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COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKA. XHMMHS B CUCTEME HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperatHoe coctossHue BemiectB. llonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHBIE BelIeCTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaleHTHOCTP aTOMOB XMMHUYECKHUX  DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCHUTENIbHASI MOJIEKYJ I pHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHCHUU.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3auMocBsi3b KOJIMUECTBA, Macchl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢opMyniaM XUMHUYECKUX COSAMHCHU.

®u3nueckue M XHMHYECKHE SIBICHUSA. XUMHUYECKas peakuuss UM e€ IMpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKUE ypaBHeHUs. Knaccudukams XMMUYECKUX PeaKnui
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuu U mpuéMaMu
oOpatieHust ¢ 1abOpPaTOpPHBIM OOOPYNIOBAaHUEM, M3YUYCHHE M ONMHCAHHE (DU3MUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOMoieHne pu3nuecKux (IJIaBIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALHMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICHCTBIE MeJa ¢ KHCIOTOMN) SBJIEHUH, HAOIIOAeHNE
W ONKCAaHWE TPU3HAKOB MIPOTEKAHUS XUMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmeau (ll), usydyenwe crocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUBAaHUE, AUCTUILIALINA,
xpomaTtorpadusi, TMpPOBENECHWE OYUCTKA ITOBAPECHHON COJHM, HAONIOJCHUE W ONHMCAHHC
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHUE
MojieNield MOJIEKYIT (ITapOCTEP KHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKHX BellecTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M TPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (pEaKlUyd TOPEHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MMONydeHHs KHUCIOpoJa B JlabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoge. O30H — algoTporHas MOAU(PHUKAIUS
KHUCJIOpOJa.

TemnoBoit >(hdexT XuMHYECKOW peakIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/AyXa, YCUJICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »smemeHT W mpocroe BemiecTBO. HaxokmeHue Bogopoja B MPHUPOJE,
buznyecKkrue 1 XuMHUYeCKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oyueHus. KucioTsl u comnu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacelmieHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas MOJsl BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHUpOJE. 3arps3HEHUE MPUPOAHBIX BoJ. OxpaHa M OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIIOTHEIE, aM(oTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
OKcUI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHue okcuaoB.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. @u3ndeckue U XUMHUECKHE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHMYECKUX COCUHEHUN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpalleHus ropeHus (moxkapa), 03HaKOMIIEHUE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIOB), HAOIIOACHIE 00Opa3IoB BEUIECTB KOJIMUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAJIOB), MCCIIEAOBAHUE OOpPA3I[0B HEOPIaHUYECKUX BEILIECTB Pa3IMUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpalau3alud, [OJyYeHHME HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIU, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoauveckuii 3akoH u [lepuoanyeckasi cucremMa XuMudeckux 3jaemenTos /1. U.
MenpeneeBa. CTpoeHue aToM0oB. XuUMHYecKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuu

[lepBble TOMBITKA KIACCU(PUKALNUU XUMHUECKUX dieMeHToB. [loHsTHe O rpynmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENbHBIE METAIUIbI, TaJIOreHbl, UHEPTHBIE ra3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3ortombl. Onexktponbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX d1eMeHTOB [leproauueckoil CHCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKAa XHMHYECKOrO JJIEMEHTAa MO €ro IMOJOKEHUIO B
ITepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (momnsipHas " HEMoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHbIE  peakuuu. [Iporeccer
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETalIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OMBITOB, WITIOCTPUPYIOMIUX TTPUMEPHI
OKHUCJIUTETHFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Meswcnpeomemnnie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjlacce OCYIIECTBIISETCS
yepe3 HCMOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUISI OT/AEIBHBIX MPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTeCTBEHHO--HAY4HbIE IOHATHS: Hay4HbIM (akT, TUIoTe3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
palMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, neixanue, ouocdepa.

I'eorpadusa: armocdepa, ruzpocdepa, MuUHepalbl, TOpPHbIE IOPOAIbI, IOJE3HbIE
MCKOIIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peaKusi

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX MEPUOJOB, KalMsl, KaJIbLMs U HUX COCIUHEHHH B COOTBETCTBUU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHMJbl XHMHUYECKOH CBA3M. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUNIMYECKOW PEIIETKHM M BHUJA XUMHUYECKOH
CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEIIIECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIAaCCaM HEOPraHMYECKHX COEIMHEHUH, IeHeThdeckKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMHYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TemIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTHIO KaTajlu3aropa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[Tonstne o cxopoctu xumuueckoil peaxiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumHueckoM paBHOBeCHH. DakTOpbl, BIMSIOIIME HAa CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, SJEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAHOBUTENBbHON peakiuu. COoCTaBlI€HHE YPABHEHHMH OKHCIUTENIbHO--BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIOIb30BaHUEM METO/1a SJIEKTPOHHOTO OaslaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHsI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DJIIEKTPOTUTHI.

Peakiun moHHoro o6meHa. YcClIOBHs NPOTEKaHUS peakiMii HOHHOrO OOMeHa, MOJHbIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIOT, OCHOBaHHUI M COJIE B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpOB, MCCIEI0BAaHUE IJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOIEcca AUCCOLMALUN
KHUCJIOT, IIeno4Yed W cojeil (BO3MOMKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
OocaJKa, BblJelIeHHE ra3a, oOpa3oBaHUE BOJbl), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, pPEaKLUU DPAas3IoKEHUs, COCAUHEHNUS),
pacrno3HaBaHWE HEOPTraHMYECKHX BEUIECTB C IOMOIIBIO KAavyE€CTBEHHBIX PEAKLUM Ha HOHBL,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl 1 MX cOeJUHEHUA

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu). Xuoposopopoa. ConsiHasg  KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIy4eHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHM3M uelloBeka. BaykHelme Xi10pu bl
1 X HaXO0XJIECHUE B IPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKMe M XMMUYecKHe cBOHCTBA. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KaUeCTBEHHAs peakiys Ha cyibdar-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmas xapaktepucTuka 3jeMeHTOB VA-rpymnmnbel. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoze, (QHU3UYECKUue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MOJlydeHue u npuMenenne. Conu aMMOHUS, UX (PU3NIECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
duznveckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
yno0peHui. XuMHU4YeCKOoe 3arpsi3sHEHUE OKPYXKAIOMEeH Cpeibl COSTMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrea. Okcup docdopa (V) u pochopnas kuciora,
¢u3nueckue M XUMHMYECKHE CBOIcTBa, monydeHue. Vcnosab3zoBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTpPOEHHUs aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIIMK, PaCIPOCTPAHEHHE B
npupoje, pusnueckue 1 XuMH4eckue cBoiicta. Axcop6iuus. Kpyrosopot yriepoaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe mpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a T100aIbHOTO MOTEIUIEHHs KJIMMara, MapHUKOBBIM 3QQeKkT. YroibHas KHUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHe CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEUIECTBaX KaK O COEAMHEHMSIX YIiepoja
(MeTaH, 3TaH, OTWUJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [IOHATHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YeloBeKa. MarepualbHOE E€IHUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusmueckre u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemHuss B mnpupone. OOmme mnpenctaBieHus o0 okcuge kpemuus (1V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue



CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. I[IpoGrembl
0€30MacHOro UCMOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIIOB B TOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOICTB COJISTHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3MYECKue U XUMHUYECKHE CBONCTBA TajlOr€HOB U MX COCIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHUE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUZEOMATEpHaJOB), HaONIOAeHUWE Tpouecca OOYyIJIMBaHUS  caxapa TMOja  JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakIMu Ha Cynb(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MO’KHO HMCIIOJIb30BaHKUE BUAECOMATEPHAIIOB), 00pa3liaMi a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3yUYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
KAYeCTBCHHBIX peaknuid Ha HOH aMMOHUs U Qocdar-nOH MU U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOTrasa, MojydeHue, cCoOupaHue, paclio3HaBaHUe
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE IMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIHUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PEUICHUE SKCIEPUMEHTANbHBIX 3a1ad 1o TeMe «BakHeliue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBs3b M METAJUIMYECKas KpUCTAJUTHYeCKas
peméTka. DIEKTPOXUMHUYECKUH psJ HanpsbKeHUH MeTawioB. Pu3MUecKMe U XUMUYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl nonydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Koppo3uu. CIiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucteMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJEHHE B Mpupoje. Ou3nueckrue U XUMHYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATpHsl U Kamius. [Ipumenenue
IIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii W KalbLUW: noyiokeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeilmme coeanHeHUs
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xuMuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxXOXJIAeHUE B Tpupoje. Pu3nueckue U XMMHUYECKHE CBOWCTBA
anmroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX d3nemeHToB J[. H.
MenneneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ousznyueckrue U XUMHUUYECKUE CBOMCTBA
xenesza. Oxkcupapl, ruapokceuasl u conu skenesa (II) m xenesa (1), ux cocras, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMh METa/lIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4deHUEe Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJB30BaHUE BHJIEOMATEPHAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPHUS C BOJIOM (BO3MOYKHO UCTIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHHUS XKejle3a B



Kucimopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllus, alFOMUHUS, ITMHKa, xene3a (1) u xenmesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/Ia aTFOMUHUS W THUIPOKCH/IA IIUHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4 T10
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMHA ¥ OKpPY:Kaomas cpeia

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas moMomp NpU XUMHUYECKUX OXKOTrax |
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKAroIel cpeasl (MpeaesibHas JomycTuMasi KOHIIEHTPALUs
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHuu 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKJIO, CIIJIaBbl METAJIOB, TOJIMMEPHbIE MaTEpUaJbl).

Mesxxcnpeomemmnuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU JUISL OT/AETBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOIO IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAy4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 2(P(EKT, TEXHOTIOTHS, MAaTEPHAIBL.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
paZIMOaKTHBHOCTb, MOJIEKYNA, JJIEKTPHUYECKUH  3apsil, MPOBOJHUKH, MOJIYIPOBOTHHKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTAJUIMUYECKas pEmETKa, CIUIaBbl, (PU3MUECKUE BEIMYUHBI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKocHUcTeMa, MHHEpAJIbHBIC YIO0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJabTaThl OCBOEHMSI IPOrpaMMbl OCHOBHOIO OO0IIEro 0Opa3oBaHUs
JOCTUTAIOTCS B X0/1€ OOy4YeHHUS] XUMUHU B €IMHCTBE Y4eOHOI M BOCHUTATENbHOM JEsTeNbHOCTU B
COOTBCTCTBHUU C TpaJUIIHMOHHBIMU pOCCHfICKPIMPI COIIMOKYJIbTYPHBIMH W OYXOBHO-HPABCTBCHHBIMH
LIEHHOCTAMHU, MPHUHITHIMU B OOIIECTBE MpaBUJIaMU U HOpMaMHU IOBEJIEHUS U CIOCOOCTBYIOT
IporeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLTUATTU3AIMH 00YJaIOIIUXCSl.

JIM4HOCTHBIE pE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS
CHUCTEMOM TTO3UTHUBHBIX IOEHHOCTHBIX OpI/IeHTaHI/If/'I U paCclIMpCHUC OIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIE€ B YACTHU:

1) naTpHOTHYECKOTO BOCTTUTAHHUSI:

LIEHHOCTHOTO OTHOILIEHHSI K OTEUYECTBEHHOMY KYJIBbTYPHOMY, UCTOPHUYECKOMY M HAy4YHOMY
HacJI€AUK, IIOHMMaHUs 3HA4YCHUA XUMHYECKOH HayKH B JKHU3HH COBPCMCHHOI'O O6HICCTB8,,
CIOCOOHOCTH BJAJIETh JIOCTOBEPHOW HH(pOpMAIMEl O MEepeNOBBIX IAOCTHKEHHUSX U OTKPBITHUAX
MHUPOBOW U OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa
U 00ILIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MPEACTABICHUS] O COLMUAIBHBIX HOpPMAaxX M IMpaBUJiaX MEXKIMYHOCTHBIX OTHOLIEHUN B
KOJIJICKTHUBCEC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6IH€CTB€HHO HOJIG3HOI>'I,
y4eOHO-UCCIIeIOBATENILCKON, TBOPYECKOM U APYrUX BHJAX JAESITENbHOCTH, TOTOBHOCTU K
pa3sHoOOpa3HON COBMECTHOM MESATETBLHOCTH IMPH BBHIMOJHEHUH Y4eOHBIX, IMO3HABATEIbHBIX 33jad,
BBITIOTHEHUH XMUMHYECKHX OSKCIEPUMEHTOB, CO3JaHHM Y4YeOHBIX MPOEKTOB, CTPEMIICHUSA K
B3aMMOINIOHMMAHUIO W B3aWMMOIIOMOIIMW B IPOLECCE STOM y‘I@6HOfI ACATCIIBHOCTH, T'OTOBHOCTHU
OLICHUBATh CBOE MOBEJEHUE U MOCTYIIKH CBOMX TOBAPHIIEH C MO3UIIMM HPABCTBEHHBIX U IIPABOBBIX
HOPM C YYETOM OCO3HAHHMS TOCJIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHUE  MpPEJACTaBICHMs] O  BEIIeCTBE M XMMMYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHsS HAayKH M COCTaBISIOLIUE OCHOBY JUIS
IMOHUMAaHUs CYIIHOCTH H&y‘lHOﬁ KapTUHBI MHpa, MPCACTABICHUA 00 OCHOBHBIX 3aKOHOMCEPHOCTAX
pa3BUTHS MPUPOABI, B3aUMOCBS3AX 4YEJIOBEKA C NMPUPOJHOW CPENoil, O pPOJIM XMMHUHM B MO3HAHHUU
ATHUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTHBBI, HAlpPABICHHBIE HA IIOJYyYEHHE HOBBIX 3HAHMM IO XHMMHH,
HeoOXoauMBble Ui OOBSICHEHUs HaOJII0JaeMbIX TPOLIECCOB U SBJICHMH, II03HABATEIbHOM,
MH(OPMALIMOHHON M YUTATEIbCKON KYJIbTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENIbHON paboThl ¢
y4eOHbIMM TEKCTaMM, CHPAaBOYHOW JUTEpaTypoi, IOCTYMHBIMH TEXHHUUYECKUMH CpEICTBAMU
MH(POPMAIIMOHHBIX TEXHOJOTHUI;

uHTepec K OOy4YeHMIO M IO03HAHMIO, JII0003HATENbHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHONW M HCCIEAOBATEIBCKON NEATETLHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) hopMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 3JIOpOBBIM 00pa3 >KHU3HH, OCO3HAHME TIOCIEICTBUN W HENPHUITHE BPEIHBIX MPUBBIYEK
(ynorpeOyieHUsT aJKOroJisi, HAPKOTUKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIIOJCHHUS IPaBUI
0€30MMacHOCTH NP 0OpalleHNH ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U pealIbHOM JKU3HH;

5) Tpy10BOr0 BOCIUTAHUS:

MHTEpEC K MPaKTUYECKOMY H3yUeHHUIO0 Ipodeccuil U Tpyaa pa3IUyHOro poja, yBaKEHUE K
TPYAYy U pe3yJbTaTaM TPYAOBOH IEATENbHOCTH, B TOM UUCIIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX
3HAHUU MO XMMUU, OCO3HAHHBIN BHIOOP MHIMBUAYAIBHON TPAEKTOPUU MPOJOJKEHHUS 00pa30BaHuUs



C y4€TOM JIMYHOCTHBIX HHTEPECOB U CHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, YCHEIHON POodeCCHOHATBHON NEITEILHOCTH U PAa3BUTHS HEOOXOIUMBIX YMEHUU,
TOTOBHOCTB aJallTUPOBAThCA B MPO(eccroHalbHOI cpejie;

6) 9KO0JIOTNYECKOT0 BOCTIUTAHHUS:

9KOJIOTMUYECKU 1IeJIeco00pa3Hoe OTHOIICHHE K MPUPOJE KaKk MCTOYHHMKY >KM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHMMAaHHWE IICHHOCTH 3J0pOBOr0 M Oe30omacHOro oOpasa >KU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3[J0POBBIO, OCO3HAHUE
LEHHOCTH COOJIOJICHHS MpaBUil 0€30MacHOr0 MOBEACHHS MpPU padoTe C BEIIECTBAMH, a TAKXKE B
CUTYALUX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CMOCOOHOCTH MPUMEHATh 3HAHMS, OJyYaeMble MPU W3YUYEHUH XUMHHM, JJIS pEIICHUs 3a/1ad,
CBA3AHHBIX C OKPYXAIIEed MPUPOJHON Cpenoi, JUisl MOBBILIEHUS YPOBHSA 3KOJOTMYECKOU
KYJIBTYpBl, OCO3HaHUS TJIO0AIBHOTO XapakTepa HKOJOTHYECKUX MpoOJIeM M MyTed MX pereHus
IIOCPEICTBOM METOAOB XHWMHH, HKOJIOTHYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOICTBOBAaTHCSA UM B
ITI03HABATEJIBHOW, KOMMYHUKAaTUBHOM U COLMAJIbHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MeTanpeaMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYMMbIE il (OPMHUPOBAHUS
MHUPOBO33PEHHUs OOIIEHAayYHble TMOHATHUS (3aKOH, TEOPHs, NPUHLMII, THIOTEe3a, (PakT, cucTema,
IIPOLIECC, SKCIIEPUMEHT U JAPYroe€.), KOTOPbIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAyUHBIX Y4YEOHBIX
mpeIMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUM U3 3TUX IPEIMETOB (OPMUPOBATH MPEACTABICHHE O
LIEJIOCTHOW Hay4YHOM KapTHHE MHpa, U YHHMBEpcajbHble ydeOHble AEUCTBHs (IO3HABATEJbHBIE,
KOMMYHHUKATHUBHBIC, PETYIATUBHBIE), KOTOpbIE 00ecrneynBaloT (OPMHUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYLIECTBIICHUIO YU€OHOU €S TEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIe N1eCTBUS

ba3oBble JJornyeckue AeicTBHA:

YMEHUS UCTIOIb30BATh NPUEMBI JJOTUYECKOTIO MBIIUICHHS TP OCBOCHUH 3HAHUM: PACKpPbIBATh
CMBICJ XUMHUYECKUX MOHATUHN (BBLAEIATh UX XapaKTEpHbIE IPU3HAKU, YCTaHABIUBATh B3aUMOCBS3b
C IPYTUMU HOHSATHUSMHU), UCIIOIb30BaTh MOHATHUS AJI1 OOBSICHEHUS OTIENbHBIX (PAKTOB U SIBICHUH,
BbIOMPAaTh OCHOBaHMSA W KPUTEPUM Ul KIACCHU(PUKALMU XMMHUYECKHUX BEIIECTB U XMUMHYECKHX
peakuuii, yCTaHaBJIMBaTh MPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXJYy OObEKTaAMU U3YUEHHUS, CTPOUTH
JIOTHUECKUE pacCyXIeHHUs (MHIYKTHBHbIE, ACAYKTHBHBIC, IO AaHAJOTMM), JIeNaTh BBIBOJABI U
3aKJIIOYECHUS;

yYMEHHE NPUMEHSTh B Mpollecce MO3HAHMUSA MOHATHUSA (IIPEIMETHbIE M METalpeMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOJb3yeMble B XUMHUH, NpeoOpa3oBbIBATH LIMPOKO
IPUMEHSIEMbIE B XUMHHM MOJICJIbHBIE MPEJCTAaBICHUS — XMMHUYECKUH 3HAK (CUMBOJ 3JEMEHTa),
xumuueckas (opMmyna M ypaBHEHHE XHMMMYECKOM peakuMu — TpU peleHud ydeOHo-
MIO3HABATENBHBIX 33Ja4, C YUETOM ITHX MOJENBHBIX IIPEICTaBICHUN BBISIBIATH U XapaKTepU30BaTh
CYLIECTBEHHbIE MPU3HAKU M3Yy4aeMbIX OOBEKTOB — XMMHUECKHUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISIBJISITH OOIIME 3aKOHOMEPHOCTH, TPUUMHHO-CIIEICTBEHHBIE CBSI3U M IPOTUBOPEUUS B H3y4aeMbIX
Iporeccax U sBJICHUSIX.

ba3oBble uccienoBarebCKue AeHCTBHA:

YMEHHUE HCTOJb30BaTh TOCTABICHHBIE BOIPOCHI B KAYECTBE HHCTPYMEHTA IMO3HAHUS, a TAKKE
B KauecTBE OCHOBBI JUIsI (HOPMUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABHIIBHOCTU BBICKA3bIBAEMBIX
CYKJCHUN;

npuoOpeTeHre ombiTa MO IUIAHUPOBAHUIO, OPraHU3allMd W TPOBEIEHHUIO YYEHHYECKHUX
AKCIIEPUMEHTOB, YMEHUE HaOII0JaTh 3a XOJO0M MPOIecca, CaMOCTOSTENIbHO MPOrHO3UPOBATh €ro
pe3ynbTar, (GopMynupoBaTh 000OLIEHHS W BBIBOJBI MO pE3yjibTaTaM MPOBEAEHHOTO OIIbITA,
MCCIJIEIOBAHMsI, COCTABIIATh OTUET O MPOJIeNIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH UHGOPMAIIUIO PA3IUYHBIX BHIOB U
¢dopM mpeacTaBIEHUs, MOJYYaeMYI0 U3 Pa3HbIX HMCTOYHHUKOB (HAyYHO-TIOMYJISIpHAs JHUTEparypa



XUMHUYECKOTO COJEep KaHMsI, CIPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUECKU OLIEHUBATh
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHE NPUMEHSATH Pa3IMYHble METOAbl U 3allpOChl MPH MOUCKEe U 0TOOpe MH(OpMaUKU U
COOTBETCTBYIOLINX JTAHHBIX, HEOOXOJMMBIX JUIsl BHIMOJIHEHHS y4eOHBIX W MO3HABATEIbHBIX 33134
OnpeAeNnEéHHOro THIla, NPUOOpEeTEeHHEe OIbITa B O0JIACTH HUCHOJB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJAJE€HUE KYJIbTYpOHl AaKTUBHOI'O HCIOJIb30BAHMS Pa3IUYHbIX
MOMCKOBBIX ~CHUCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTHUMalbHYIO (OpMy MpeAcTaBiIeHUs
uHbOpMAlMM W WJUIIOCTPUPOBATH peEIIaeMble 3aaydl HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu hopmMamu rpad@uKy U UX KOMOMHAITUSAMU;

YMEHHE WCIONb30BaTh W AaHAJIM3UPOBATh B THpolrecce Y4eOHOW W HCCIeN0BATENbCKON
NesITeIbHOCTH UH(DOPMALIHIO O BIAUSHUH MPOMBIIIEHHOCTH, CEJIbCKOT0 X03sIIICTBa U TpaHCIIOpTa Ha
COCTOSIHME OKPY’KAIOLIEH MPUPOJHON CpEIbI.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

yMEHUS 337[aBaTh BOIPOCH (B X0/1€ AUaIOTa U (UJIK) AUCKYCCHH) TIO CYIIECTBY 00CYkIaeMoit
TeMbI, (GOPMYITHPOBATH CBOU MPEIOKEHHIS OTHOCUTEIHHO BHITIOJHEHHSI PEATIOKEHHOM 3a/1a4u;

YMEHHUS [IPEICTABIATh [TOJIyY€HHbIE PE3YyJIbTaThl I03HABATEIbHON IE€ATEILHOCTU B YCTHBIX U
MUCBMEHHBIX TEKCTax; JielaTh MPE3CHTALMI0 PEe3yAbTaTOB  BBHIMOJHEHHS  XUMHYECKOTO
JKCIIEPUMEHTa (JIa0OpaTOPHOTO OIBITa, J1a0OpaTOpHOW pPabOTBI TO WCCICAOBAHHUIO CBOHCTB
BEIIECTB, YUeOHOTO MMPOEKTA);

YMEHHSI y4e€OHOIO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HABAaTEIbHOU U
UCCIIeIOBATENLCKOM JeSITeIbHOCTH MPU PEIICHUN BO3HUKAIOIIUX MPOOIEM Ha OCHOBE y4€Ta 0OLIUX
MHTEPECOB M COrJacoBaHUs MO3ULUN (0O0CYXAEHUS, OOMEH MHEHMSIMH, «MO3IOBBIE ILTYPMBI»,
KOOpJUHAIIMSI COBMECTHBIX JEHCTBUIL, ONpeielieHne KPUTEPUEB O OI[EHKE KaYyeCTBa BHIMOJTHEHHON
paboThI U ApyTHE).

PeryasiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OINPEAENATh LEIN ACSITEIbHOCTH, IUIaHUPOBAaTh, OCYLIECTBISTH,
KOHTPOJIMPOBATh U MIPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITEILHOCTD, BEIOUpATh Hanbosee
3¢ deKTUBHBIE CIIOCOOBI PELIeHNs YUeOHbIX U NTO3HABATENbHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIIATh
UM KOPPEKTUPOBATh NPEJIOKECHHBIA aITOPUTM JCUCTBUN IIPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAaHMH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX, OLEHUBATh
COOTBETCTBHE IOJYYEHHOTO pe3ylbTaTa 3asBJIIEHHOM 1Ield, YMEHHE UCIOJb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIIOBUH 3aJaHUM.

MHNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO O0s3aTEIBHOIO  COZAEp KaHus,
YCTAaHOBJIEHHOTO JaHHOW (¢enepanbHOW pabouell NporpaMMoi, BBIIEISIOT: OCBOEHHBIE
00yJaroImuMUCs HayyHble 3HAHUsI, YMEHUS U CIIOCOOBI IeHCTBUH, crienupuieckue A IpeaAMeTHON
obOnactu «XUMHS», BUIBl JIEATENBHOCTH MO IOJIYYEHHIO HOBOTO 3HAHUS, €r0 MHTEpIpETaluH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX M HOBBIX CUTYAIHIX.

K kxoHny oOyuyeHuss B 8 kjacce IpeiMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IOHSATHI: aTOM, MOJEKyJa, XUMHYECKHUH

JJIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH (OAHOPOJHAS U HEOJHOPOAHAS),
BaJICHTHOCTh, OTHOCHUTENIbHASI aTOMHasi U MOJIEKYJISpHas Macca, KOJUYEeCTBO BELIECTBa,
MOJIb, MOJIIpHasT Macca, MaccoBas JO0JII XUMHYECKOIO JJIEMEHTAa B COEIUHEHUH,
MOJISIPHBIM 00BEM, OKCHJI, KUCIIOTA, OCHOBAHUE, COJIb, AIEKTPOOTPHUIIATEIBHOCTD, CTETIEHb
OKHUCJIEHUS, XUMHUYEcKas peakuus, KilacCu(uKalusg peaklHil: peakiuu COeInHEHUs,
peaKIMy pa3iokKeHus, Peakluu 3aMeIIeHus], peaklui 0OMeHa, 9K30- U YHJO0TEPMUYECKHE
peakmuu, TerioBor 3P GEeKT peakiuu, saApo aToma, dJIEKTPOHHBIN CJIOW aToMa, aTOMHast
opOuTanb, paguyc aromMa, XUMHUYECKas CBs3b, HOJSpHAs M HEMOJIIpHAs KOBAJEHTHas



CBs3b, HOHHAas CBS3b, HOH, KATHOH, AaHHMOH, pAacTBOpP, MAaccoBas JO0JI1 BELIECTBA
(IpoleHTHAsE KOHIIGHTPALIUsI) B PacTBOPE;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX IIOHATHM W NPUMEHATH 3TH
IIOHSATHS IIPU ONMCAaHUU BEILECTB U UX IIPEBPALCHU;

UCIOJIb30BATh XMMUYECKYIO CUMBOJIHMKY ISl COCTaBJICHUS (hOPMYJI BEIIECTB U ypaBHEHUN
XMMHYECKUX PEAKIIU;

OIIpPENIeNIATh BAJEHTHOCTh ATOMOB DSJIEMEHTOB B OMHAPHBIX COEIMHEHMSAX, CTEHECHb
OKHCJICHHS DJIEMEHTOB B OHWHApHBIX COEJUHEHUSX, IPHUHAUIEKHOCTh BEILECTB K
OTNpeNeIEHHOMY  KJacCy COCOMHEHUH 1o ¢opMmynaM, BHJ XHUMHYECKOH CBS3H
(KOBaJIeHTHas U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSAX;

packpsiBaTh cwmbici I[lepuoanueckoro 3akona JI. M. MeHneneeBa: JeMOHCTPUPOBATh
IIOHUMaHHUE IEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHX D3JIEMEHTOB OT HX
nosiokeHuss B [lepuonuueckoll CUCTEME, 3aKOHOB COXPAHEHMS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTapo;

ONKCBHIBaTh M  XapakTepus3oBaTh TabiumuHyro ¢opmy Ilepuoguueckoil cucTemsl
XMMHUYECKHX 3JE€MEHTOB: pa3JIMyaTh IOHATHS «IJIaBHas mnoArpynna (A-rpynma)» u
«moboynass noxarpynna (b-rpynma)», Manbsle U OosibIIME NEPUOABI, COOTHOCHUTH
o0o03HaueHMsl, KOTopble HMMeroTcst B Tabmuue «llepuonndeckas cucremMa XHUMHUYECKHX
anemenToB JI. M. MenneneeBa» ¢ 4YMCIOBBIMM XapaKTEPUCTUKAMH CTPOCHMS aTOMOB
XUMHUYECKHX DHJIEMEHTOB (COCTaB M 3aps] sAApa, oOllee YHUCIO 3JIEKTPOHOB U
pacnpesiesieHre UX M0 3JIEKTPOHHBIM CII0SIM);

KJaccu(uuupoBaTh XMMUYECKHUE 3JIEMEHThl, HEOPraHWYECKHE BEIECTBAa, XUMHUYECKUE
peakuuu (MO 4YMCIYy M COCTaBY YYACTBYIOLIUMX B pEaKLUU BEIIECTB, IO TEIIOBOMY
sdexry);

XapaKTepu30BaTh (OMHCHIBATH) OOIIME XHMHYECKHE CBOMCTBA BEIIECTB Pa3IHYHBIX
KJIaCCOB,  TMOATBEp)KJasi  ONMCAaHME  MpPUMEpPaMH  MOJEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

MIPOrHO3UPOBATh CBOWMCTBAa BEUIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUM B pa3IMUHBIX YCIOBUSIX;
BBIUYHCIIATh OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChbl BEIIECTB, MAacCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIeMEHTa Mo (opMysie COeTUHEHHUs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PAacUEThI 10 YPAaBHEHUIO XMMUUYECKOM peakluu;

IIPUMEHSTh OCHOBHBIE OIEPALUU MBICIUTEIBHON JEATEIBHOCTH — aHAJIW3 U CHHTE3,
CpaBHEHHE, 0000IIeHHe, CUCTeMaTH3alMi0, KIACCU(PHUKAIMIO, BBIABICHHE NPUUYUHHO-
-CJIEICTBEHHBIX CBSI3€M — JUI M3Y4YEHHsS CBOWCTB BEIIECTB M XUMHUYECKHUX PEaKIUH,
€CTECTBEHHO-HAyUHbIE METO/bl MO3HAHUs — HAOJII0JICHUE, U3MEpEeHHe, MOJeTUPOBaHHE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

CllefIoBaTh ~ MpaBHUJaM  TOJb30BAHUSA XMUMHMYECKOH TMOCyAo u©  1abopaTOpHBIM
o0opyZOoBaHUEM, a TaKKe MNpaBWiIaM OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUHU C
MHCTPYKUHUSMHU T10 BBITIOJHEHHUIO J1a00paTOPHBIX XUMHUYECKHX ONBITOB IO MOJYYEHHUIO U
coOMpaHHIO Tra3000pa3HBIX BeEHIECTB (BOAOPOAAa M KHUCIOPOAA), IMPHUTOTOBJICHUIO
pacTBOPOB C OMPEACIEHHON MAacCOBOM J0JIE PaCTBOPEHHOIO BELIECTBA, IJIAHUPOBATH U
IIPOBOAUTh XMMHUYECKUE OSKCIIEPUMEHTHI [0 PACHO3HABAHWIO PAcTBOPOB IIEJIOUYEH U
KHCIIOT C TIOMOIIIbIO HHAUKATOPOB (JIaKMYC, peHoITalIenH, METUIIOPAHXK U JPyTHeE).

K koHiy oOydeHus B 9 KkJacce IMpeIMETHbIE pe3yibTaThl Ha 0Aa30BOM YPOBHE JIOJIKHBI
OTpaxkaTb c(hOPMHUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:

PACKpPBIBATH CMBICII OCHOBHBIX XHUMHUYCCKHUX MOHATUM: XHUMHUYECKUM QJICMCHT, aToOM,
MOJICKYJIa, UOH, KaTUOH, aHWUOH, IMIPOCTOC BCIICCTBO, CJIIOKHOC BCIICCTBO, BAJICHTHOCTD,
SJICKTPOOTPUIATCIIBHOCTD, CTCIICHb OKHUCIICHU A, XUMHUUYCCKaA pCaKusid, XUMHYCCKas CBA3b,



TEIUIOBOM 2(Q¢eKT peakuuu, MOJIb, MOJSIPHBII O00BEM, pPACTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,  AJICKTPOJIMTHYECKAss JMCCOLMAIUS, pEaKuu MOHHOTO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pPEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU, OKHCIUTENb, BOCCTAHOBUTEINb, OKUCIIEHUE
U BOCCTaHOBJICHHE, aJUIOTpomnusi, amM(pOTepHOCTh, XHUMHUYECKas CBs3b (KOBaJCHTHas,
MOHHAs, METAJUIMYECKas), KPUCTAJUIMUECKas pel€Tka, KOPpO3Hsl METAJUIOB, CILUIABBI,
CKOPOCTh XUMUYECKOW peakInu, peneiabHo gomnyctumas konuentpauus [1/1K Bemiectsa;
WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX IIOHATHM U TNPUMEHATH 3TU
IIOHSTHS TIPU ONMCAHUU BEILECTB U X IIPEBPALLCHUI;

MCIOJIb30BaTh XUMHUECKYIO0 CUMBOJIMKY JUIsl COCTaBJICHHs (DOPMYIT BEIIECTB U YpaBHEHUU
XUMHUYECKHUX PEaKIIHii;

OIIpEAEIATh BAJIEHTHOCTh U CTENEHb OKUCIIEHUS XUMUYECKUX AJIEMEHTOB B COEIMHEHUSAX
Pa3IMYHOIO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHUN
no QopmynaMm, BHUJ XHUMHUYECKOW CBA3M (KOBaJeHTHAs, WOHHAs, METAJNIMYecKas) B
HEOPTaHMYECKUX COSIMHEHHSIX, 3aps/] HOHA IO XUMHUYECKOU (hopMyIie, XapakTep cpeabl B
BOJHBIX PAaCTBOPaX HEOPTaHUYECKUX COCAMHEHMM, TUI KPUCTAIUIMUYECKON pPeméTKU
KOHKPETHOTO BEILECTBA;

packpsiBaTh cMbIci [lepuoanueckoro 3akona /[. . MenaeneeBa u 1eMOHCTPUPOBATH €T0
MOHMMAaHMEe: ONHCHIBATH M XapakTepu3oBarh Tabnuunyio ¢opmy [leproguueckoit
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB: pa3jInyaTh NOHATUS «TJIaBHAs noArpynna (A-rpymnmna)»
u «mobouynas mnoarpynna (b-rpymma)», Mampie u OonblIne MNEPUOAbI, COOTHOCUTH
0003HAaYeHHs, KOTOPbIE HMEIOTCS B TEPUOAMYECKOW TabiuIe, C YUCIOBBIMHU
XapaKTePUCTHUKAMU CTPOCHHUS aTOMOB XHMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsi slpa,
o0IIee YHCIo 3JICKTPOHOB W PACIpENeieHue MX IO AJIEKTPOHHBIM CIIOSIM), OOBSCHSTH
o01mire 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCIMHEHUI B Mpeenax
MaJibIX IIEPUOJIOB U INIABHBIX MOATPYII C Y4ETOM CTPOEHMSI UX aTOMOB;
KJaccu(uuupoBaTh XMMUYECKHUE 3JIEMEHThI, HEOPraHWYEeCKHE BEIECTBAa, XUMHYECKHE
peaknuu (MO YHMCIy M COCTaBYy YYaCTBYIOIIMX B PEAKLUUH BELIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHEW OKUCICHUSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (ONMUCHIBATh) OOILIME U ClIEU(PHUECKUE XUMUUECKHUE CBOMCTBA MPOCTHIX
U CIIOKHBIX BEIIECTB, MOATBEPXkAas ONHMCAHUE MPUMEPAMU MOJEKYJISIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

COCTaBJIATh YPAaBHEHUS SJIEKTPOJUTHYECKONW IUCCOLUMALMU KHUCIIOT, LIEJIOYEd U COJIEH,
MIOJIHbIE U COKpAlll€HHbIE ypaBHEHUS peakUuil MOHHOro OoOMEHa, YpaBHEHUS DPEaKIMi,
MIOATBEPKAIOIIUX CYIIECTBOBAHUE T€HETUUECKON CBSI3U MEXKIY BEIIECTBAMH Pa3IMYHbIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IOCPEICTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajlaHCca ATUX peakIuii;

MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS, BO3MOXHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAICHUH B Pa3INYHBIX YCIOBUSX;

BBIUHCIIATh OTHOCHUTENBHYIO MOJIEKYJSPHYIO U MOJSPHYIO Macchl BEIIECTB, MacCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIeMEHTa MO (opMysie COCTUHEHHUs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUEThI 10 YPAaBHEHUIO XMMUUYECKOM peaklnu;

coOmogaTh  IMpaBWja IOJBb30BaHUS  XUMHUYECKOW TMocyloll u  j1abopaTOpHBIM
o0OpyJOBaHHEM, a TakXKe IMpaBHja OOpalleHHs C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLUHUSMHU T10 BBITIOJHEHHUIO J1a00paTOPHBIX XUMHUYECKHX ONBITOB IO MOJYYEHHUIO U
coOMpaHMIO ra3000pa3HbIX BELIECTB (aAMMHAKa U YTIIEKUCIIOTO ra3a);

MIPOBOAUTh PEAKIMH, MOJITBEPXKJIAIOUINE KAaueCTBEHHBIM COCTAaB pPA3JIMYHBIX BEILECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJOpHUI-, OpomMua-, HoauA-, KapOoHat-, ¢ocdart-,



CWJIMKAT-, CyJb(aT-, THAPOKCUI-UOHBI, KATUOHBI aMMOHHMS M HOHBI H3yYEHHBIX METAJIIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC ONEpPAllMUd MBICIUTENBHOM IESITeNbHOCTH — aHajlu3 U CHHTE3,
CpaBHEHHUE, 0000IICHHE, CUCTEMATHU3AIINIO, BHISBIICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3eH
— JUISl W3y4YeHHUs CBOMCTB BEIIECTB M XUMHUYECKHX pEaKIUi, €CTeCTBEHHO-HAY4YHbIC
METO/Ibl IO3HAHUS — HAOJI0IeHIE, U3MEPEHUE, MOJICIMPOBAHUE, SKCIIEPUMEHT (peaabHbIN
Y MBICJICHHBIN).

TEMATHYECKOE INTIAHUPOBAHUE

TemaTtuueckoe IUIAHUPOBAHUC 110 XHUMHH i1 YPOBHA OCHOBHOTIO O6H.[€FO 06paSOBaHI/IH

COCTaBJICHO C Y4e€TOM pabouei mporpamMMmbl BocIuTaHus. BocrnurarenbHbI MOTEHIMAT JTAHHOTO
y4eOHOro mpeaMera 00ecleurnBaeT pean3aluio CICIYIONINX 1EJIEBbIX MTPHOPUTETOB BOCITUTAHUS
obyuaromuxcs O0O:

1. PasBurue HEHHOCTHOI'O OTHOWICHUSA K HPHUPOAC KAK MCTOYHUKY KU3HU Ha 3CMJ'IC, OCHOBC

CaMoro €€ CylIECTBOBaHUs, HYKIAIOUIEHCA B 3alIUTE U MOCTOSIHHOM BHUMAHHHU CO CTOPOHBI
YeJI0BeKa.

Pa3zBuTe UEHHOCTHOrO OTHOLICHHS K 3HAHUSAM KaK HWHTEIUIEKTYyaJIbHOMY pecypcy,
obOecnieunBaromeMy  Oyayiiee  4elnoBeKa, Kak  pe3yabTaTy  KPOIMOTIMBOTO,  HO
YBJIEKATEJILHOTO Y4eOHOT O Tpy/a.

8 KJIACC
DuekTpoHHBIE (HUPPOBHIE
H Kosuaecrso oﬁpasol;aTenbﬂile(:))Ie)cypcbz
MMEHOBAHU B U TEM
Ne o/ anMeHOBaHMe pa3esio e YACOB
NMPOrpaMMbI
Bcero

Pa3nea 1. IleppoHayanbHble XUMHYECKHE NOHATHS

XuMust — BakHasg 00J1acThb
11 €CTECTBO3HAHMSI U IPAKTHYECKOU ) bubmorexa LOK
' https://m.edsoo.ru/7f41837c
eITEILHOCTH YeJIoBEKA
bu6nuoreka [IOK
1.2 BemecTBa 1 XxuMHUeCKHE peakuu 15 hitps://m.eds00.ru/7f41837¢
Hroro no pasneny 20

Paznen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

21 Boznyx. Kucnopoa. [lonsitue 06 6 bubmuorexa [JOK
OKCHIaX https://m.edso0.ru/7f41837c
29 Bonopoa. Ilonstue o kuciorax u 8 bubnmoreka [JOK
COJISIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 00 5 bubnuotexa [JOK
OCHOBAHHUSX https://m.edsoo0.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 11 bubnuotexa [JOK
COeAMHEHU N https://m.edsoo0.ru/7f41837c
Hroro no paznery 30

Paznen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucreMa xumuiecknx 3j1ementon /1. U.
MenneneeBa. CTpoeHne aToMOB. XUMHuecKas cBsA3b. OKUCIAUTEIbHO-BOCCTAHOBHUTE/IbHbIE



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

peakuuu

[Tepuonuueckuii 3aKOH U

31 IIepuonnueckas cucrema 7 bubmmoreka [IOK
' XUMHUECKHX d1eMeHToB 1. 1. https://m.edso00.ru/7f41837c
Menpnene-eBa. CTpoeHue atoma
32 Xumuueckas cBsi3b. OKHCIUTENIBHO- 8 bubmmoreka [IOK
' BOCCTAHOBHTEJIbHBIE PEAKIINU https://m.edsoo.ru/7f41837c
bu6nmoreka [IOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa LIOK
P P https://m.edso0.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68
I[TPOTPAMME
9 KJIACC
KoumnuectBo DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM 4acoB (uu¢posbIe)
n/n NPOrpaMMsbI B oOpa3oBaTe/ibHbIE
cero pecypcsbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIIUU
11 [loBTOpEeHue u yrayOnenue 3HaHUN 5 bubnnorexka HOK
' OCHOBHBIX pa3/eNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnmnoreka HOK
' XUMHYECKUX PeaKiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 bubmuorexa [JOK
' XUMHYECKHE PEaKInu B PACTBOPax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemeraanl 1 HX coeNHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 bubnuoreka [JOK
' snemeHToB VIIA-rpymmsl. ["amorens https://m.edsoo.ru/7f41a636
o ShmammSmOMSSIN o B LOK
' PYHIBL. L-€p https://m.eds00.ru/7f412636
COCTMHEHUS
s S, B LOK
' PYHIIB. ’ P https://m.edso0.ru/7f41a636
U UX COCTUHEHUS
po S b 0K
' o : https://m.edso0.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pazneny 25
Pa3pnen 3. MeTauiibl U MX COeIMHEHUS
. bubmuorexa [JOK
31 Obmwe cpojicTsa MeTaiIoB 4 https://m.edsoo.ru/7f41a636
3.2 Baxneiimme MeTaIbl U UX COCTUHECHHS 16 bubnuoteka [JOK
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https://m.edsoo.ru/7f41a636

https://m.edsoo.ru/7f41a636

Hroro mo pazueny 20
Pasnen 4. Xumus u okpyxamonas cpeaa
41 BemecTBa u maTepuaisl B )KU3HU 3 bu6nmoreka [IOK
' YeJI0BEKa https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmaorexa IIOK
p P https://m.eds00.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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