ru/subject/lesson/16
4154 Menieneena. 97/start/
5/55 CrpoeHue aToma. P.c. Ne7: 2 https://resh.edu.ru/subject/lesson/16
6/56 Hcnonvzoeanue amommnoii 3nepuu 6 98/start/
MUPHBIX YETIAX. ).
7157 3HaUCHUE MEPUOAUYECKOTO  3aKOHA 1 https://resh.edu.ru/subject/lesson/1697/
JI.U.MeHnpeneesa.. start/
8/58 DIEKTPOOTPULIATETHHOCTD 1 https://resh.edu.ru/subject/lesson/1700/
XUMHYECKUX DJIEMEHTOB. (OCHOBHBIE start/
BHUJIBI XUMHUYECKOU CBSI3H.
9/59 Bcepoccuiickas NpoBepOYHAas 1 https://resh.edu.ru/subject/lesson/1705/
padora. start/
10/60 Honnas cBs3p.. T.k. Ne8 1 https://resh.edu.ru/subject/lesson/3032/
start/
11/61 Kpucraamnueckre perérky. 1 https://resh.edu.ru/subject/lesson/17
00/start/
12/62 CreneHb OKUCIICHHS. 2 https://resh.edu.ru/subject/lesson/30
13/63 32/start/ https://
14/64 OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC 1 https://resh.edu.ru/subject/lesson/17
peaximn. T.kNe9., 06/start/
15/65 Hrorosas MPOBEPOYHAS 1 https://resh.edu.ru/subject/lesson/30
pa6ora.(Ned) 32/start/ https://
16/66 [ToBTOpeHue: xuMuueckas Gopmya. 1 https://ru.wikipedia.org/wiki/
17167 . _ 2 https://resh.edu.ru/subject/lesson/17
18/68 OBTOpEHME: XUMUYECKOE ypaBHEHUE. 09/start
TemaTnueckoe mIaHupoBaHue 9 Kiaace
Ne Tema Konm | DuexTpoHHbIe 00pa3oBaTebHbIE
4ecTB pecypebl
0
4acoB

PAJIEJI Ne 1. BemiectBo 1 xumuueckas peakuus(17 gyacos):

HpeHMeTHLle pe3yabTaThl 10 XUMHU:
1. PACKPBITh CMBICTT XUMHYCCKHUX HOHITHNA: XUMUYECKHUNA QJIEMCHT, aTOM, MOJICKYJIa, MOH, KAaTHOH, CJI0XHOC

BEIIECTBO, BAJICHTHOCTD, JICKTPOOTPUIATSALHOCTD, CTCIICHb OKMCICHUS, aHMOH, XMMHUYCCKas PeaKIHs,

XUMHYECKAS CBA3b, TEILIOBOM dYP(PEKT XUMHUUECKON PEAKIIUN, PEAKIIMS OKUCIECHUS, pEAKLIUS

BOCCTAHOBJICHHS, SJICKTPOJUTHYCCKAA AUCCOoOIMaMA, pCaKlIlMi HOHHOT'O 06M€Ha, OKHCJIHUTCIIBbHO-

BOCCTAHOBHUTCIIBHBIC PCAKITNHN O6DaTI/IMBIe n HeO6DaTI/IMBIe XUMHUYCCKHUEC PCAKITNH, AJIJIOTPOITHA,




aM(bOTeDHOCTI:, XUMHUYCCKas CBA3b. KDI/ICTaHHI/I‘{CCKI/Ie PEIIETKH, KOPPO3HS METAJIOB, CIJIaBbI, CKOPOCTh

XHMHUYECKON peakiuu, npeaenbHo-ponyctuMas TT1JIK BemrecTna;

2. ICNO0JIB30BATh XUMHUUECKYIO CUMBOJIMKY JUIS COCTABIEHHS XUMHUECKHX (POPMYI M XUMHUECKHX

YPaBHEHUH,.

3. onpeaeasTh BAJICHTHOCTD , CTEIICHbh OKMCICHUSA B COCAMHCHHSIX Pa3IMIHOIO
COCTaBa ,[IPUHAICKHOCTE BEIIECTB K ONPEAEAEHHOMY KIACCy COEAMHEHHH 10 (hOPMYIIE, BUI CBSI3H, 3apsia
HMOHA, XapaKTep CpeAbl, TUIl KPUCTAIUINYECKOM PEIIETKY KOHKPETHRIX BEIICCTB;

4, PacKpbIBATh cMBICI [leprommaeckoro 3aKkoHa M ASMOHCTPHPOBATh €T0 IOHUMAHHE : OIHUCHIBATh
M XapaKTEpHU30BaTh TAOUMNYHYIO Gopmy Ileproanueckoil CHCTEMBI XUMHUYECKUX DIEMEHTOB: pPa3IUyaTh
MOHATHS -IVIaBHAs MOArPYIINA, T0O0YHAs MOArPYIIHA, MaJible ¥ OOJbIINE TIEPUOABI, COOTHOCUTD
0003HaueHHs, KOTOphle MMeroTcs B [leprnoanyeckor TabIMIE ¢ YUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS
aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB, 3apsI sIApa, YACIO0 MIEKTPOHOB, pacIpeaelIEHHIE SIEKTPOHOB I10
3JIEKTPOHHBIM CIOSIM;

5. NI CTPUPABATDh B3aUMMOCBIA3b OCHOBHBIX XUMHUYCCKHUX HOHSITPIFI U IPUMCHATH 3TU
IOHSITHUS IIPYU OIMCAHNY BEIIECTB M UX IPEBPALICHUIL;
6. COCTABJATH VDABHEHUS DIEKTPOJIUTHYECKON AUCCOLMALIMNN KUCIIOT, NIEJI0OYEH U COJIEH;

MOJHBIC ¥ COKpAIIEHHEIC MOHHBIC YPABHECHUS XMMHUUYECKMX PEaKIUM, YPABHECHUS PEaKIUM ,
OOATBEPXKAAOINNX I'CHETUYCCKYIO CBA3b COCHHHCHHﬁ;

7. PACKPBIBATDH CYIIHOCTh OKMCIIMTEILHO-BOCCTAHOBUTEIbHBIX PEAKIIMI IOCPEICTBOM
COCTAaBJICHHUSA SJICKTPOHHOI'O 6aJ1cha;
8. €c00JIIIATH IpaBUJIa IOJL30BAHMSI XUMHYCSCKON IMOCYION, 1 J'Ia6ODaTODHBIM

O60DVI[0B3,HI/I€M, a TaKKC IIpaBHJIa O6D3.HIGHI/I$I C BEMECCTBAMH B COOTBETCTBUHU C HHCTPYKIIHUAMU
110 BBINNOJTHCHHUIO J'Ia6ODaTODHBIX OIIBITOB I1I0 ITOJYYCHHUIO (aMMI/IaKa, YIJIEKMCJIOTO Ta3a).

Temal. BemecTBo. Tu.

[lepriognyeckuii 3aKOH M HEPUOAUYECKAs 1 https://resh.edu.ru/subject/lesson/
11 cucrema JI.1. MenneneeBa. CtpoeHue aToma. 2688/start/

3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB

XUMHAYECKHX  DJIEMEHTOB(IIEPBBIX TPEX

TIEPHOJIOB)
212 CTpoeHHe BeIIeCTBA: BHJbI XUMHUYECKOU 1 https://resh.edu.ru/subject/lesson/

cBsi3 . THIBI KPUCTAUTMYECKHX PEIIETOK, 3033/start/

3aBUCUMOCTb ~ CBOWCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOM  PEmETKH WU BUOA
XUMUYECKOH CBA3U.

3/3 Knaccudukanus u HOMEHKJIaTypa 1 https://resh.edu.ru/subject/lesson/
HEOPraHMYECKUX BEIIECTB (MEeXIyHapoaHas 1871/start/
U TpPUBHAJIbHAS).

4/4 XUMUYeCKHe CBOMCTBA BEIIECTB, 1

OTHOCAIINUXCA K pa3jIMYHBIM KJlacCaM
HCOPTaHNYCCKUX COCI[I/IHCHI/If/’I.

5/5 I'eneTrueckas CBSI3b HEOPraHHYECKUX 1 https://resh.edu.ru/subject/lesson/
COCJTMHEHMUIA. . 1872/start
6/6 IMoBepounas padora Nel:» 1 https://resh.edu.ru/subject/lesson/
IIpoMe:xxyTOYHAsI ATTECTAIUSA.) 1872/start
77 Oo6o0maromuil ypok mo Teme :» Berectsoy . 1 https://resh.edu.ru/subject/lesson/
1872/start
1/8 .Tema Ne2:» Xumunueckasi peakuus. 10

https://resh.edu.ru/subject/lesson/
1873/start




2/9

Knaccudukanmss XuMUYECKUX peaKIuil 1o
pasHbIM Tpu3HaKaM (10 YUCIY U COCTaBY
BEIIECTB, IO TEIIoBoMy 3¢ GdeKTy .o
W3MEHEHHUIO CTETICHU OKUCIICHUS XUMHUYECKHIX
JJIEMEHTOB, IO OOpPATHMOCTH, 1O YYacTHIO
Karajau3aTtopa, 95K30- M JHIOTEPMHYECKUE
peaKIyu, TePMOXHUMHYECKOE YPABHEHHUE. .

https://resh.edu.ru/subject/lesson/
1873/start

3/10

[ToHsITHE O CKOPOCTH XMMUYECKOUN pEAKLINU
JloHsITHE O TOMO- U T€TEPOTCHHBIX PEAKIIUSIX.

4/11

[lonatue 00 OOpaTHUMBIX M  HEOOPATHUMBIX
XMUMHYECKHX  peakuusix.  [lonamue o
XuMu4eckom pasHogecuu u o0 ¢hakmopax,
BIUAIOWUX HA XUMUHeCKoe pasHosecue, d
MAaKice Ha CKOPOCHb XUMUUECKOU PeaKyuu.

https://resh.edu.ru/subject/lesson/
1875/start

5/12

OKHCIIUTEIBHO- BOCCTaHOBUTEIbHEIE
peakiuu.  CocTaBiieHHE  YpaBHEHHH  C
HCIIOIb30BAHUEM 9JIEKTPOHHOTO
oamnanca.T.k.Nel

https://resh.edu.ru/subject/lesson/
1875/start

6/13

Teopust 3JIEKTPOIMTUYECKON JTHCCOLMALINU.
DNEKTPOIUTH M HEANEKTPOIUTHI .KaTnoHs! 1
AHHUOHBI. MexaHu3MbI JIACCOLIMAIUH.
CreneHb IUCCOLIUALIH.

https://resh.edu.ru/subject/lesson/
1875/start

7114

Peakmun nouHoro ooMeHa. Y ciioBust
IIpoTeKaHus peakuuii. IoHHbIE ypaBHEHUS
(moHbBIe, COKpAIIEHHBIC); KaueCTBEHHBIC
peakuun Ha HOHBL T.Kk.Ne2

8/15

IIpakTuyeckass padora Nel:» Buusame
(akTOpoB Ha CKOPOCTH XHUMHYECKOM
peaKkuumn».

https://resh.edu.ru/subject/lesson/
1874/start

9/16

IIpakTnyeckas paGora Ne2:» Peakuum
HOHHOI0 00MeHay.

https://resh.edu.ru/subject/lesson/
1874/start

10/17

IIpoBepounasi padora Ne2: «XumMu4yeckue
peakuum».

https://resh.edu.ru/subject/lesson/
1874/start

Pazgen  Neo2: «HemeTanabl 1 110,

COCANHCHUSD).

24

IIpeaMeTHBIE PE3VAbTATHIL. |

OO0bsACHATH 00IIHMe 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB (METAJUINYECKUX M HEMETANTUIECKUX),
UX COCIUHEHUH B Ipeenax MajbiX U OOJbIINX MEPUOIOB ,a TAKKE U3MEHEHHE CBOWCTB B ITIaBHBIX

W MMOOOYHBIX MOATpyIIax;

10 . KJAcCH(UIMPOBATh XUMHYCCKHE BICMEHTBI

LHCOPIraHN4YCCKHC

BEIIECTBA M XHMHYECKHE peakiuu (IO YKMCIY M COCTaBy PErEHTOB, IO TEINIOBOMY
dpdexry, .0 HM3MEHEHHMIO CTEHNEHHM OKHUCJIEHHS;, COOCTBEHHBIX MAEH, HABBIK
YBAXHUTCIBHOI'O OTHOHICHUSA K YVYXHM HIACIAM, Od’)ODMJ’IGHHBIM B pa60Tax APYIrux
HCCJIEIOBATEIIEN

11. XapaKTePH30BaTh(OMKUCHIBATL _ OOIIME  CBOMCTBA  XMMHYECKHUX
DJICMCHTOB 41 CHeHI/IdJI/I‘-IeCKI/Ie CBOﬁCTBa IIPOCTHIX )58 CJIOXKHBIX BCILICCTB,
HOJATBEPKAast MOJCKYISIPHBIMU ¥ HOHHBIMM YPaBHEHUSIMH XUMHYCCKUX PEAKIIHM;

12. PaCcKpbIBAaTh CYIMHOCTb  OKHMCJIHUTCIIbHO-BOCCTAHOBUTCIIbHBIX
peaKIui MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOr0 OajiaHca;;
13. MPOTrHO3UPOBATh CBOWMCTBA _BCIICCTB B 3aBHCHUMOCTH oT

CTPOCHHA ,BOSMOXHOCTH NPOTCKAHUA XUMHUYCCKON PCAKIIMHK B PA3JIHMYHBIX YCJIOBUAX ]




14. MPOBOAUTHL DEAKIUHU

, NOATBEPXAAIOIINEC Ka4eCTBCHHEIA COCTaB

pPa3IMYHBIX _BEIIECTB: PACIIO3HABATh OMBITHBIM _ITYTEM :

XJIOPHJ _HWOHBI, OpOMUJI

HOHBI, WOJWI MOHEIL, KaD6OHaT HOHBI, d)OCd)aT HWOHBI, CUJIMKAT MOHBI, CVJ'II)d)aT HOHBI,

TUIPOKCUL WOHBl, KATHOHBI

aMMOHUSL,

HWOHBI, HN3YUYCHHBIX METAJIII0B,

MIPUCYTCTBYIOIIMX B PACTBOPaX HEOPTraHUYECKUX BEIIECTB.;

NPUMEHSTH OCHOBHBIE OTIEPAIIUU MBICIUTEIHHON JESTEIBHOCTH : aHATN3, CHHTE3, CPAaBHECHHUE,
00001IeHHe, cCcTeMaTH3aIrio. BEIsSBICHHE TPUYHHHO-CIICICTBEHHBIX CBA3CH JJIs U3yUCHHUS
CBOWCTB BEIIECTB M XUMUYECKUX PEAKIM €CTeCTBEeHHO-HAYYHBIE METOJbI: HAOIIOCHIIE,
M3MEepeHHe, IKCTIEPUMEHT, (peabHbIi 1 YMCTBEHHBIH ), MOIETTPOBAHHE.

1/18 | O6mas  xapakTepucTHKa  TrajoreHoB(54). 1 https://resh.edu.ru/subject/lesson/
OcobeHHOCTH CTPOCHHUS 3034/start
aTOMOB,XapaKTEPHbIC CTETIICHU OKHUCIICHHS.
Crpoenue u (pu3mueckue CBOWCTBA MPOCTHIX
BEIIECTB raJIOTCHOB Ha IPUMEPE XJIOPA.

2/19 | XmopoBomopos, COJISTHAs KHUCIIOTA, 1 https://resh.edu.ru/subject/lesson/
XUMHYECKHE CBOIICTBa, MOJIy4YeHue 3034/start
Baxnerimme Xmopuapl U HaXOXKJICHUE UX B
IPHUPOJIE.

3/20 | MMpakTuyeckas: padora Ne3:» Ilosydyenue 1 https://resh.edu.ru/subject/lesson/
COJISTHOI KHCJIOTHI H ONBITHI € HeW». 3034/start

4/21 | Pemenue 3amad mo GopmMmyse U ypaBHEHHIO 2 https://resh.edu.ru/subject/lesson/

5/22 | (na n3GBITOK M HETOCTATOK) 3034/start

6/23 OOmiass  xapakTepucTUKa 3JIEMEHTOB 6 1

rpynmsl-A. OcCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIC CTeNeHU okucieHus. CTpoeHue
u  (uU3NYeCKHe CBOWCTBA KHUCIOpOJAA W
cepbl.(7 4)

7124 XUMHYECKHE CBOMCTBA CEpbl. AJIOTPONUS 1 https://resh.edu.ru/subject/lesson/2

cepsl .Cepa B ipupoze. 751/start/

8/25 | CepoBomopo. CBoiicTBa cepoOBOAOPOIA. 1 https://resh.edu.ru/subject/lesson/
2751/start/
https://resh.edu.ru/subject/lesson/
1877/start

9/26 | Cepnas kuciora. PU3NUECKHE U XUMUIECKUE 1 https://resh.edu.ru/subject/lesson/

cBoiicTBa cepHoi KUcaoThL. T.k.Ne3. 1877/start

10/27 | Tlomy4enue cepHO#l KHCIOTHL [IpuMmeHeHHe. 1 https://resh.edu.ru/subject/lesson/

Comu cepHoii  kucnorel. KauecTBeHHas 1877/start
peakius Ha Cyab(haT aHHUOH..
11/28 | MpakTu4eckasi padora Ned:» Pemenue 1.
IKCNEPUMEHTAIbHBIX 32129,
12/29 | P.c. Mel:»Xumuueckue 3azpaznenus - 1 https://resh.edu.ru/subject/lesson/
Kucinommubsle 002cou, 3a2pa3sHeHue 6030yxa u 1878/start/
8000€MO08 , cnocoowvl e2o
npeodomepauieHus.
13/30 | OOmiass xapakTepUCTHKA 5 rpynmel-A. 1 https://resh.edu.ru/subject/lesson/
Oco0eHHOCTH CTPOCHHSI aTOMa a30Ta U a30Ta 1878/start
dbocdhopa, creneHu OKuCIeHHS. A30T B
IPUPOJIE.
14/31 | ®usnveckre ¥ XUMHYECKHE CBOWMCTBA a30Ta. 1 https://resh.edu.ru/subject/lesson/
Kpyrosoport a3ora B npupoJe. 1878/start
15/32 | Ammuak .CBoiicTBa, pUMEHECHHE, 1 https://resh.edu.ru/subject/lesson/

II0JIyYEHHUE.

1880/start



https://resh.edu.ru/subject/lesson/2751/start/
https://resh.edu.ru/subject/lesson/2751/start/

16/33 | lpakTuueckas padora NeS» IloayueHue 1 https://resh.edu.ru/subject/lesson/
aMMHAKa M M3YYeHHe ero CBOiCTBY. 1880/start
17/34 | Conu ammonus. T.kNed 1
18/35 | AsoTHast KHCIOTa , TOJy4CHHE, CBOWCTBA . 1 https://resh.edu.ru/subject/lesson/
Hurpatsl 2688/start
19/36 | P.c.Ne2: Hcnonvzosanue coneti Humpamos u 1 https://resh.edu.ru/subject/lesson/
coneul aszoma (Kuciomuvie 2688/start
0024COU, 3a2PAZHEHUS, 6000EMO8,8030YXA,NOYE
bLy.
20/37 ®ocdop. Ctpoenue atoma docdopa. 1
Aniorponnbie mogupukanmnu gocdopa..
21/38 Oxcun  docdopa, dochopHas KUCIOTA. 1 https://resh.edu.ru/subject/lesson/
Comu- dhocdarel. KauecTBeHHas1 peakius Ha 1882/start
docdarsr.
« MuHepaJbHbIe YI100peHus».
22/39 OO0miass xapakTepUCTUKA DJJIEMEHTOB 4-A 1
rpynnbl. Amotpornust yriepona. CBoiicTBa https://resh.edu.ru/subject/lesson/
yraepona.  AxpcopOuus.  Ikonozuuecue 1883/start
npooneMbl , CEA3AHHbBIE C Y2INEKUCTbIM
2a30m, RApHUKOBLLL Ihhexkm , uzmenenue
Kaumamay. Y20,1bHaa KUcioma u eé couu.
23/40 IMpakTuyeckasi padora Ne6:» Ilosyuenune 1 https://resh.edu.ru/subject/lesson/
YIJIEKHCJIOT0 Tra3a M ONBITBI € HUMY. 1882/start
KauvecTBeHHasi peaknusi Ha KapOOHATHI.
24/41 IMpoBepounas padora Ne3:» 1 https://resh.edu.ru/subject/lesson/
Hemetamnb. 1883/start
Paznen  Ne3:» Merasanl _ u__ ux | 16
COeIMHEHUSDY.
1/42 OOmrasi  xapakTepuCTUKAa METaUIOB  Ha 1 https://resh.edu.ru/subject/lesson/
OCHOBE TIOJIOKEHUS B  TIEPHUOAMYSCKOMN 1884/start
CHUCTEME AN .Menneneesa; CTpOEHHE
aTOMOB; METAJTMUECKas KPUCTAJUTNYECKast
peméTka U MeTayutndeckast cBsizb. CBOMCTBA
METAJUIOB.
2/43 [ToHsiTHE O KOPPO3UU M OCHOBHBEIE METO/IbI 1 https://resh.edu.ru/subject/lesson/
00pbOBI C KOPPO3UEH METAILIOB. . 1884/start
3/44 CruaBbl (craus, 9YTVH, OpoH3a) 1 https://resh.edu.ru/subject/lesson/
[lpumeHeHne  crIaBoB B ObITY H 1884/start/
MIPOMBIIJICHHOCTH.
4/45 [[lenoynble  MeTayUIBI:  HaxXOXKACHHE B 1 https://resh.edu.ru/subject/lesson/
nepuonuveckoil cucreme .Dusznyeckne u 1885/start
XMMHYECKHE CBOMCTBA METAIIOB. OKCHIBI U
runpokcuabl.lIpumenenue. T.k.NeS
5/46 [[[énouno-3emenpHbie  MeTaLIBL.CTpOCHUE 1 https://resh.edu.ru/subject/lesson/
aToMoB, cBoiictBa. P.c.Ne5:» Kécmkocmo 1885/start
600bl U CNOCOOBL €€ YCMPAHEHU).
6/47 AJNIOMMHUH, TIOJOKCHHE  alllOMUHHS B 1 https://resh.edu.ru/subject/lesson/
MePUOIMUECKON CUCTEME, CTPOCHHE aTOMa.. 1886/start
7148 AmdoTepHbIe COTMHCHNUS aTFOMHUHUSL. 1 https://resh.edu.ru/subject/lesson/

1885/start




8/49

Keneszo. IlomoxkeHue xejeza B TaOIUIlE
J.U. MenneneeBa. OcoOEHHOCTH CTPOCHHSA
atromMa. @DusnueckMe U XHMUYECKHE
CBOICTBA KeJIe3a.

https://resh.edu.ru/subject/lesson/
2749/start

9//50 Okcuabl ¥ THAPOKCHIBI  Kelle3a W HX https://resh.edu.ru/subject/lesson/
CBOMCTBa 1888/start

10/51 IpakTuueckass padora Ne.7:» Peinenue https://resh.edu.ru/subject/lesson/
IKCHEPUMEHTAIBHBIX 3a7a4 MO0 TeMe - 1887/start
JKeJIe30 H COeTUHEHNS JKeJie3a.

11/52 IpakTuueckass padora Ne8:» Pemenue https://resh.edu.ru/subject/lesson/
JIKCIEPUMEHTAJbHBIX 3aJa4 10 TeMe: 2750/start
MeTAJIBD.

12/53 P.c.Ne6:» MecTopoKaeHHe METALJIOB B https://resh.edu.ru/subject/lesson/
ApXaHreJibCKoil 001acTH.. 1889/start

13/54 Pemrenne 3agad ¢ IPOM3BOJACTBEHHBIM https://resh.edu.ru/subject/lesson/

14/55 | copepxanuem 1890/start

15/56 | IIpoBepounasi paGora Ned:»MeTasLabi»..

16/57 | IIpomexyTouHasi aTTecTanus 3a Kypc 9 https://resh.edu.ru/subject/lesson/
KJjacca B (popMe MTOrOBOM NPOBEPOYHOMH 1891/start
padoThI.
-Paznen Ned: «Xumusi u okpy:Kawumas https://resh.edu.ru/subject/lesson/
cpeaay. 1891/start
IIpeameTHbIe pe3yJbTATHI:
IIporno3upoBaTb CBOWCTBAa BEIIECTB B
3aBUCHMOCTH OT CTPOCHHS;

1/58 HoBblie MaTepuabl u TexHomoruu BemecTa https://resh.edu.ru/subject/lesson/
U MaTepualbl B TOBCEJIHEBHOM JKHU3HU 1891/start
9eJI0BEKa.

2/59 Xumust " 3JI0pOBbE. be3onachoe https://resh.edu.ru/subject/lesson/
HUCIOJb30BAHUE BEIIECTB U XUMHYECKHUX 2748/start
peakuuii B ObITy. IlepBas mnomous mnpu
OTpPaBJICHUSIX.

3/60 OCHOBBI DKOJIOTHYECKOM IPaMOTHOCTH. https://resh.edu.ru/subject/lesson/
XUMUYECKHUE 3aTPA3HEHNS] OKPYKAIOIIEn 1891/start
cpensl. (ITIJK).

4/61 Poiib XMMUM B pelICHHH YKOJIOTHUECKUX https://resh.edu.ru/subject/lesson/
npo0eM. 1891 /start

5/62 [TpupoHBIE HCTOYHUKH YTIIEBOIOPOAOB https://resh.edu.ru/subject/lesson/
(yromas, mpupoAHbIi Ta3, HeTh), MPOTYKTHI 2748/start
uX nepepaboTKU ,UX poJib B OBITY U
MPOMBINUICHHOCTH.

6/63 CunukatHas MpOMBIIUIEHHOCTh .JM3ydyenue https://resh.edu.ru/subject/lesson/
0o0pa3loB  cTekjga, KEPaMUKH, CILJIABOB 1891/start/
METaJIJIOB, TOJIUMEPOB.
Tema 3. O60011eHHE 3HAHUH

1/64 | [loBropenue o TeMe: XuMu4ecKas
peaKIms.

2-5/65- | [ToBTOpenne 1o Teme Kypca:Pemrenue https://resh.edu.ru/subject/lesson/

68 3a1ad4. 1694/start/




