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COJAEP)KXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMHUM B KU3HU YellOBEKa. XHMHUA B CHCTEME HayK. Tena u
BemecTBa. Du3nueckre CBOWCTBa BEIIECTB. ArperaTHOE COCTOsHUE BemlecTB. [loHsTHe o
METOJIaX MO3HAHUsS B XUMHU. YuCThIe BemecTBa U cMecu. CriocoObl pa3iesieHus CMeCceH.

ATOMBI W MOJIEKYJbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMUMHYECKUX HJIIEMEHTOB.
[TpocThie u cioXHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumudeckass Qopmyna. BaneHTHOCTP aTOMOB XUMHYECKHX OJJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemiecTB. OTHOCUTENbHAA aTOMHAst Macca. OTHOCUTENIbHAS MOJIEKYJIIpHas
Macca. MaccoBasi 10151 XMMHUYECKOI'O 2JIEMEHTA B COCJTUHEHHH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBsi3b KOJWYECTBA, MacChl U
YHClla CTPYKTYPHBIX €AMHHUII BeniecTBa. PacuéTel mo Gpopmynam XuMHUYECKHX COETMHEHUH.

@u3nyeckue M XUMHYECKHE SIBJIICHUS. XHMMHMUYECKas peakuuss U €€ NpHU3HAKU. 3aKOH
COXPAaHCHHS MACCHI BEIIECTB. XUMUYECKUE ypaBHeHU. Kimaccudukanus XUMHYECKUX peaKIuid
(coemuHeHus, pa3IoKEeHHsI, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumeHnm:

3HaKOMCTBO C XMMHUYECKOM IMOCYAOH, MpaBuiamMu paboThl B JaOOpaTOpuu U mpuéMamMu
oOpateHust ¢ J1abopaTOpHBIM O00OpYyJOBaHWEM, M3YYCHUE WM ONMHCAHHWE (U3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMOIeHHE (Pu3nueckuX (TUTaBiIeHUE BOCKA, TasTHUE JIbA,
pacThpaHue caxapa B CTyIKe, KUIIEHHUE M KOHJIEHCAIUS BOJAbI) U XMMHYECKHX (TOpeHHE CBEYH,
NPOKAJIMBaHUE MEIHOHN MPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KUCIOTOMN) SIBJICHUN, HaOII0JeHUE
U ONHCAHWE TMPU3HAKOB IMPOTEKAHWS XUMHUYECKUX peakuuidl (pas3jiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOU KHUCIIOTHI C XJIOpUIOM Oapus, pasznokeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMoOjeicTBue kene3a ¢ pacTBopoMm conu meau (II), uzyuenme cmocoOoB
pasaeneHuss CMeceil: C TMOMOINBI0 MarHuTa, (GUIBTPOBAHUE, BBIIAPUBAHHE, TUCTHIUISIIHS,
xpomaTorpadus, TpOBEIEHUE OUYUCTKUA MOBAPEHHON COJM, HaONIOJIEHHE U ONMCAHUE
pe3yNbTaTOB MPOBEACHHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MaccChl, CO3JaHHe
Mojieiell MOJIEKY (IIapOCTEPKHEBBIX ).

Ba:kHeiimue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech rasos. CocraB Bozayxa. Kucimopon — 3neMEHT U MpoOCTOE BELIECTBO.
Haxoxnenue kuciopoaa B mpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (pEaKI[MH TOPECHHS).

Oxcunpl. Ilpumenenne kucinopoga. CrocoObl MOMy4YeHHs KHUCIOpoJa B JabopaTtopuu U



npoMbIILIeHHOCTH. KpyroBopoT kucimopoga B mpupozge. O30H — amtoTporHas MoAu(uKamnus
KHCIIOPOJA.

TermnmoBoit 3hdexT XuMUYEeCcKOo peakiuu, TEPMOXUMHUYECKHE YpaBHEHHs, H5K30- U
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3AyXa, YCHJICHUE
NapHUKOBOTO 3 QeKTa, pa3pymleHre 030HOBOTO CIIOA.

Bomopon — n»nemeHT M mpoctroe BemecTBo. Haxoxknenwe Boaopona B IPHUPOIE,
duznyecKkre 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI omyueHus. KucioTsl u comnu.

Mounsipabiii 00BEM Ta30B. Pac4€Thl MO0 XMMUYECKUM YPAaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Bojga kak pactBopurenb. PactBopsl. HaceleHHbIE 1
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpMMOCTh BellecTB B Boje. MaccoBasi 10 BELIECTBA B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poiab pacTBOpOB B MPUPOJE U B KU3HU
yesoBeka. KpyroBopor Boasl B npupone. 3arpsi3HEHHE NpUPOAHBIX BoA. OXpaHa M OUYHCTKA
MPUPOTHBIX BOJI.

Knaccudukanmst Heopranmueckux coenuHeHni. Oxcuapl. Kiaccudukamus OKCHIOB:
coneoOpa3yromiue (OCHOBHBIE, KUCTIOTHBIE, aM(pOoTepHbIe) U HeconeoOpazyromue. Homenkiarypa
okcua0B. DU3nuecKkue U XUMUYECKHE CBOMCTBA OKCUIOB. [loiyueHne okCuaoB.

OcHoBanus. Knaccudukanuss ocHoBaHMM: HIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Howmenknarypa ocHoBanuil. Pu3nyeckue M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucnor. Ouznueckue U XUMUYECKUE
cBoiicTBa KUcaoT. Psan aktuBHoctu metamioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknatypa coseil. Ou3nueckue U XUMUYECKHUe cBoMcTBa coseil. [lomydenue
COJIEH.

I'eneTnueckas cBsI3b MEXKIY KlacCaMu HEOPTraHUYECKUX COECIMHEHMIM.

Xumuueckuii IKCnepumenm:

KAaueCTBEHHOE ONpEJEICHUE COAEPKaHUs KUCIIOpOAa B BO3AyXe, MOJIyYeHHEe, cOOMpaHue,
pacno3HaBaHMEe M HM3yY€HHE CBOMCTB KHUCJIOpOJa, HAOMIOJEHHE B3aUMOACHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUS BOSHHUKHOBEHHS W MPEKpallleHus ropeHus (mokapa), 0O3HaAKOMIICHHUE C
oOpa3lilaMi OKCHJOB M ONUCAHHE WX CBOWCTB, TOJYy4YeHHE, COOMpaHWE, paclo3HaBaHUE U
M3y4eHUEe CBOMCTB Boaoponaa (ropeHue), B3aumojeicTtBue Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCTIONB30BaHUE BUICOMATEPHAIIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPACTBOPEHHUS BEUIECTB C PAa3IUYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIIECTBA,

B3aMMOJICIICTBHE BOJABI C MeTaJylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BaHUE



BUJIEOMATEPHAIIOB), MCCIIEIOBaHNE OOpa3IlOB HEOPTaHMUYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IEHUE M3MEHEHHS OKPAaCKH WHIMKATOPOB B PACTBOpAaX KHUCIOT W MIEN0Yell, u3ydyeHue
B3aumogeiicteust okcuga menu (II) ¢ pacTBopom cepHOM KHUCTOTBHI, KHCIOT C METaJUIaMU,
peakuuil HEeUTpanu3aluy, IOJyYECHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHECHHE OJHOTO
MeTaJlIa PYTUM U3 pacTBOPA COJIM, PEHIEHHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

IMepuonuveckuii 3axoH u Ilepuoanyeckas cucrema XuMuU4eckux iemenros JI. WU.
Menpeneea. CtpoeHne aToM0OB. XMMHYECKas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MONBITKY KIAaCCU(PUKALNN XUMUYECKUX 3JIeMeHTOB. [loHATHE 0 rpynmax CXOTHBIX
9JIEMEHTOB (IIENOYHbIE M IIETOYHO3EMENbHbIE METANJIbl, TaJOTeHbl, HHEPTHBIC Ta3bl).
DNEeMEHTBI, KOTOPbIE 00pa3yrOT aM(OTEPHBIE OKCUIIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. llepuogmyeckas cucremMa xumudeckux odnemeHtoB J[. H.
MenneneeBa. KoporkomepuonHass u mMHHONIEpUoaHas ¢opmbl [lepuoanyueckoid CHCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmsl. DuU3nuecKUid CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIILI JIEMEHTA.

Crpoenune aromoB. CocraB aTOMHbIX siaep. M3orombl. OnextpoHbl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUUECKHX AIeMEHTOB [leproaudyeckoit CUCTEMBI
. W. MenneneeBa. XapakKTepHCTHKAa XHUMHYECKOTO 3JIEMEHTAa II0 €ro IMOJOXKEHUI0 B
Ilepuoanueckoit cucreme J[. 1. Menaeneesa.

3aKOHOMEPHOCTU U3MEHEHHUS pajinyca aTOMOB XUMUYECKUX JIEMEHTOB, METAUIMUYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIINaM U IEPUOIaM.

3nauenue [lepmoanueckoro 3akoHa u [lepronnueckoi CUCTEMbI XUMUYECKUX AJIEMEHTOB
JUIS pa3BUTHs HaAyKU U npakTuku. 1. 1. Menaenees — y4€HbIi U rpaKIaHNH.

Xumuyeckas CBSI3b. KoBanenrtHas (monsipHas 151 HETOJISIpHAST ) CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. VloHHAs CBA3b.

Crenenp  okucieHus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE — peakuuu. [Iporeccsl
OKHCJICHUSI U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3yueHrue oOpaslloB BEIIECTB METANIOB M HEMETAJJIOB, B3aUMOJCHCTBUE THUIPOKCHIA
LMHKAa C pacTBOpaMu KHUCIOT M IIEJIOYEH, IPOBEACHHUE OIBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COCTUHEHUS).

Meoscnpeomemnwie ceasu



Peanmzanust MEXIPEIMETHBIX CBSI3€H NMPU M3YYCHHH XHMUHU B 8 Kilacce OCYIIECTBIISETCS
yepe3 HCIONB30BaHME Kak OOIIMX €eCTECTBEHHO--HAYYHBIX MOHATHH, Tak M MOHSATHH,
SIBJISTFOLIIMXCSI CACTEMHBIMU JUUTSL OT/ICTIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OOme ecTeCTBeHHO--HAYYHbIC MOHSATHS: HAy4yHbIH (DakT, THIIOTE3a, TEOpHs, 3aKOH,
aHanmM3,  CHHTEe3,  Kilaccuukamusi,  TEePUOJMYHOCTh,  HAONIOJEHHE,  HKCIEPUMEHT,
MOJICTTUPOBAaHKE, H3MEPEHHE, MO/ICNb, SIBIICHHE.

®dusnka: MaTepus, aroM, OJJEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIHUI, HW3O0TOIIBI,
PaZMOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKHH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, ra3, (PU3MYECKHe BENIWYHMHBI, CAWHUIBI M3MEPEHHS, KOCMOC, IIAHETHI,
3BE3161, ComHIIE.

buonorus: porocunres, geixanue, 6uocdepa.

l'eorpadus: armocdepa, ruapochepa, MHUHEpATbl, TOPHBIE IOPOABI, IIOJIE3HbIC

HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeuiecTBo M XMMHYECKas peakuus

[lepnonnueckuit 3akoH. Ilepuogmdeckas cucremMa xumudeckux odnemeHtoB J[. .
MenneneeBa. CrtpoeHue aTroMoOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XHMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajus, KaJIbLUS W HX COCJUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM 3J1eMEHTOB B lleproanueckoii cucteMe u CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMUYECKOM CBSI3UM. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM pPEIETKM U BHJA XUMHUYECKOU
CBSI3U.

Knaccudukanus ¥ HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHMHUECKHE CBONCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJjlaccaM HEOpPraHMYECKHUX COEIMHEHUM, NeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Krnaccudukanusa XuMu4ecKuX peakuuil 1Mo pa3lIuyHbIM MpPU3HAKaM (110 YHCIy U COCTaBy
Y4acTBYIOUIMX B PEAaKIUU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHIO CTEleHen
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- H
HIOTEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTe o ckopocTH XuUMHUYEeCKOH peaknuu. [loHATHEe 00 0OpaTHMBIX M HEOOPATUMBIX
XUMUYECKHX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonarue o
karanuse. lloHdatne o XumuueckoM paBHOBecHH. DakTOpbl, BIMSIOIIME HAa CKOPOCThb

XUMHYECKOH PCaKun U MOJIOKCHUC XUMHUYCCKOI'0 paBHOBCCHS.



OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIMM, JJIEKTPOHHBIN OalaHC OKHUCIUTENbHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBICHHE YPaBHEHUH OKHCIHMTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuii ¢ UCMOIB30BaHUEM METO/1a HJIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALNN. DIEKTPOIUTBI U HEAIEKTPOJIUThL. KaTHOHBI,
QHUOHBI. MexaHM3M JAHUCCOIMAllMM BELIECTB C pPa3jIMYHbIMM BHJIAMHU XHMHYECKOH CBS3U.
Crenens aucconnanuu. CuiabHbIE U CIIA0bIE 3JEKTPOIUTHI.

Peakuun noHHoro o6MeHa. YcIOBUS NMPOTEKaHHUs PEeaKLUi MOHHOTO oOMEHa, MOJIHBIE U
COKpallEHHBbIE MOHHBIE ypaBHEHHUs peakuui. CBONCTBA KHUCIOT, OCHOBAaHUN U COJIEH B CBETE
NpEICTaBICHUNH 00 SJICKTPOTUTHYECKOW ucconuranvu. KadyecTBEHHBIE pPEaKIWW Ha HOHBI.
[TonsaTue o rusiponnse cosen.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJENSMU KPUCTAIIMYECKMX PEUIETOK HEOPraHMYECKHX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCJICIOBAHUE 3aBHUCHMOCTH CKOPOCTHM XMMMYECKOM pPEaKkUUu OT BO3ICHCTBHS Pa3IMYHBIX
(bakTOpOB, UCCIEAOBAaHUE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MPOLECCA TUCCOLMALUU
KHCJIOT, IIeJI04Yell M cojeil (BO3MOXKHO HCIIOJIb30BAaHME BHJEO MAaTEpUAsoB), IMPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIIMUX IMPU3HAKU MPOTEKaHUs peakuil MOHHOro obmeHa (oOpa3oBaHue
ocajJika, BBbIICICHHE Tra3a, OOpa3oBaHME BOJABI), ONBITOB, WIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi (FOpeHue, peakiuH pa3iokKeHUs, COEAMHEHUs),
pacro3HaBaHWE HEOPraHMYECKHX BELIECTB C IOMOIUBIO KAa4eCTBEHHBIX pEaKLUUi Ha HOHBI,
pelIeHNe SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayibl 1 MX coOeITMHEHHSA

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOMCTBAa MPOCTHIX BEIIECTB — TaJOIE€HOB.
XUMHYECKHE CBOWCTBA Ha IMpUMEpPE XJopa (B3aMMOJEHCTBHE C METalJlaMH, HEMeTallJaMH,
mienoyamu).  Xnoposogopod. ConsiHash KHCIOTa, XHUMHYECKHE CBOWCTBA, IOJIyYEHHUE,
npuMeHeHue. [leiicTBre Xopa U XJ0pOBOJOPO/Ia HA OpraHU3M 4YeJIoBeKa. BaxkHeume Xiopuibl
U X HaXO0XJICHHUE B IPUPOJIE.

OOmast xapaktepuctuka 371eMeHTOB VIA-rpymnmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTtpoeHne M (pU3MUYECKHe CBOWCTBA MPOCTBHIX BEUIECTB —
KHCJIOpO/ia U cepbl. AJUIOTPONHbIE MOJU(PUKALMKA KUCIOpPOJA U cepbl. XUMHUYECKUE CBOICTBA
cepel. CepoBoJOpOJ, CTpoeHue, (U3NYecKHMe M XUMUYeckue cBOMCTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBA

(oOmupe kKak MpeACcTaBUTENS Kiacca KHCIOT M cnenuduueckue). XHUMHUYECKUE peaklui,



JeKallie B OCHOBE IMPOMBIIUICHHOTO CIIOCO0a TONYYEeHHsI CEPHOM KHCIOTHL [IprMeHeHue
cepHoii kucinotel. CoJii CepHOM KHUCIOTHI, Ka4eCTBEHHAs peakius Ha cyibdaT-noH. Haxoxnenue
ceppl U e€ CcoeNMHEHUH B TMpHUpoAe. XHUMHUYECKOe 3arps3HEHHE OKpYXKalIleh cpeisl
COCJIMHEHUSIMH Cepbl (KHCIOTHBIC MOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
IPeOTBPALICHHUS.

OO6mas xapaktepucTtuka 3JIeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTETMEHH OKHUCIEHHUA. A30T, paclpocTpaHeHHEe B Tpuponae, (PU3NYECKUE U
XHUMHUYecKHe cBOicTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, €ro (PU3NYecKHe U XUMHYECKUE
CBOWCTBA, MOy4YeHUe 1 nnpuMeHenue. Conu aMMOHUS, MX (PU3HYECKHEe U XMMHYECKHE CBOMCTBA,
npuMmeHeHre. KauecTBeHHas peaklds Ha HMOHBI aMMOHHUS. A30THAash KUCIOTa, €€ IMOJydYeHHeE,
dusznyeckne W XUMHYECKHE CBOiicTBa (0OIIMe Kak TpeACTaBUTENs Kilacca KHUCIOT U
cneuupuyeckue). Mcnoap3oBaHWe HHUTPATOB M COJEH aMMOHHS B KadyeCTBE MMHEPAJIbHBIX
yaoOpeHnii. XUMHUECKOE 3arps3HCHUE OKPYKAIOMICH CpPeIbl COSTUHCHHMSIME a30Ta (KUCIIOTHBIC
JOKJIA, 3arps3HEHUE BO3AyXa, MOUYBBI M BOAOEMOB). Docdop, ammoTpomHbie MOAUPUKAINHA
docopa, ¢pusznueckue u xummuueckue cpoiictBa. Okcun ¢ocdopa (V) u pocdopHas kuciora,
¢u3mueckue M XUMHYECKHE CBOIcTBa, momydeHue. Vcmosnp3oBanue ¢ochaToB B KauecTBE
MUHEPaJIbHBIX yA00pSHUI.

OO6mass xapaktepucThKa 3JeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIICHHUS. YTJIEepo/l, aJUIOTPOINHbIE MOAU(UKAIIMK, PACIPOCTPAHEHHE B
npupoje, Gpusnueckre U XuMHYecKrue cBoicTBa. Afcopouusa. KpyroBopot yriepoaa B mpupoe.
Oxcunpl yraepona, ux (pU3HUecKue U XMMUYECKHE CBOMCTBA, JIEHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJIydYeHUE W MPUMEHEHHE. JKOJOTUYECKHEe TPOoOIeMBbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (IV),
TUIOTEe3a II00aTbHOTO MOTEIUIEHHU KJIMMaTta, MapHUKOBBIM 3Q¢eKkT. YroibHas KUCIOTa U €€
comu, UX (pU3MUecKrue M XMMUYECKHE CBOICTBa, MONy4YeHHEe U NpuMeHeHHe. KadecTBeHHas
peakiust Ha  KapOoHaT-moHbl. Mcmonb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
NPOMBIIIJICHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX YTiepojia
(MeTaH, »TaH, OSTWIEH, AalleTWIEeH, STaHOJ, TIHUIEPUH, YyKCycHas Kkuciota). [Ipupoanbie
UCTOYHUKU YTJIEBOJOPOAOB (yroib, MPUPOAHBIA ra3, HedThb), MPOAYKTHI HX MEepepabOTKU
(OeH3uH), UX pOJIb B OBITY M MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOIIOTHYECKH Ba)KHBIX BEIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJM B KHU3HU 4YeJlOBeKa. MarepuallbHOE €IMHCTBO
OpPTaHMYECKUX ¥ HEOPTraHMYECKHX COCTUHEHHI.

Kpemuuii, ero ¢usnyeckue M XHMHUYECKHE CBOICTBA, IOJNyueHHE M NPUMEHEHHE.

CoenuHenns kpemHusi B mpupone. OOmmue mpencrtasieHuss o0 okcuae kpemaums (IV) u



KpeMHUEBOU KucIIoTe. CHIIMKATHI, UX HCIIOJIH30BAHKE B OBITY, B IPOMBIIIUICHHOCTH. BaxkHeiime
CTPOUTETLHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. [IpoGiemsl
0€30MacHOT0 UCMOIb30BaHMUS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3yueHrue o0pas3lioB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJSHON KHCJIOTHI, TPOBEICHHE
KaueCTBEHHBIX pPEaKIUil Ha XJOPUA-WOHBI M HAOIIOJEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxaromue (U3NYecKue U XUMUYECKHE CBOWCTBA TajJOT€HOB U MX COEIWHEHUHN (BO3MOXKHO
WCIIONIb30BaHUE BUJACOMATEPHUATIOB), O3HAKOMIIEHHWE C OO0pa3laMu XJIOPUIOB (TaJOTCHUIOB),
O3HAaKOMJIEHHE C oOpa3laMu cepbl U €€ COeAMHEHUAMU (BO3MOMKHO HCIIOJIb30BAHUE
BHUJICOMATEpPHAJIOB), HAONIOJCHWE TMporecca OOyIrJIMBaHHMs  caxapa TOJ  JACHCTBHEM
KOHIICHTPUPOBAHHOM CEPHOI KUCIOTHI, U3yUYeHHUE XUMHUYECKUX CBOMCTB pa30aBIECHHOW CepHOU
KHUCJIOTHI, TIPOBEJCHUE KA4YEeCTBEHHOUN peakiuy Ha Cyiab(paT-HOH W HaONIOJIeHHE TMpH3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE ¢ (DM3MYECKHMMH CBOWCTBaMHU a3oTa, docdopa M MX COCTMHCHUU
(BO3MOKHO HCTIOJB30BaHUE BUICOMATEPHAIIOB), 00pa3aMu a30THBIX U POCHOPHBIX YI0OpEHUIH,
MoNlyueHue, coOupaHue, pacrmo3HaBaHUE M HW3Y4YCHHE CBONCTB aMMHakKa, IpPOBEACHUE
KaueCTBEHHBIX pEaKkIuid Ha HMOH aMMOHUA U Qocdar-uOH W U3yYCHHE NPHU3HAKOB HX
POTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MEJbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), M3yYEHUE MOJIele KPHUCTAUIMYECKUX PEeHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMIICHHE C TIPOIECCOM anacoOpOIMd PacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTUBOTrasa, MoidydeHue, cooupaHue, pacrno3HaBaHue
U U3yYCHHE CBOWCTB YIJIEKHCIIOTO rasa, MPOBEICHUE KAYECTBEHHBIX pEakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YEHHWE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJIEHHE C TPOIYKIIUEH
CHWJIMKaTHOM MPOMBINIJICHHOCTH, PEUIeHHE 3KCIEepUMEHTANbHBIX 3a/1a4y no TeMe «Baxueilmue
HEMETAIIJIbl U UX COCTUHEHUS.

MeTtanabl M UX COeIMHEHUS

OO6miast xapakTEepPUCTHKA XWMHUYECKHX DSJIEMEHTOB — METAJJIOB Ha OCHOBAaHMHM MX
nonoxkenus B [lepronnueckoit cucteMe xumuyeckux sneMentoB Jl. . MenaeneeBa u ctpoeHus
atomMoB. CTpoeHue MeTamioB. Meramnuyeckas CBsi3b M MeETaJUIMYecKash KpHCTaUIMYecKas
pemérka. OJIEKTPOXUMHUYECKUI psAl HanpsHKEeHUH MeTauioB. DU3MYECKHE M XUMHUYECKHE
cBoiicTBa MeTayuioB. OOIIMEe CIIOCO0BI MOMydeHHst MeTaioB. [IoHsATHE O KOPPO3HH METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI KX OT KOppo3uu. CruiaBsl (CTalb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
UX MIPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{enounble MeTasuIbL: MONOKEHUE B [lepuonnueckoi cucreMe XuMHUECKUX 3JIEMEHTOB /JI.

W. MenneneeBa, CTpoeHHE UX aTOMOB, HaxoXieHHE B mnpupoze. dPuznyeckue U XMMHUYECKUE



CBOMCTBa (Ha mpuMepe HaTpust U Kayus). OKCUIBI M THAPOKCUIBI HATPHS U Kanus. [Ipumenenue
IIEIOYHBIX METAJJIOB M UX COCTUHCHU.

[llenoyHO3eMENBHBIE METAIBI MArHUM M KalbUWW: IMojoxkeHue B llepmommueckoi
cucreme xumuueckux anemeHtoB J[. M. MenpaeneeBa, cTpoeHHE HX aTOMOB, HAXOXIEHHUE B
npupojae. PU3NYECKUE U XMMHUYECKHE CBOMCTBA MAarHus U Kaiblusa. BakHeliume coeauHEHUs
KaJbIusl (OKCHI, THAPOKCU/I, COJN ). JKECTKOCTH BOABI U CITOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumoanueckoil cucreme xumuueckux saemeHtoB . .
MenzeneeBa, CTpOCHHE aTOMa, HAXOXKAEHUE B Npupoac. PU3HUECKHE U XUMHYECKHE CBOMCTBA
amroMuHMs. AMGOTEpHBIE CBONCTBA OKCUJIA U THAPOKCU/IA ATFOMUHUS.

Kene3o: mnonoxenue B Ilepmoamdeckoid cucreme XxXuMuUueckux diaemeHToB [[. U.
MenneneeBa, CTpoeHHE aTOMa, HAXOXKJAEHHE B npupoae. Pu3nyeckrue U XMMUYECKUE CBOWCTBA
xkene3a. Okcuabl, rugpokcuasl u conu xenesa (II) m xenmesa (II), ux cocras, cBolicTBa U
MOJTyYCHHUE.

Xumuueckuit s3xcnepumenm:

O3HAaKOMJIGHHE C OO0pa3l[aMl METauUIOB W CIUIaBOB, UX (PU3MYECKHMMH CBOWCTBaMH,
U3YUYEHUE pEe3yJbTAaTOB KOPPO3UU METAIIIOB (BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJECHCTBUS OKCUA KaJbIUs U HATPUS ¢ BOJIOM (BO3MOKHO HCIIOJIb30BAaHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHUE CBOMCTB >XECTKOM BOJIBI, MpoIlecca TOPECHHs Keje3a B
KHCIIOpoJie  (BO3MOXKHO  HCIIOJIb30BAaHWE  BHUICOMATEPHANIOB), TPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbIUs, alFOMUHUA, LKWHKA, xkene3a (II) u sxenesa
(IIT), memu (II), HaOnroieHNE W OTMHCAHKE MPOIIECCOB OKPAITMBAHUS TUIAMEHH MOHAMH HATpHS,
KaJIig ¥ KaJblHs (BO3MOXKHO HCIIOJI30BAHUE BUICOMATEPUATIOB), UCCIEAOBaHUE aM(OTEPHBIX
CBOMCTB T'HJIPOKCHUAA AIFOMUHMS U THAPOKCU/IA [UHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 110
TeMe «BakHeHIme MeTalIbl B UX COCTUHCHUS).

X¥MHUSA U OKPYKAKOIIAsA cpeaa

BemiectBa 1 maTepuanbl B MOBCEIHEBHOM >KM3HHM YeIOBEKa. be30omacHoe MCIOIb30BaHUE
BCIIECTB M XHWMHUYECKHX peakiuii B OwbiTy. IlepBas moMoIlp mpu XHUMHYECKHUX OXKOTaX U
OTPABJIICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpYKaroulel cpepl (peaesibHas JOMyCTUMAasi KOHIICHTPaLUs
BemecTs, ganee — [1/1K). Poib xuMuu B perieHuu 3K0JIOTHIECKUX MPOOIIEM.

Xumuueckuii 3xcnepumenm:

M3y4eHre 00pa3lioB MaTepuaioB (CTEKIIO, CIIaBbl METAJUIOB, MOJIMMEPHBIE MaTEpPHAIIBI).

Meosicnpeomemnwie ceazu



Peanuzanust MEXIpPEIMETHBIX CBSI3€H NMPU M3YYCHHH XHMUU B 9 Kilacce OCyIIECTBIISETCS
yepe3 HCIOJIb30BAaHME KaK OOMIMX eCTECTBEHHO-HAYYHBIX MOHSATHH, TaKk W MOHATHH,
SIBJISTFOLIIMXCSI CACTEMHBIMU JIUTSL OT/JICTIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOme ecTecTBEHHO-HAy4HbIC TOHATHSA: HAy4YHbIH (akT, THIOTE3a, 3aKOH, TEOpHs,
aHanmM3,  CHHTEe3,  Kiaccuukamusi,  TEePUOJUMYHOCTh,  HAONIOJNEHHE,  HKCIEPUMEHT,
MOJICTTMPOBAaHKE, H3MEPEHHE, MO/ICb, SIBICHNE, TAPHUKOBBINA 3(deKT, TeXHOIOTHS, MaTepHaIIbIL.

®usnka: MaTepus, aroM, OJJEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIHUI, HW3O0TOIIBI,
paZMOAaKTUBHOCTb, MOJIEKYJA, JJIGKTPHUUECKUM 3apsi, MPOBOJHUKH, MOIYIPOBOIHUKH,
TVBJICKTPUKHY, (DOTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEUIeCcTBa, Tas,
pacTBOp, PpacTBOPUMOCTb, KpHCTAUIMYECKas pemETKa, CIUIaBbl, (U3NUECKHE BEIHMYHHEL,
€IMHULIBI U3MEPEHUs], KOCMHUYECKOE IPOCTPAHCTBO, IIaHeThl, 3BE3/1b1, COHIIE.

Bbuonorus: ¢otocunres, apixanue, Ouocdepa, IKOCHCTEMA, MUHEpPAIbHbIE YIOOpEHUs,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIEC BEIIECTBA.

l'eorpadusa: armocdepa, rumpochepa, MuUHEpanbl, TOPHBIC TOPOIBI, TOJIC3HBIC

HCKOIIA€MbIC, TOIIJINBO, BOOAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yJIbTaThl OCBOCHMS IPOrpaMMBbl OCHOBHOTO OOILIEro oOpa3oBaHUS
JOCTUI'alOTCA B XOJ€ 06y‘IeHI/IH XHUMHHU B €IUHCTBEC yqe6H0171 ¥ BOCITUTATEIILHOM ACATCIIBHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMU  POCCHUMCKMMHU  COLMOKYJIBTYPHBIMM U  JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOIIECTBE MpaBUJIaMH U HOpPMaMH IOBEIEHUS U
CHOCOOCTBYIOT TpOLIecCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMATIM3AIMN 00YYarOIINUXCS.

JImaHOCTHEBIE PE3YJIbTATBl OTPAXKAIOT TOTOBHOCTH 06yqa101111/1xcs[ PYKOBOACTBOBATLCA
CHUCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALUH M PACIIMPEHHE ONbITA JESITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOI'O OTHOILIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY U HAYYHOMY
HacJIeINI0, TIOHUMAaHMs 3HA4eHHUs XMMHUYECKOM HAayKd B KU3HHM COBPEMEHHOIO OOIIECTBa,
CHOCOOHOCTH BIIaJIETh JIOCTOBEpHOW MH(OpMaLUeil 0 MepeaoBbIX AOCTHKEHHUIX M OTKPBITUSIX
MHUpPOBOW M OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHMAX 00 ycTpoiicTBe
MUpa U 00IIEeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

NIPEJCTABICHUS O COLMAIBHBIX HOPMax M IMpaBWIaX MEXIUYHOCTHBIX OTHOIIEHUI B
KOJIJIEKTHBE, KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  TIOJIE3HO,
y‘ICGHO-HCCHCHOBaTCHLCKOﬁ, TBOp‘-IGCKOﬁ n JJpyTux BUAAX JACATCIBHOCTH, T'OTOBHOCTH K
pa3HoO0pa3HONW COBMECTHON JEATENILHOCTH MPHU BHIMOJIHEHUH y4eOHBIX, IO3HABATENbHBIX 33/1a4,
BBIIIOJIHEHUM XMMUYECKHX SKCIEPUMEHTOB, CO3JaHUU Y4EOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOILM B Tpoliecce 3TOM yueOHOH NesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh cBOE MOBCACHNUC H IIOCTYIIKH CBOUX TOBapI/IHIGI)JI C MNO3UIMM HPABCTBCHHLIX U
MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHUpPOBO33pDEHUYECKHE  MPEJACTABICHMS O  BEIIECTBE W  XMMHUYECKOH  peakuud,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH M COCTABJIAIOIINE OCHOBY IS
ITIOHUMaHUs CYIIHOCTH Hﬁy‘-IHOfI KapTUHBL Mmupa, IpCaACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PA3BUTHUS NMPHUPOJIbI, B3aUMOCBA3X YeJOBEKa C MPUPOIAHON Cpelod, 0 posn

XHUMHHU B IIO3HAHHUH 5TUX 3aKOHOMepHOCTCﬁ;



MO3HABATEJIbHBIE MOTHBBI, HAIlpaBJICHHBIC Ha TMOJIYYCHHE HOBBIX 3HAHUU 10 XHMUH,
HeoOXoauMble i1 OOBSCHEHUS HaONI0aeMbIX TPOIECCOB M SBJICHHM, MO3HABATEIbHOM,
UHGOPMALIMOHHON U YUTATENBCKON KyJIbTYPHI, B TOM YHCII€ HABBIKOB CAMOCTOSTEIHHON PabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHON ITUTEPATypPOU, HOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMU
WH(POPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOY4YEHHMIO M IO3HAHUIO, JTI0OO3HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, POEKTHOM W HMCCIEI0BATEIbCKON NESTENHOCTH, K OCOZHAHHOMY BBHIOODPY
HANPABIEHHOCTU U YPOBHsI OOYUYCHUSI B TaTbHEHUIIIEM;

4) popMupoBaHus KYJbTYPbl 310POBbS:

OCO3HaHUE LEHHOCTU >KU3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKHM Ha 3J0pOBbI 00pa3 >KW3HM, OCO3HAHHE MOCIEACTBHM U HEMPHUITHE BPEIHBIX
NpUBBIYCK (YMOTPEOJICHUSI AJIKOTOJSl, HAPKOTHKOB, KYypEHHs), HEOOXOAMMOCTH COOIOICHUS
npaBui OE30MaCHOCTH TPHU OOpaIlleHWH C XUMHUYECKMMHU BEIIECTBAMU B OBITY M pealbHOU
JKU3HH;

5) TpyaoBOro BOCIMTAHMSA:

WHTEpPEC K MPAKTUIECKOMY M3YUYCHHIO TTpodeccuil U Tpyaa pa3IuvaHOro poJia, yBAXKECHHUE K
TPyIy U pe3yJibTaTaM TPYIOBOM JEATEIBHOCTH, B TOM YHCJI€ Ha OCHOBE MPUMEHEHHUS
OPEIMETHBIX 3HAHUW 10 XUMHUH, OCO3HAaHHBIM BBIOOP WMHIMBUIYAJIBHOM TpPAEGKTOPUU
NPOAODKEHUS 00pa3oBaHHs € YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHol mpodeccHnoHalbHOW AeATeIbHOCTH U
pa3BUTHSA HEOOXOUMBIX YMEHUN, TOTOBHOCTH aJIalITUPOBATHCS B IPOGECCUOHATILHON Cpelie;

6) 3K0J10rMYEeCKOTr0 BOCTIUTAHMS:

9KOJIOTMYECKHU 11eIec000pa3Hoe OTHOIICHHE K MPHUPOJE KaK UCTOUHMKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE IICHHOCTH 30POBOTO0 M 0€30MmacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHYECKOMY 30pPOBBIO,
OCO3HAHME IIEHHOCTH COOJIIO/ICHHSI TIPAaBUII 0€30ITaCHOTO TTIOBEACHUS P paboTe C BEIIECTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOIIUX 3JOPOBBIO U JKU3HU JIFOACH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJy4aeMble MPH U3YYCHUU XUMUH, JUIS PELICHUS
3a/1a4, CBSI3aHHBIX C OKPY’KAIOLLEH IPUPOJSHON CPELOU, IS MTOBBILIECHNS YPOBHS 3KOJIOIMYECKOM
KyJIbTYPbl, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJIOTHYESCKHUX MPOOJIeM M IMyTeH WX PEIICHUs
MIOCPEJICTBOM METOJOB XUMUH, IKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B

HOSHaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ U COIUATbHOM IIPpaKTHUKE.



METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MmerampeaMETHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYUMBIE Ui (DOpPMHUpPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIUI, TUNOTe3a, (aKT, CUCTeMa,
MPOIECC, IKCTICPUMEHT U JPYTOE.), KOTOPBIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaIMeTax M MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB ()OPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HAyYHOM KapTHMHE MHpa, U yHHBepcajbHbIe YueOHbIE NEeWUCTBUs (TMIO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYJATUBHBIE), KOTOpble oOecrnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY IIAHHPOBAHUIO M OCYIIIECTBICHHUIO YICOHOH IeATEeThHOCTH.

Ilo3naBaTe/bHBbIE YHHBEPCAJbHbIE Y4eOHbIE 1eHCTBUS

basoBble Jlornyeckue 1eicTBHA:

YMEHHUSL HCHOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS] TPU OCBOEHUU 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKHX TOHSATHH  (BBIIEIATH WX XapaKTepHbIE IMPU3HAKH,
YCTaHABIIMBATh B3aUMOCBS3b C JIPYTUMH MOHATHSIMU), UCTIOIB30BaTh MOHATHS ISl OOBSICHEHUS
OTHENbHBIX (DAKTOB U SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUM JUIsl KiacCU(UKALUU
XUMUYECKHX BEUIECTB U XUMUYECKHX PEAKIUM, YCTaHABINBATh IPUUNHHO-CIIECTBEHHBIE CBSA3U
MEXTy OOBEKTAaMU U3YyUCHUS, CTPOUTH JIOTHUECKUE PACCYXIACHUS (MHAYKTUBHBIE, 1eTyKTUBHBIC,
M0 AaHAJIOTHH ), IEeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHATh B MPOIEcCE MO3HAHUS MOHATUSA (IPEeIMETHbIE U METalpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENHU, HCIOJb3yeMble B XUMHUH, MPeoOpa3oBBIBATH IIMPOKO
MPUMEHSEMbIE B XUMHUH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI DJIEMEHTA),
XuMHu4Yeckass (opMyia W ypaBHEHHE XUMHYECKOW peakluud — TMPU PEIIeHuH y4eOHO-
MO3HABATEJIBHBIX 3a/la4, C YYETOM OTHUX MOJEIBHBIX MPEJICTABICHUNA BBIABISATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH H3y4YaeMbIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEIACTBEHHBIE CBSI3U U
MIPOTUBOPEYMS B H3yYAEMbIX IIPOLIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/ibCKie AeMCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOINPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUsA, a
TakkKe B KayeCTBE OCHOBBI i (OPMUPOBAHHUS THUIMOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

npuoOpeTeHre OIbITa MO TUIAHUPOBAHHUIO, OPTaHM3AIMd U TPOBEICHUIO YYCHHUYECKUX
9KCIIEPUMEHTOB, yMEHHE HaOII0aTh 32 X0I0M MpoIlecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €r0
pe3ynbTat, (GOopMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3yibTaTaM MPOBEIEHHOTO OIbITA,
UCCJICTIOBAHMSI, COCTABIIATh OTUET O MPOICIIaHHOM padoTe.

Pabora ¢ undopmanmeii:



yMEHHE BbIOWPATh, aHATU3UPOBATh M MHTEPIIPETUPOBATH HHPOPMAIIHIO PA3TMYHBIX BHJIOB
1 GOopM IpeCTaBICHUS, [TOTy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (HAy4HO-TIOMYJISIpHAsl TUTepaTypa
XUMHYECKOTO COJEp)KaHUsA, CIpaBOYHBIE TMOCOOMs, pecypchl WHTepHETa), KPUTHUYECKU
OLIEHUBATh MMPOTHUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IMIHbIe METOJIBI M 3aIIPOCHI IPU MOMCKE M 0TOOpE HH(OPMAIH H
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBIIOJIHEHUS yUeOHBIX U MO3HABATEIbHBIX 3a7a4
OTpeAeNEHHOr0 THIA, MPUOOPETeHHE OMbITa B O0JIACTH HCIHOIB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYPO aKTUBHOTO HCIIOJIb30BAHUS PA3TMYHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY TpeACTaBICHHUS
uHbOpMallUl U WUIIOCTPUPOBATH pelIaeMble 33Jaud HECJIOKHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpa@uKu ¥ X KOMOUHAIIUSAMU;

YMEHHE HCMOIb30BaTh W AHAIM3UPOBATH B Ipolecce YYeOHOW M HCCIIEIOBATEIBCKOM
NEeSITeTLHOCTH WH(POPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CETHCKOT0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY>Karolel MPUPOTHON CPEIBbI.

KoMMyHUKaTHBHBIE YHUBEpPcAIbHbIE YUeOHbIEe TeiiCTBHS:

yMEHHUs 3aJaBaThb BOINPOCHl (B XoJ€ Avaiora W (WIM) JHUCKYCCHHM) IO CYIIECTBY
o0CyXmaeMoii TeMbl, (HOpPMyIUPOBaTh CBOM MPEIOKEHUS OTHOCHTEIBHO BBITOJHEHHS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI IPECTABIIATH MOJyYeHHbIE Pe3yIbTaThl I03HABATEIbHON JESTEIIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JAeNaTh IMPE3CHTALMI0 PE3yJbTaTOB BBINOJIHEHUS XHUMHYECKOTO
JKCIIepUMeHTa (Ja00paTOPHOTO OMbITa, J1A0OPATOPHOW pPAaOOTHI MO MCCIEIOBAaHHUIO CBOWMCTB
BEIIECTB, YIEOHOTO MPOCKTA);

yMEHHsI y4eOHOr0o COTPYJHHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOW MO3HABATENbHOU U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MPU PEUICHHH BO3HUKAIOMIMX MpoOJIeM Ha OCHOBE yuéra
00X HMHTEPECOB W COTJIACOBaHMS MO3UIUH (00CYyXIeHus, 0OMEH MHEHHSIMH, «MO3TOBBIC
IITYPMBD», KOOPAWHAIIMS COBMECTHBIX JICUCTBHM, ONpeesIeHIe KPUTEPHEB IO OLEHKE KauyecTBa
BBITIOJITHEHHOW PabOThI U IpyTHe).

PeryasiTUBHBbIE YHUBEpPCAJIbHbIE yUeOHbIE IeiiCTBUS:

YMEHHE CAMOCTOSITEIILHO OIPENeNsaTh IENU JEATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENBHOCTH, BBIOWPATH
Hanbosiee 3G(EKTUBHBIE CTHOCOOBI  pEIICHHWs YYEOHBIX ©  IMO3HABATEJNBHBIX  3ajadv,
CaMOCTOSITENIbHO COCTABJISITh WJIM KOPPEKTHPOBATh MPEAJIOKEHHBIM alrOpuT™M ACUCTBUN MpU

BBITIOJIHEHUM 33/1aHUM ¢ yd4€TOM TMOJIydYeHHUs] HOBBIX 3HAaHMH 00 H3y4yaeMbIX OOBEKTax —



BCIICCTBAX W pCAKUUAX, OHCHHUBATL COOTBCTCTBHUC IMOJYUCHHOT'O pPE3yJibTaTa 3asBIICHHOM ey,

YMCEHHUEC HUCIIOJIB30BATh U AHAJIM3UPOBATh KOHTCKCTHI, IIPCJIaracMbI€ B YCIIOBUU BaHaHHfI.



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

B cocrtaBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO O0S3aTEIBHOIO COJEpKaHMS,
YCTAaHOBJICHHOTO JaHHON (exepanbHON pabodeld MporpaMMoOil, BBIIEISIOT: OCBOCHHBIC
0o0yJaromuMHUCsl HaydyHbIE 3HAHWS, YMEHUS M CIIOCOOBI NEHCTBWIA, CIEU(pUUECKUE IS
OpeIMETHON 00s1acTH «XUMUS», BHUIBI JEATEIBHOCTH IO IOJYYEHUIO HOBOI'O 3HAHHA, €ro
UHTEpIpeTalnu, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYallHsX.

K xonmy oOydeHus B 8 kJiacce mnpeiMeTHBIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Y 00YyHAIOIINXCSI YMEHUM:

. pPacKpbIBaTb CMBICII OCHOBHBIX XHMHMYECKHX IIOHATHI: aTOM, MOJIEKYJIa,
XUMHUYECKHH 3JIEMEHT, IPOCTOE BEILIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJIHAs H
HEOJJHOPO/IHAs), BaJICHTHOCTb, OTHOCHUTEJbHAs aTOMHAs W MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas NOJS XUMUYECKOIO JJIEMEHTa B COCIUHEHMWH,
MOJISIpHBI 00BEM, OKCHJ, KHCIIOTAa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHUIATEIBHOCTb, CTEIECHb
OKHCJIEHHS, XUMHYECKasl peakiusi, Kilaccu(ukamus peakiuil: peakiuu COeAUHEHMs, peakluu
pa3loXKEeHus, peakluM 3aMEIleHHs, peakUuud OOMeHa, PK30- M HHAOTEPMHUECKUE DPEAKIIHH,
TETIOBOM A PEKT peakLuu, sIpo aToMa, 3JIEKTPOHHBIN CJI0H aToMa, aTOMHas OpOUTalb, paanyc
aToMa, XMMHYECKas CBsA3b, MOJSPHAs U HENOJSAPHAsl KOBAJIECHTHAs CBS3b, NOHHAs CBS3b, WOH,
KaTHOH, aHUOH, PAaCTBOP, MaccOBas J10JIsl BELIECTBA (MPOLIEHTHAs KOHIIEHTPAIUs) B paCTBOPE;

. WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHMX IOHSITHM U NPUMEHATH
9TH MOHATHUSA IIPY ONIMCAHNUHU BEUIECTB U UX NPEBPAILLECHUN;

J UCIIOJIb30BaTh XMMHMYECKYIO CHUMBOJIMKY JUISI COCTaBJIEHUS (DOpPMyJ BELIECTB U
YpPaBHEHUN XUMHUUYECKUX PEAKIIUH;

o OIpeNIeNATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENIEHb
OKHCJICHHS SJIEMEHTOB B OMHAPHBIX COEIMHEHUAX, IPUHAJUIEKHOCTD BELIECTB K ONPEIEIEHHOMY
KJaccy COeAMHEHUl 1no QopmMysam, BUA XUMHUYECKOM CBs3M (KOBAaJCHTHas W HOHHAas) B
HEOPraHUYECKUX COCAVHCHUSAX;

J packpbiBath  cMbica  Ilepuommyeckoro  3axonma J. WM. Menaeneesa:
J€EMOHCTPUPOBATh [IOHUMAaHUE MEPUOJAUUECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKUX 3JIEMEHTOB
OT HX TNOJOKeHUus B llepuonnueckold cucreMe, 3aKOHOB COXPAaHEHMsS MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUYCHMsI, 3aKOHAa ABOTaIpo;

J ONHKCBHIBATh U XapaKTepu3oBaTh TabauuHyro Qopmy Ilepmommueckoil cucremsl
XMMHUYECKHX 3JIEMEHTOB: pa3jivyaTh MOHATHS «TJIaBHas nmoArpymnmna (A-rpynmna)» U «noOoyHast
noarpynna (b-rpynma)», manble u OoJbliMe NEpUOIbI, COOTHOCHTH 0003HAUYEHUs, KOTOpHIE

umerorcs B tabnuue «llepuonnyeckas cucrema xumuueckux anemenroB J[. Y. Menneneesa» ¢



YHUCIIOBBIMHM XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsil
A1pa, 001Iee YUCIIO ATEKTPOHOB U PACHPEEIICHUE UX 10 IEKTPOHHBIM CIIOSIM);

J KJaccu(UUUpPOBaTh XUMHUYECKHE DJIEMEHThl, HEOpPraHWYEeCKHE BElIECTBa,
XMMHYECKHE PEeaKlMu (110 YUCIY U COCTABY YYACTBYIOIIUX B PEAKLIUU BEIIECTB, IO TEIJIOBOMY
dbdexry);

o XapakTepus3oBaTh (ONMUCBHIBaTh) OOIIME XUMHUYECKHE CBOIMCTBA  BELIECTB
pa3IUYHBIX KJIACCOB, MOATBEPXAAs OINUCAHUE TNpPUMEpPAaMH MOJIEKYJSIPHBIX YpaBHEHMI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

J IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KayeCTBEHHOIO
COCTaBa, BO3MOXKHOCTH NMPOTEKAHMsI XUMUYECKUX MIPEBPALICHUH B pa3IMYHbIX yCIOBUSX;

J BBIUMCIISATH OTHOCUTENBHYI0 MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJI0 XUMUYECKOTO AJIEMEHTA 10 (popMyJie COEAMHEHUS, MAaCCOBYIO JIOJIIO BELLECTBA
B PACTBOPE, MPOBOAUTH PACUETHI 10 YPAaBHEHUIO XUMHUYECKOM pEaKLnu;

o IIPUMEHATH OCHOBHBIC OIIEpPAllM¥ MBICIUTEIBHON MACATEIBHOCTH — AHAIU3 U
CHHTE3, CpaBHEHHE, 000OIIeHHEe, CUCTEMAaTH3alMI0, KIACCU(UKALUIO, BBISIBICHHE HNPUYMHHO-
-CIIEICTBEHHBIX CBSI3¢ — JUI1 H3Yy4YEHMs] CBOMCTB BEIIECTB M XMMHMUYECKHX PpEaKLHH,
€CTeCTBEHHO-HAyYHbIE€ METO/bl IMO3HaHMA — HaOJIofeHUe, HU3MEpEeHHe, MOJCIUPOBaHHE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIH);

. ClIe/IoBaTh IpaBWJIaM IIOJIb30BAHUSA XMMHMUYECKOM MOCyIoll MU 11abopaTOpHBIM
o0opy0BaHHEM, a TakKe INpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKLMSAMHU IO BBIIOJHEHHUIO J1a0OpaTOPHBIX XWMHYECKHUX OIBITOB MO MOJYYCHHIO U
COOMpaHUIO Ta3000pa3HBIX BEUIECTB (BOAOPOJAA M KHUCIOPOAA), MPUTOTOBICHUIO PAaCTBOPOB C
OIPENENEHHOM MacCOBOM JIOJIEM pPACTBOPEHHOIO BELIECTBA, IUIAHUPOBAaTbL M IIPOBOJAUTH
XUMHUYECKHE SKCIEPUMEHTHI M0 pacloO3HaBaHUIO PAcTBOPOB IIENOUEH M KHUCIOT C MOMOLIBIO
WHIUKATOPOB (JakMyc, heHoadTaaenH, METHIOPAHX U IpyTHUe).

K xoHiy oOydeHus B 9 kJiacce npeiMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH y OOYHAIOLTUXCS YMEHHIA:

J PacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX IOHATHI: XUMHUYECKHI D3JIEMEHT,
aTOM, MOJIEKYJa, UOH, KaTHOH, aHMOH, IPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTb,
JNEKTPOOTPHULATEIBHOCTD, CTCIEHb OKUCICHMS, XUMHYECKas peaklus, XHMHUYECKas CBS3b,
TETIOBOM 3P PEKT peakiu, MOJb, MOJIIPHBIM 00BEM, pacTBOP, SJMEKTPOJIUTHI, HEITEKTPOIIHUTHI,
AIIEKTPOJIUTUYECKAsT JTUCCOLMALUSA, PEAKUMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE
paBHOBECHE, OOpaTUMble U HEOOpAaTHMBbIE pEaKLUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE

p€akiuny, OKHCIIUTCIb, BOCCTAHOBUTCIIb, OKHCJICHHEC W BOCCTAaHOBJICHUEC, aJLUIOTPOIIHA,



aM(pOTEepHOCTb, XUMUYECKasl CBSI3b (KOBAJICHTHAs, MOHHAsI, METAJIMYECKasl), KpUCTaUINYeCcKas
pemeéTKa, KOppO3usl METaUIOB, CIUIaBbl, CKOPOCTh XHMMHYECKOM peakuuu, NperesbHO
nonyctumas koHueHnTpauus 11K BemecTsa;

. WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKHX THOHSITHI U MPUMEHATH
3TU NOHATHUS IIPU ONKUCAHUM BEIIECTB U UX MPEBPAICHUI;

. UCIIONb30BAaTh XUMHUYECKYI0 CHMBOJMKY Ui COCTaBIeHHUS (POPMYJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

J ONpEACNATh BAJICHTHOCTb U CTENEHb OKUCICHMS XUMHYECKHX DJJIEMEHTOB B
COCIMHEHUSAX PAa3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY Kiaccy
coelMHeHUl no (opmyraM, BUJI XMMHUUYECKON CBSA3M (KOBaJ€HTHasl, IOHHAs, METAJUINYECKasi) B
HEOpPraHMYECKUX COENMHEHUSX, 3apsj] HMOHA O XUMHUYECKOH (opmyre, XapakTep cpelasl B
BOJAHBIX pacTBOpax HEOPraHWYECKUX COCAUHEHUH, TUIN  KPHUCTAIIMYECKONM  PEHIETKU
KOHKPETHOI'O BELIECTBA;

. packpbiBath  cmblcn  Ilepmommueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHHE: ONKCHIBATh U XapaKTepu3oBaTh TaOIWYHYIO (opMy
[leproguueckoil cUCTEMBbl XUMHUYECKUX 3JIEMEHTOB: pa3iMyaTh MOHATUS «TJ1aBHAs MOATPYIIa
(A-rpynma)» u «mo6ounas noarpymnma (b-rpymnma)», manele u O00JbIINE TIEPHUOIBI, COOTHOCHUTH
0003HaYeHHsI, KOTOPbIE UMEIOTCSI B IEPUOAMYECKOI TabNuIle, C YACIOBBIMU XapaKTePUCTUKAMU
CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps spa, 00Iee YHUCIO AIIEKTPOHOB U
pacrpesieseHue uxX Mo JIEKTPOHHBIM CIIOSIM), OOBSCHATH O0IINE 3aKOHOMEPHOCTH B M3MEHEHUH
CBOMCTB 3JIEMEHTOB M MX COEAMHEHUI B MIpelaeiaax MaJIbIX MEPUOJO0B MU INIABHBIX MOATPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;

. KIaCCU(PUIIMPOBATh XUMHYECKHE DIIEMEHTBhl, HEOPraHWYecKHe BEIIeCTBa,
XUMHUYECKHE Peakiuu (10 YKUCIY U COCTaBy YYAaCTBYIOLIUX B PEAKIUU BEIIECTB, MO TEIULIOBOMY
3 eKTy, 0 U3MEHEHUIO CTENICHEH OKUCICHUS XUMUYECKHX 3JIEMEHTOB);

J XapakTepu3oBaTh (OMHUCHIBATh) OOIIME U CHEHUPHUECKUE XUMUYECKUE CBOMCTBA
IIPOCTBIX M CJIOXHBIX BEIIECTB, OATBEPKIAs OMUCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIH;

. COCTaBJISITh YPABHEHMS AJIEKTPOJIUTUYECKOW NHUCCOLMALMU KUCIIOT, LIENouel U
COJICH, TIOJTHBIC W COKpaIIEHHBIC YPaBHCHMsI PEaKIMii MOHHOTO OOMEHA, ypaBHEHHUS PEaKIIHi,
MOATBEPKIAIOIINX CYUIECTBOBAHUE TE€HETHMUECKOW CBA3M MEX]Y BEIIECTBAMU pa3IMYHBIX
KJIACCOB;

J packpsIBaTh CYILIIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuii

MMOoCpCACTBOM COCTABJICHUS 3JICKTPOHHOT'O OajaHca 3THUX peaKI_[I/II\/'I;



J NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH MPOTEKaHHUI XUMUYECKHX MPEBPALICHUN B PA3IMUHBIX YCIOBUIX;

J BBIYUCIISATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
MaCCOBYIO JIOJI0 XHMHYECKOTO 3JIeMEHTa Mo ()OpMyJie COSTMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA
B PacTBOpE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOH peaKIii;

. coOmoiaTh MpaBWia IMOJb30BAHUA XMUMHMUYECKONW IOCYyI0M M J1a00paTOpPHBIM
000py10BaHUEM, a TaK)Ke IPaBUiIa 0OpaIleHHs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU
[0 BBINOJIHEHUIO JAa0OPAaTOPHBIX XHMHUYECKHUX ONBITOB IO TOJIYYEHHIO U COOMpPAHHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKUCIIOTO ra3a);

J OPOBOIUTH PEAKIMH, MOATBEPXKIAIOUINE KAYeCTBEHHBIH COCTaB PAa3IMYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM IMyTEM XJIOPUA-, OpOMUA-, MOAMI-, KapOoHat-, ¢ocdart-,
CHIIMKAT-, Cylb(ar-, THIPOKCHUA-UOHBI, KATHOHBl aMMOHHS W HMOHBl HM3YYCHHBIX METAJJIOB,
IPUCYTCTBYIOIIUE B BOAHBIX PaCTBOpPaX HEOPraHUUYECKUX BEILECTB;

. NPUMEHATh OCHOBHBIE OIEpPAlMM MBICIUTEIBHOW JEATENHOCTH — aHajdu3 |
CHUHTE3, CpaBHEHHE, O0OOOILIeHHEe, CHCTEMaTHU3alUI0, BBIABICHHE PUYUHHO-CIIEICTBEHHBIX
CBsi3el — M U3yuyeHHs] CBOMCTB BEIIECTB M XMMHUYECKMX PEaKLIMH, €CTeCTBEHHO-HAy4YHbIE
METOABI MO3HAHUSA — HAONIOJICHHE, MU3MEpPEHHE, MOJEIHPOBAHUE, HKCIEPUMEHT (peaabHbId U

MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koaun4yecTBo 4acoB
Ne HaunmenoBanue pa3ienos u JIeKTPOHHBIe (LM (POBHIE)
KoHnTpoibHbIe IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUSA
Xumus — BakHas 00J1aCTh
L1 €CTECTBO3HAHUS U 5 ) bu6mmorexa [IOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BeriectBa 1 xumMuueckue 15 | Bbu6nuoreka [JOK
' peakuun https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nen 2. BaxkHejilue npeacTaBuTe 1 HEOPraHUYECKHUX BellleCTB

)1 Bosayx. Kucnopon. Ilonsarue 6 bubnuoreka [IOK
00 oxcHuaax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.Ilonsitue o kuciorax 2 1 bu6mmorexa [IOK
U COMSIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsatue 06 5 1 1 bubnuoreka [IOK
OCHOBAaHHUSX https://m.edsoo.ru/7f41837¢
)4 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Wroro no pazneny 30

Pasnen 3. Ilepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 3j1emMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
Xumuueckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH
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[Iepronnueckuii 3aKOH U
Ilepronnueckas cucrema

3.1
XUMHUYECKHUX 3jieMeHTOoB [[. 1.
Mennene-eBa. CTpoeHue aroma
XHUMHUYECKas CBSI3b.

3.2 OKHUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
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HaumeHoBaHMe pa3iesioB U TeM
Ne n/m
NMporpamMmMbIl

Pa3zgea 1. BemecTBo 1 XUMHYeCKHe peaKkun

11 [ToBTOpEeHME U yriTyOineHne 3HaHUH
' OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca

19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX
' peaxiuii

13 DNEeKTPOIUTHYECKAS JUCCOLUALUS.
' XUMUYECKUE pEeaKIMU B pacTBOpax

Hroro no pazneny

Pa3gen 2. HeMeTaJJILI M X CO€IHHEHUS

OO61mas xapakTepuCcTHKa XUMUYECKUX

21 snemeHToB VIIA-rpynmsl. ["anorenst
OO6m1as XxapakTeprucTUKa XUMHIECKUX

2.2 anemeHToB VIA-rpynmsl. Cepa u eé
COEJIMHEHUS
OO1m1ast XxapaKTepUCTHKA XUMHYECKUX

23 aneMeHTOB VA-rpynmnsl. A3oT, pochop u ux
COCIIMHEHUS

24 OO01m1ast XxapaKTepUCTHKA XUMUYECKUX

aneMmeHToB [VA-rpynnsl. Yriaepoa u

9 KUIACC

KoaunuyecTBo yacoB

Bcero
padoTbI

17

KonTtposabHbie

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypcshl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KPEMHHI U UX COEAMHEHUS
Hroro no pazneny

Pa3zgen 3. MeTasIbl M UX COCAUHECHUSA

3.1 OO01me CBONCTBA METAJIOB

3.2 Baskueiiime MeTayuisl 1 UX COSIUHEHUS

Hroro no pazneny

Paznea 4. Xumus u okpykammas cpeiaa

4.1 BemecTBa 1 Matepualibl B )KU3HU YeJIOBEKa
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

25

16

20

68

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636
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