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8 KUIIACC

[lepBoHavya/IbHBIE XUMUYECKHE TOHSATHS

[Ipeamer xumuun. Ponp xumum B ku3HM 4denoBeka. Tema m BemiecTBa. Pu3MUECKHE CBOWCTBA BELIECTB.
ArperatHoe cocTtossHMe BenlecTB. [loHsATHE 0 MeTOmax MO3HAHMS B XUMUU. XHMMHS B cUCTeMe HayK. Hucteie
BemiecTBa U cMecu. CriocoOBI pasiesieHUs CMECeH.

ATOMBI ¥ MOJEKYJbl. XUMUYECKUE AeMeHThl. CUMBOJIBI XUMHUECKUX 3j1eMeHTOB. [IpocThie U cliokKHBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass popmyrna. BaleHTHOCThP aTOMOB XMMHYECKHX 3Jie- MEHTOB. 3aKOH TOCTOSHCTBA COCTaBa
BemlectB. OTHocutenbHas artoMmHas Macca. OTHOCUTENbHAs MOJEKyJsipHass Macca. MaccoBas 1o
XUMHUYECKOIO AJIEMEHTA B COCTMHEHUH.

Pusznueckue U XMMHUYECKUE SIBIICHHUS. XUMHUYECKas peaklus U €€ NPU3HAKU. 3aKOH COXPAHEHUSI MacChl
BellecTB. XuMuyeckue ypaBHeHus. Kiaccuduxamumss XuMuUYecKuX peakiuil (COeIMHEHHUS, Pa3JIoKEHUS,
3aMeIIeHus, OOMEeHa).

XUMHUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUECKOW MOCYI0H, ¢ mpaBuiaMu paboThl B Ja0opaTopuu U
npuémamu oOpaiieHust ¢ J1abopaTOpHBIM 000PYZOBaHUEM; W3Y4YEHHE W OINUCaHWe (U3NUYECKUX CBOMICTB
00pa3Ii0B HEOPTaHMYECKHUX BEIIECTB; HAOMOAeHHE (HU3HUECKUX (TUTaBIIEHUE BOCKA, TAsTHUE JIbJIa, PACTHPAHUE
caxapa B CTYIIKE, KUIIEHUE U KOHJEHCALMS BOJAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIMBAHHE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIOTOMN) SIBJICHHM, HaOII0IeHUE U ONKMCAaHKE MPU3HAKOB MPOTEKAHUS
XUMUYECKUX peaknuii (pa3joKeHHe caxapa, B3aWMOJEHCTBHUE CEPHOM KHCIOTHI C XJOPHIOM Oapwsl,
pasznoxxenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3aumojencTBHE kene3a ¢ pactBopoM coiu meau(Il));
M3y4YeHHE CIIOCOO0B pa3/ieieHns cMecel (C MOMOIIbI0 MarHUTa, GUIBTPOBAHKE, BhIIAPUBAHHUE, NTUCTUILIALINSA,
xpomarorpadus), TpPOBEJCHHE OYHCTKH TOBAPEHHOW COJIM; HAONIO/IEHWE U OINHCAaHUE pPEe3yJIbTaToB
MPOBEACHUS OMbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPaHEHUsI MacChl; CO3JaHue MoJeNeld MOJIEeKYI
(IapocTepKHEBBIX).

Bakueiiue npeactaBuTeIM HEOPraHUIECKUX BELIECTB

Bo3agyx — cmech razos. CocraB Bo3ayxa. Kucnopon — anemMeHT W mpocroe BemiecTBo. HaxoxneHue
KHCIIOpo/ia B mpupoze, ¢pu3nyueckue u XUMHUecKue cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue
kucinopona. CriocoObl MOTyUYeHUs! KUCIOopo/ia B 1a0OpaTOPUU U MPOMBIIITIEHHOCTH. KpyroBopot kuciopoaa B
npupoae. O30H — auioTponHas MoaupUKalKs KUCIOpOo/a.

TennoBoit 3pexT XUMHUECKON peakiuy, TEPMOXUMHUYECKHE YpaBHEHHUS, DK30- U HHAOTEPMUYECKUE
peakiuu. TormmBO: yroyiib U MeTaH. 3arpsi3HEHHWE BO3yXa, YCHJICHHE MapHUKOBOro 3 dexTa, paspylicHue
030HOBOTO CJIOSI.

Bonopon — aneMeHT u pocToe BemiecTBo. HaxoxaeHue Bogopoa B mpupoie, Gu3nuecKue 1 XUMHIECKHe
CBOICTBa, MPUMEHEHHE, CTIOCOOBI MOTy4YeHUs. KUCIIOTHI U COMH.

KomnuectBo BemectBa. Monbs. MosnsipHast Macca. 3aKkoH ABOrajipo.

Mosipablii 00bEM ra30B. Pacu€Tel M0 XUMUYECKUM YPaBHEHUSM.

®dusuyeckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PacTtBopbel. HachlllieHHBIE W HEHACHIIIEHHbBIE
pactBopbl. PacTBOprMOCTh BellecTB B BOJe. MaccoBasi J10J1s1 BEIIECTBA B PacTBOpPE. XMMHYECKHE CBOMCTBA
BoAbl. OcHoBaHus. Poiib pacTBOpOB B NHpHUpoAe M B KU3HM ueioBeka. KpyroBopoT BOJbI B HpPHUPOJIE.
3arpsi3HeHuEe TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.



Knaccudukanms Heopranmueckux coeauHeHui. Oxcupapl. Knaccudukanus OKCHIOB: cojieoOpasyroue
(ocHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecoyieoOpazyromrue. HoMeHknaTypa OKCHUIOB (MEXIyHapOaHAsS U
TpuBHANIbHAS ). PU3HUECKUE U XUMHUECKUE CBOMCTBA OKCUIOB. [loyueHne oKkCuaoB.

OcHoBanust. Knaccudukanus ocHOBaHWM: MIETOYM M HEpacTBOpHMbIe oOcHOBaHUs. HomeHkiarypa
OCHOBaHMUU (MeXIyHapoAHas U TpuBUaibHasi). Ou3nyeckue U XuMHUYECKHEe CBOMCTBAa ocHOBaHM. [lonyuenue
OCHOBAaHH.

Kucnorel. Knaccudukamnus kucnot. HoMeHknatypa kuciaot (MeXaIyHapoaHas U TpuBHaIbHas ). Dusndeckue
Y XMMHYECKHE CBOMCTBa KUCIOT. Psin aktuBHOCTH MeTtaiioB H. H. beketona. [1o- iyueHne Kucior.

Comu. HomenkmnaTypa cosied (MexXayHapo Has U TPUBHATBHAS ).

du3nyecKne u XuMU4YecKkre cBoiicTBa cosel. [lomydenue coneil.

['eneTnueckas CBSI3b MEXKIYy KIaCCAaMH HEOPTaHUYECKUX COCTUHEHUM.

XUMHUYECKUN 3KCIEPUMEHT: KaueCTBEHHOE OINPEIEICHUE COACPKAHUS KUCIOpOAa B BO3YyXe; MOJTyUYEHHUE,
coOupaHue, pacro3HaBaHUE M HW3YUYCHHE CBOMCTB KHCIIOpOJAA; HAOIIOJIEHUE B3aWMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM W YCJIOBUSI BOSHMKHOBEHHSI M TIPEKpAIICHHs] TOpeHHs (M0Kapa); 03HAKOMIIGHHE ¢ 0o0pasiaMu
OKCHJIOB U OIHMCAaHUE MX CBOMCTB; MOJy4YeHHE, COOMpaHHE, PAclIO3HABaHHWE M M3yYEHHE CBOWMCTB BOAOPOJA
(ropenmue); B3aumoeiicTBue Bogopoaa ¢ okcugaom Meau(Il) (Bo3MOXKHO HCIIOIB30BaHHE BHICOMATEPHAIIOB);
HaOI0/IeHne 00pa3lioB BELIECTB KOJIMYECTBOM | MOJIb; HcCle0BaHnEe 0COOEHHOCTEN pacTBOPEHUS BELIECTB C
Pa3IMYHON PACTBOPUMOCTBIO; MPUTOTOBIEHUE PACTBOPOB C ONPENETEHHON MACCOBOM 0OJEH pacTBOPEHHOIO
BEIIECTBA; B3aMMOJICHCTBHME BOJBI C MeETAIaMU (HATpUEeM U KalblieM) (BO3MOXKHO HCIIOJIb30BAHHE
BHJIEOMATEPHUAIIOB); OMpPEIEICHUE PACTBOPOB KUCIOT M IIEIOYEH C MOMOUIbI0O WHJMKATOPOB; UCCIEIOBAHUE
00pa3I0B HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOIIOIEHUE U3MEHEHUSI OKPACKU WHAMKATOPOB B
pacTBopax KMCIIOT U INENOoYe; u3ydenue B3aumonerictBus okcuna menu(ll) ¢ pactBopoM cepHOU KHUCIOTHI,
KHCJIOT C METAJJIaMU, PEaKIMil HEUTpaIN3aluu; MOJyY€HHE HEPACTBOPUMBIX OCHOBAHMH, BEITECHEHUE OJHOTO
MeTajula JAPYTMM W3 PacTBOpPA COJM; PELIEHUE SKCIEPUMEHTAIbHBIX 3aja4 Mo Teme «BakHeline Kiaccel
HEOPraHUYECKUX COCTMHEHUIN.

[Tepuonuueckuii 3akoH u Ilepuoanyeckas cucreMa xumuueckux anemeHToB JI. 1. MenaeneeBa. Ctpoenne
aTOMOB.

Xumnueckasi cBsi3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHI

[lepBbie MOMBITKK KiIacCU(PHUKAIMN XUMHUYECKHX 3JIeMeHTOB. [loHsITHE O Trpynmax CXOAHBIX SJIEMEHTOB
(menoYHbIe U IIETOYHO3EMENIbHBIE METAIIbl, TAJIOTCHBI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT
amM(pOoTepHBIC OKCUIBI U TUAPOKCHUJIBL.

[lepuonuueckuii 3akoH. Ilepuommueckass cucrema xumuueckux dsnemeHtoB JI. WM. Menneneena.
Kopotkonepuonnas u mmHHONEpHoAHas ¢opmbl [lepuonnueckoid cucTeMbl XUMUYECKUX 3yeMeHToB /J[. .
MenaeneeBa. [lepuoasl u rpynnbl. @PU3NYECKUN CMBICH MO- PSIAKOBOTO HOMEpPA, HOMEPOB MEPUOJIAa U TPYIIIIbI
JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sjep. M3otonbl. Onektponbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK
aToMOB nepBbIX 20 XxuMHUecKUX 3ieMeHToB llepnoanueckoit cucrems! J[. . MenneneeBa. XapakTepuctuka
XUMHYECKOI0 3JIEMEHTA 110 €ro nojoxenuro B [lepuoanueckoit cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH  M3MEHEHHMS  paJuyca aTOMOB XHUMHYECKHX  JBJEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpymnmnaMm u nepuogaM. 3HadeHnue llepuoamyeckoro 3akoHa u Ilepuoanueckoi
CHUCTEMbl XMMHYECKHX SJIEMEHTOB JJIsi pa3BUTHs Hayku W npaktukud. [[. 1. MenneneeB — yd4€HBIM U
IPaKJaHUH.

Xumunyeckas cBsi3b. KoBaneHTHast (moJisipHasi U HETMOJIApHAs) CBsI3b. DIEKTPOOTPULATEIbHOCTh XUMHUYECKIX
31eMeHTOB. MlOHHas CBs3b.

Crenenb  okucneHusa. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. llpoueccl  okucieHus U
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUN DKCIEPUMEHT: HM3yueHHE OOpaslloB BEIIECTB METAUIOB UM HEMETANIOB; B3aWMOJICHCTBUE
TUAPOKCHIA IIMHKA C PAacTBOpAaMU KHUCJIOT M IIEJIOYeH; MPOBEJACHHUE OMBITOB, WIUTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHUE, PEaKIIUU PA3JI0KEHUS, COSTUHEHUS).



MexnpenMeTHbIE CBSI3U

Peanmzanuss MeXNpeAMETHBIX CBs3ed TpU HM3YYCHHHM XUMHH B 8 KJacce OCYIICCTBIISICTCS Yepes
HUCITIOJIB30BaHUE KaK O6H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABIAOIUXCA CUCTEMHBIMU JI51
OTACJIbHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC IOHSATHUS: HAy4YHBIM (hakT, TUNOTE3a, TEOpHs, 3aKOH, aHaIu3, CHHTE3,
KIacCupUKALUs, TEPUOAUYHOCTh, HAOIIOJEHUE, OKCIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHUE, MOJIEIb,
SIBIICHHE.

@dusmka: Marepus, aTtoM, 3JEKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKIHUJ, HW30TOIMbI, PaJUOAKTHBHOCTD,
MOJIEKYJIa, SJICKTPUICCKUN 3apsii, BEMIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIECTBA, ra3, GU3NIECKHe
BEJIMYMHBI, SIMHALIBI U3MEPEHUs, KOCMOC, TUTAaHEThI, 3BE3/1bI, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOJBI, IMOJIE3HBIC HCKOMAEMbIC, TOIUIUBO,
BOJIHBIC PECYPCHI.

9 KUIIACC

BemecTtBo 1 xumuyeckas peakius

[Tepuonuueckuii 3akoH. [lepuonuueckas cucrema xumudeckux snemeHToB Jl. M. MengeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEpPHOCTHM B M3MEHEHUHM CBOMCTB XMMHMUYECKUX JJIEMEHTOB NEPBBIX TPEX MEPHOJOB, Kalus,
KalbLUsl U UX COEAUHEHHM B COOTBETCTBUM C IIOJIOKEHHEM O3JEMEHTOB B llepuoanueckon cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUABl XMMHUYECKON CBSA3HM. THIBI KPUCTAJUIMYECKUX PELIETOK, 3aBUCUMOCTH CBOMCTB
BEILECTBA OT TUIA KPUCTAJUIMYECKON PELIETKU U BUJIa XUMUYECKOH CBS3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKMX BEIIeCTB (MEXIyHapoJHas U TPUBUAJIbHAs).
XHWMHMUYECKHE CBOWMCTBA BEHIECTB, OTHOCSIIMXCA K PA3IMYHBIM KjlaccaM HEOPraHWYECKHX COEIWHEHH,
TE€HETUYECKasl CBSI3b HEOPTaHMYECKUX BEILIECTB.

Krnaccudukanus XuMU4ecKUX peakiui Mo pa3IudHbIM IpHU3HaKaM (TI0 YUCIy ¥ COCTaBy Y4YacTBYIOIIHMX B
peaKiuu BEIEeCTB, 0 TeMI0BOMY 3P (eKTy, 0 U3MEHEHHUIO CTENEHEeH OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB, I10
0o0paTUMOCTH, TO YYacTHIO KaTanu3aropa). OK30- U OHIAOTEPMHUYECKHE PEAKIUU, TEPMOXUMUUYECKUE
ypaBHEHUS.

[TonsiTHe 0 ckOpocTHM XuUMHUYecKoW peakmuu. [loHsTHEe 00 OOpaTUMBIX M HEOOPATHMBIX XHUMHYECKHX
peakuusx. [loHSTHE O TOMOTEHHBIX M TE€TEPOTr€HHBIX peakiusx. [loHsATHE O XMMHMYECKOM pPaBHOBECHHU.
@akTOpHI, BAUSIOIINE HA CKOPOCTh XUMHYECKOW PEAKIIMK U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMU, JIEKTPOHHBIM OalaHC OKHCIHUTEIbHO-BOCCTaHOBUTEILHOMN
peakuuu. CocTaBieHUE YPaBHEHHI OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUMH C MCIOJb30BaHUEM METOJA
AJIEKTPOHHOTO OajaHca.

Teopuss 3AEKTPOJUTUYECKONW AUCCOLMAIMHU. OJIEKTPOJIUTHI U HEINEKTPoJuThl. KaTHOHBI, aHUOHBI.
MexaHu3M JMCCOLMALMMA BEIIECTB C Pa3IWYHBIMM BUAAMH XUMHUYECKOW cBsizu. CTeneHb AUCCOLMAIINU.
CunpHbIC U ClTa0bIe IIEKTPOIUTHIL.

Peakiiun moHHOro oOMeHa. YCIOBHS NMPOTEKAaHUS PeaKUUii MOHHOTO OOMEHA, MOJHBIE M COKpAIIEHHBIC
WOHHBIC YypaBHEHMs peakiuii. CBOWCTBa KHCJIOT, OCHOBAaHUH M COJIEH B CBETE€ MPEJACTaBICHUUA 00
AJIEKTPOJIUTUYECKON aucconuanuu. KauecTBeHHble peakiiui Ha HOHBL. [[oHSITHE O THAPOIN3E COJEH.

XHWMHYECKUN SKCIEPUMEHT: O3HAKOMJICHHME C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (rpadura uM anmasa), CIOXKHBIX BEIIECTB (XJopuja HaTpHs);
UCCIICIOBAaHNE 33aBHCHUMOCTH CKOPOCTH XUMHYECKOW peaklUd OT BO3JCHCTBUS Pa3IUYHBIX (HAKTOPOB;
HCCIIE0BAaHUE JIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, Mpollecca TUCCOIMALMN KUCIOT, MIEIoYel U coneit
(BO3MOHO HCHOJB30BAaHUE BUICOMATEPUATIOB); MPOBEJCHHE OIBITOB, WLIIOCTPUPYIONIUX MPU3HAKU
MPOTEKAHUS PEAKIM MOHHOTO 0OMeHa (00pa3oBaHMEe OCajKa, BhIACIEHHE ra3a, 00pa30BaHUE BOJIbI); OIBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakiuu pa3ioKeHus,
COEMHEHMS); PAclO3HAaBaHWE HEOPraHMYECKHX BEIIECTB C MOMOINbIO KAYeCTBEHHBIX PEAKIUil Ha HOHBI;



pelIeHne SKCIePUMEHTAIbHbIX 3a/1a4.

Hewmeranisl 1 ux coeqnHEeHNs

OOmiast XxapakTepuUCTUKa TajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBbIE CTEMEHW OKHCIICHHUS.
Crpoenne u (pu3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XMUMHUYECKHE CBOWCTBA Ha NpUMeEpe
xJiopa (B3auMoOJeicTBUE € MeTallaMH, HeMeTallaMM, Ienodamu). XiopoBogopoa. ComsHas KHCIOTa,
XMMHYECKHE CBOWMCTBA, MOIYUYEHHE, IpUMEHeHue. JlelficTBHe XJ10pa U XJIOPOBOJOPO/a HA OPraHU3M YEJIOBEKA.
Baxwuerimme Xaopuasl U UX HAX0XKIECHUE B IPUPO/IE.

O6mras xapakrepuctuka 3nemMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHbBIE CTEIIEHU
OKHCJICHUS.

CrpoeHnue 1 pusnueckre CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U Cepbl. AJUIOTPONHBIE MOAU(PUKALIUN
KHUCJIOpOAa U cepbl. XMMHUYECKHE CBoWcTBa cepbl. CepoBOAOpOA, CTpOeHHE, (U3NYECKHE U XMMUYECKHE
cBoicTBa. OKCUABI cepbl KaK MPEACTaBUTENM KHUCIOTHBIX OKCHAOB. CepHas KucioTa, (u3nyeckue u
XMMHYECKHE CBOICTBA (00IIME KaK MpeACcTaBUTENs Kiacca KUCIOT U cnenrduyeckre). XUMUYECKHE PEaKIii,
JeKalUe B OCHOBE MPOMBIIUICHHOTO crioco0a moiaydeHus cepHoil kuciotTel. [lpumenenue. Conu cepHOi
KHCIIOTHI, KayeCTBEHHasl peakuus Ha cynbdar-uoH. Haxoxzaenue ceppl M €€ COEIUHEHHI B MPUPOE.
XUMUYECKOE 3arpsi3HEHUE OKpPYXKAloIlel cpelbl COSAMHEHHSIMH Ccepbl (KUCIOTHBIE 0K, 3arps3HEHHe
BO3J/IyXa M BOJIOEMOB), CITOCOOBI €r0 MPEA0TBPAIICHHUS.

OO6mrast xapakTepucTuka 3MeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHUS.

A30T, pacnpocTpaHeHHue B NMpHUpoe, pusnueckue u XuMuueckue coiictea. Kpyrosopor azora B mpupoze.
AmMMuak, ero (Qusuyeckue W XUMHUYECKHE CBOMCTBa, ToiyuyeHHWe u npumeHeHue. Coau aMMOHHS, UX
¢du3nUecKue U XMMUYECKHE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THas
KHCIIOTa, e€ MojyuyeHue, pu3ndeckue U XMMUYecKue cBoWcTBa (00IIMe KaK MpeICcTaBUTeNs Kilacca KUCIOT U
cnenuduueckue). Vcnonpb3oBaHWEe HUTPATOB U COJIEH aMMOHHUSI B KauyeCcTBE MUHEPAIbHBIX YAOOPEHUM.
XUMUYECKOE 3arpsi3HEHUE OKpY’Kalolled cpeabl COCIUHEHHUSIMH a30Ta (KUCIOTHBIE A0XKIU, 3arps3HEHHe
BO3/lyXa, MIOYBBI U BOJIOEMOB).

®dochop, amrorpomHbie Momuduranuu Qpocdopa, ¢dumyeckue u XUMHUECKHEe cBoMcTBa. OKCHI
dochopa(V) u dochopnas kucinora, GuU3NYECKUe U XUMHUECKHE CBONCTBA, MoiydeHue. Mcmonb3oBaHue
¢dochaToB B KauecTBe MHHEPAIBHBIX YA0OPEHHIA.

OOmias xapakTepucTuka 3eMeHToB [VA-rpynmbsl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEPHbBIC CTETIEHU
OKHCJICHUS.

VYrnepoa, amioTponHble MoOAM(HKAIMKM, pacHpoCTpaHEHHE B MpU- poae, (U3MUECKHe W XUMHYECKHE
cBoiicTBa. Ancop6musi. Kpyrosopor yraepona B npupoze. OKCUIbI yrieposa, uX (U3ndecKue 1 XUMMHUIECKHe
CBOMCTBA, JEHCTBME Ha JKMBBIC OPraHU3Mbl, MOJY4YEHHE U MPUMEHEHHE. ODKOJIOrMyeckue MpoOIemsbl,
cBs3aHHBIE ¢ okcuaoM yriepoaa(lV); rumoresa riao0ambHOTO MOTEIJICHUS KJIMMaTa; MapHUKOBBIA 3(QeKT.
VYronpHas KucinoTa W e€ cond, UX (U3MYECKHMEe M XMMHUYECKHE CBOMCTBA, TOJY4YEHHE M TPHUMEHEHHE.
KayectBeHHast peakuus Ha KapOoHar-mMOHBL —Mcmonmb3oBaHwe KapOOHAaTOB B OBITYy, MEIUIUHE,
IIPOMBIIIJIEHHOCTH U CEILCKOM XO03HCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COEAMHEHUSX Yriepoja (MeTaH, JTaH,
STWJIEH, alleTWJIeH, 3TaHOJ, TIUIEPUH, YKCyCcHast KucioTa). X coctaB m xumuueckoe crpoenue. [lonstue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAaX: JKUpPaxX, O€IKax, YIrJIeBOJAaX — W HUX pOJUM B IKU3HU YeEIOBEKa.
MarepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCTMHEHUM.

Kpemnunii, ero ¢puszndeckue U XMMHUYECKHE CBOMCTBA, MOydeHUEe U nmpuMeHeHue. CoequHeHusT KpeMHHUsS B
npupoge. OOmme mnpencraBieHuss o0 okcuzpe kpemMHusA(IV) u kpemHueBoil kucinore. CHIMKATBl, HUX
UCIOJIb30BaHNE B OBITY, MEAMIIMHE, TPOMBIIUICHHOCTH. BakHelne cTpouTeIbHble MaTepUalibl: KepaMuKa,
CTEKJIO, LIEMEHT, OETOH, kene300eToH. [IpobieMbl 6€30MacHOr0 MCIOIb30BaHUS CTPOUTENIBHBIX MAaTepHAIIOB B
[MOBCEIHEBHOU KU3HU.

XUMUYECKUN 3KCIIEPUMEHT: M3y4YeHHE 00paslloB HEOPraHWYECKHUX BEIECTB, CBOWCTB COJITHOM KHCIIOTHI,
MPOBEJICHUE KAUECTBEHHBIX PEAKIUil Ha XJIOPHUI-MOHBI M HAOIIOJCHUE MPU3HAKOB MX MPOTEKAHUS; OIMBITHI,



oTpaxarolre GU3NYecKue U XMMUYECKHEe CBOWCTBA TaJOT€HOB U MX COSAMHEHUN (BO3MOXKHO MCIOJIb30BaHUE
BHJICOMATEPHAIOB); O3HAKOMJIEHHE ¢ 00pa3liaMH XJIOPHIOB (TaJIOT€HUIOB); 03HAKOMJICHHE C 00pa3iiaMu Cephbl
1 e€¢ coeMHECHHUSIMH (BO3MOXKHO HCIOJIB30BAaHUE BUCOMATEPHANIOB); HAOIIOJIEHUE Mpolecca OOYTIIMBAHUS
caxapa moJi AeHCTBUEM KOHIICHTPHUPOBAHHOW CEPHOM KHCIIOTHI; U3yYeHNE XUMHUUECKUX CBOICTB pa30aBIeHHOMN
CepHOW KHUCIIOTHI, TpPOBEIEHHE KAaYeCTBEHHOW peakiuu Ha Ccylnb(}aT-uoH W HaOMI0JeHHE TNpHu3HaKa eé
NPOTEKaHMs; O3HAKOMJICHHE C (PU3MYECKHMMM CBOWCTBAMM a30Ta, ¢ochopa M UX COCTUHEHUH (BO3MOMKHO
WCIIOJIb30BaHUE BHJICOMATEPHAIOB), 0Opa3iiaMu a30THBIX U (GOCHOPHBIX yAOOpPEHUH; TOJIyYeHUE, COOMpPaHHE,
pacrno3HaBaHUE M HM3y4YEHHE CBOWCTB aMMHaKa; MPOBEJCHHUE KAUYECTBEHHBIX PEAKLIMUA HAa MOH aMMOHMS M
dbochar-uoH U U3yuyeHUE NMPUZHAKOB UX TMPOTEKAHMs, B3aUMOJEHCTBHE KOHIEHTPUPOBAHHON a30THOM
KHCIIOTBI C MeJIbl0 (BO3MOXKHO HCIOJIb30BaHHE BUIEOMATEPUAIOB); HM3YUYEHHE MOJeNiel KPUCTAITTHYECKUX
pemérok anMasa, rpadura, QyuiepeHa; 03HAKOMJICHHE C TPOIECCOM aJCOPOIMU PAaCTBOPEHHBIX BEIIECCTB
AKTUBUPOBAHHBIM YTIIEM U YCTPOMCTBOM MPOTHBOTa3a; MOJIY4YCHHE, COOMpaHUe, PACIIO3HABAHUE W U3YyYCHUE
CBOMCTB YTJIEKHUCIIOTO Ta3a; MPOBEJCHNE Ka4eCTBEHHBIX PEaKIMil Ha KapOOHAT- U CHUJIMKAT-UOHBI U U3YYCHHE
MPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIJICHHE C MPOJIYKLUHMEH CHUIMKATHOW MPOMBIIUICHHOCTH; pPEIICHUE
SKCINEPUMEHTAIIBHBIX 3371a4 110 TeMe «BakHelnme HeMeTauibl M UX COSAMHEHUS».

Mertaibl U X COEAUHEHUS

OOmiasi XapakTepuCTHKa XUMHYECKMX OJJIEMEHTOB — METAJIOB Ha OCHOBAaHUU MX TIOJOKEHHUS B
[lepuonuueckoit cucreme xumuyeckux sieMeHTtoB JI. M. MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTaJIJIOB. MeTayunueckas CBSI3b M METAJNIMYECKasl KPUCTAIIIMYECKAsl PEIIETKA. DIEKTPOXUMHUYECKUHM Pl
HanpsDKeHUH MetaiioB. DHU3MUECKWe M XMMHUYECKHE CBOWCTBAa MeTaiioB. OOmue crnocoObl MOMyYeHHS
MeTayioB. [ToHSITHE O KOPPO3WM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBhl (CTalib,
9yT'YH, JEOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[lenounbie MeTauibl: osoxkenue B [lepuonnueckoi cucteMe xumuueckux sneMenToB . 1. Menneneena;
CTpPOCHHE WX aTOMOB; HaxOXJeHHe B mpupojae. Ousndeckue U XMMHUECKHUE CBOMCTBA (Ha MpUMeEpe HATpUs U
kanust). OKCUIBI U TUAPOKCUABI HATPUs U Kanus. [IpuMeHeHne menouHbIX METAIJIOB U UX COSAMHEHUN.

[IlenouyHO3eMeNbHBIE METAJUIBI MATHUWA W KajbLui: nosioxkeHue B [lepmoandeckoil cucreMe XMMUYECKUX
anementoB [[. 1. MengeneeBa; cTpoeHHE MX aTOMOB; HaxO0XKJAEHUE B mpupojie. PU3NYECKHEe U XUMHUUYECKUE
CBOMCTBA MarHus U Kajblus. Baxuelmme coequHeHUs: Kanblus (OKCHI, TUAPOKCUA, coin). KEcTKoCcTh BOABI
Y CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxkenue B Ilepuoanueckoit cucreme xumudeckux aeMeHToB . 1. Menneneesa; crpoenne
aToMa; HaxokJeHue B mpupoje. OPu3nyecKkue W XUMHUYECKHE CBOWCTBA altoMUHUS. AMQOTEpHBIE CBOKCTBA
OKCHJIa ¥ TUIPOKCUJA AITFOMUHUS.

Kenezo: nonoxenune B [lepuognueckoit cucreme xumudeckux snemeHToB Jl. M. Menpaeneesa; crpoeHue
aToMa; HaxOXKJIeHHe B npupoje. Pu3nueckue U XUMHUYECKUEe CBOMCTBA kene3a. OKCHIIbI, TUAPOKCHIIBI U COJIU
xene3a(ll) u xxeneza(Ill), mx cocTas, CBOMCTBA U TIOJTyYCHHE.

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMIIGHHE C 00pasllaMd METaUIOB M CIUIAaBOB, WX (U3HUECKUMU
CBOMCTBaMH; HM3yUeHUE DPE3YJIbTATOB KOPPO3HH METANIOB (BO3MOXKHO HCIOJIh30BAHUE BUICOMATEPHUATIOB),
0cOOEHHOCTEH B3aUMOJICHCTBUS OKCHJA KaJbIMsl M HAaTpus C BOJOW (BO3MOXHO HCIHOJIb30BaHUE
BHUJIEOMATEPHAIIOB); KCCIIECIOBAHUE CBOMCTB >KECTKOW BOJBI; IpOIecca TOPEHHUs JKejle3a B KHUCIOPOJE
(BO3MOYKHO HCIOJIb30BAaHUE BHJIEOMATEPUANIOB); MPU3HAKOB MPOTEKAHUS KAaueCTBEHHBIX peakUuid Ha MOHBI
(maramsi, kanmbnms, amroMuHwms, ImHKa, kene3a(ll) m sxemeza(Ill), memu(Il)); HaGmomeHue u omucaHue
MPOLIECCOB OKpAlIMBaHUS IUIAMEHM HMOHAMHU HAaTpus, Kalug M Kaublug (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAIOB); HCCIeI0BaHUE aM(OTEPHBIX CBOICTB THUAPOKCHIA ATIOMUHUS M THAPOKCHAA IUHKA;
pelieHne 3KCIePpUMEHTAIbHBIX 3a/1a4 10 TeMe « BakHeillre MeTallibl U UX COCIUHEHUS.

XuMHs ¥ OKpYIKarolas cpena

HoBble Marepuanibl 1 TexHonoruu. BemecTtBa u Marepuanbl B OBCEIHEBHOM JKU3HHU YEJIOBEKA. XUMHUS U
310poBbe. be3ornacHoe HCIONp30BaHUE BEIIECTB M XMMUYECKUX peakuuid B ObITy. [lepBas momorns mpu
XUMHUYECKUX OKOraXx M OTpaBiieHUsX. OCHOBBI 3KOJIOTMYECKOM TIpaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE
OKpY’KaroIie cpenbl (mpeaenbHas gomyctuMas KoHueHntparus BemiectB — [1/IK). Ponb xumum B pemenun



9KOJIOTUYECKHUX TTPOOIIEM.

[IpupoiHbIE UCTOYHUKHU YTIAEBOAOPOIOB (YTOjb, IPUPOIHBIA Ta3, HEDTH), MPOIYKTHI UX MEpepadOTKH, UX
POJIb B OBITY U IPOMBIILICHHOCTH.

XUMHUYECKUH IKCIIEPUMEHT: U3YYCHHE O00paslloB MaTepHalOB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIC
MaTepUabl).

MexnpenMETHBIE CBSI3U

Peanuzanusi MEXNpeAMETHBIX CBS3€M MpH H3YYEHHMH XUMHHM B 9 Kiacce OCYIIECTBISIETCS uepe3
MCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHSITHH, SBISIONIUXCS CUCTEMHBIMU IS
OTJIENbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO [TUKJIA.

OO1iue ecTecTBEHHO-HAy4YHBIE IOHSATHUS: HAy4dHbIM (hakT, TUNOTE3a, 3aKOH, TEOpUs, aHajIu3, CUHTES3,
KIacCUpUKALUS, TEPUOAUYHOCTh, HAOIIOJEHUE, OKCIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHUE, MOJEIb,
SIBIICHWE, TAPHUKOBBIA J(PQeKT, TeXHOJOorws, marepuanbl. Dusmka: Matepus, aroMm, 3JIEKTPOH, IMPOTOH,
HEUTPOH, WOH, HYKIHWJ, H30TOIbl, PaTUOAKTHBHOCTh, MOJIEKYJa, OJJIEKTPUYECCKHUI 3apsij, MPOBOIHUKH,
MOJTYIIPOBOIHUKH, TUAIEKTPUKU, (HOTOIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSHHUE BEIIEeCTBa,
ra3, pacTBOp, PacCTBOPUMOCTb, KpHUCTaJUIMYecKas peuiérka, CIjiaBbl, (DU3MYECKHE BETUYMHBI, €IUHUIIBI
U3MEpeHus, KOCMHYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CoHIIE.

buonorust: gorocunTes, apixanue, Ouocdepa, dIKOCUCTEMa, MUHEPAIbHBIC YIOOPEHUs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIC MOPOJIBI, IMOJIE3HBIE HMCKOMAEMbIC, TOIUIMBO,
BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPE/IMETA «XUMMU D
HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

W3ydyeHnne XWMHUM B OCHOBHOW IIIKOJE HAmNpaBiIeHO Ha JOCTH)KEHHE OOy4YaloIMMUCS JHUYHOCTHBIX,
MCTAIPCAMCTHBIX U IPCAMCTHLIX PC3YJIbTATOB OCBOCHUA y‘ICGHOI‘O npeamera.
JlnuHOCTHBIE PE3yIBTATHI
JInuHOCTHBIE PE3yJbTAaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOILEro oOpa3oBaHMs JOCTUTAIOTCA B XOJI€
oOydeHusi XMMHU B €JUHCTBE y4eOHOW M BOCHHTATEIbHOU AesTenbHOCTH OpraHu3aluyd B COOTBETCTBHH C
TpaauIIuOHHBIMHU pOCCHﬁCKHMH CONNOKYJIbTYPHBIMU U JYXOBHO-HPABCTBCHHBIMU LICHHOCTSMU, ITPUHATBIMU B
oOmiecTBe MpaBUIaMU U HOPMaMHU MOBEACHUS U CIIOCOOCTBYIOT MpOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U
COLIMAJIN3ALUHN 00YYaIOLIIXCS.
JlnuHOCTHBIE PE3yIBTAThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:
HanI/IOTI/I‘ICCKOI‘O BOCIIMTaHU A
1)  LEHHOCTHOTO OTHOILIEHHS] K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HACJEAMIO,
MOHVMAHUS 3HAUEHUS XWMUYECKOW HAyKd B JKU3HH COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIAJICTh
JIOCTOBEpHON HHGOPMAIMEH O MEePeIOBBIX JOCTHIKEHUSX M OTKPBITHUSX MUPOBOM M OTCUECTBEHHOM XMMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoiicTBEe MUpa U 00IIeCTBa;
['paxxmanckoro BoCIUTaHUS
2) MNPpEACTaBJICHHUA O COLUAJIBHBIX HOpMax W IIpaBUJIaX MCEKINYHOCTHBIX OTHOILIEHUU B KOJIJICKTUBCE,
KOMMYHHUKAaTUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIC3HOM, Y4EOHO-UCCIIEI0BATEILCKOM, TBOPUECKON U
Apyrux Buaax ACATCIIBHOCTH; 'OTOBHOCTU K pa3H006pa3H01>'1 COBMECTHOU ACATCIIBHOCTU IIPU BBIMIOJIHCHUHN
y4eOHBIX, TO3HABATENbHBIX 3a/1a4, BHIITOJHEHUU XUMHUYECKUX SKCIIEPUMEHTOB, CO3JJaHUHN YU€OHBIX MTPOEKTOB,
CTPCMJICHHA K B3aMMOIIOHMMAHHWIO U B3aMMOIIOMOIIXU B IMPOMLECCE 3TOU y‘-IG6HOﬁ ACATCIIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IMOBEJCHHE M MOCTYNKU CBOMX TOBAapHILEH C MO3HUIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIE/ICTBUM MOCTYIIKOB;
IleHHOCTH HAYYHOTO MO3HAHUS
3)  MHPOBO33PEHUYECKHUX IMPEACTABICHUNA O BEUIECTBE M XHUMHUYECKOW pEaKUHUH, COOTBETCTBYIOLIHUX
COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAyKH M COCTABISAIOIIMX OCHOBY MJIi NMOHWMAaHHUS CYIIHOCTH HAy4YHOM
KapTUHBI MUPA; MIPEICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPO/IbI, B3AUMOCBS35IX YeIOBEKa
C IPUPOJTHON CPelIoN, O POJIM XMMHH B ITO3HAHUU ATUX 3aKOHOMEPHOCTEM;
4) MMO3HABATCIbHBIX MOTHUBOB, HAIIPABJICHHBIX Ha IMOJYYCHHC HO- BBIX 3HAHUU 110 XHUMHU, HGO6XO,Z[I/IMBIX
TUTs1 O0BSICHEHUSI HAOJTI0TAEMBIX MPOIIECCOB U SIBJICHU;
5) T1O3HAaBaTEJIbHOH, WH(POPMALMOHHOM W YHTATENIbCKOM KyJIbTYyphl, B TOM 4YHCIE HAaBBIKOB
CaMOCTOSITENIbHOM paboThl C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JUTEpPATYpOl, AOCTYMHBIMH TEXHHUUYECKUMHU
cpeacTBaMu MH()OPMAITMOHHBIX TEXHOJIOTUH;
6) wWHTepeca K OOYYCHHIO | TIIO3HAHHWIO, JIIOOO3HATEIIBHOCTH, TOTOBHOCTH HW CIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOCKTHOW M  HMCCIEAOBATEIbCKOW JEATETBHOCTH, K OCO3HAHHOMY  BBIOOPY
HAIpPAaBJIEHHOCTU U YPOBHS 00yUYeHUS B JajbHEHIIEM;

®opMUPOBaHUS KYIBTYPHI 3JI0POBBS

7)  OCO3HAHHUS LEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAaHOBKH Ha
3I0OPOBBII  00pa3 JKW3HU, OCO3HAHUS TIOCJIEACTBUHA ¥ HENPUATHS BPEAHBIX TMPUBBIUCK (YHOTpeOJIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KypeHHs1), HEOOXOIUMOCTH COOJIIO/IEHUS] TIPaBUJI OE30MACHOCTH MPH OOpAaIICHUH C
XUMHAYECKHMH BEIIECTBAMH B OBITY U pealIbHOM KHU3HH,

TpynoBoro BocrutaHus

8) HWHTepeca K MPaKTHYECKOMY HM3yuYeHHUIO mpodeccuil M Tpyaa pa3iudHOTO poJa, YBaKEHUE K TPYAy U
pe3ynbTaTtaM TPYJIOBOW J1€ATEIbHOCTH, B TOM YHUCIIE HA OCHOBE MPUMEHEHHS MTPEIMETHBIX 3HAHUM M0 XMMHUH,
OCO3HAaHHOTO BBIOOpA MHIUBUAYAILHOW TPACKTOPUHU MPOJOJDKEHHS 00pa3oBaHUS C yUETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB U MOTPEOHOCTEH; YCIEuTHON
HpO(bGCCHOHaHBHOﬁ ACATCIIBHOCTH W PpPa3BUTUMA H€O6XO,Z[I/IMBIX YMCHHﬁ, TOTOBHOCTL aAaalTUPOBATLCA B
npodeccuoHanbHOI cpese;

DKOJIOTMYECKOr0 BOCIIUTAHUS

9)  SKOJOTMYECKH IeJIeCO00Pa3HOr0 OTHOIIEHUS K MPHPOJIE KaK MCTOUYHHUKY >KU3HM Ha 3emiie, OCHOBE €&
CYLIECTBOBAHMS, IOHMMaHMs IIEHHOCTH 3JI0pOBOTO M 0Oe3omacHOro o0pas3a JKU3HH, OTBETCTBEHHOIO
OTHOIICHHS K COOCTBEHHOMY (PM3MUYECKOMY M MCHUXUYECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTU COOJIIOJCHUS



paBuiI 0€30MACHOrO MOBEACHMSI ITPU paboTe C BELECTBAMH, a TAKXKE B CUTYALMsX, YTPOKAIOIINX 310POBbIO U
JKWU3HU JIIOACH;

10)  cnocoOHOCTH IMPUMEHSTh 3HAHUS, I10JIydaeMble PU U3YUCHUN XUMUH, JUI PELLICHUs 3a/1a4, CBSI3aHHBIX
C OKpY’Karollei mpupoaHOil Cpeioif, MOBBIIIEHUS! YPOBHS SKOJIOTUYECKOH KYJIbTYPBI, OCO3HAHUS TTI00aIbHOTO
XapakTepa dKOJIOIHYeCKHX Mpo0IeM U MyTel uX pelieHns NoCpeICTBOM METOI0B XUMUM;

11)  3KOJOTMYECKOIr'O MBIIIICHUS, YMEHUs PYKOBOJCTBOBATLCSA UM B II03HABATEIIbHOM, KOMMYHUKATUBHOU U
COIIMAJIbHOM MPAKTHUKE.

MeTtanpeameTHble pe3yabTaThl

B cocraBe MerampeaMETHBIX pE3yJIbTAaTOB BBIICISIOT 3HAYUMbIE 7SI (OPMHUPOBAHUS MHPOBO33PEHUS
oOmeHayYHble TOHATUA (3aKOH, TEOPHS, IPUHIIMI, TUTIOTE3a, (HAaKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U Ap.),
KOTOPLIC HUCIIOJIB3YIOTCA B CCTCCTBCHHO-HAYYHBIX y‘-I€6HI>IX npeaMeTax U IMO3BOJIAKOT Ha OCHOBC 3HAHUU U3
3TUX TpeaMeToB (OPMHUPOBATH MPEJICTABICHHUE O IIEJIOCTHOM HAy4YHOM KapTHHE MHpA, U YHUBEpCAJbHBIE
yueOHble JieficTBUA (IIO3HABaTeNIbHBIC, KOMMYHHKATHUBHBIC, DETYJSTHBHBIE), KOTOphIe O0OECIeYnBaIOT
dbopMUpOBaHHE TOTOBHOCTM K CaMOCTOSTEIbHOMY IIJIAHUPOBAHUIO M OCYLIECTBIICHUIO  yueOHOMU
ACATCIIbHOCTH.

MeTtanpeameTHble pe3ynbTaThl OCBOCHMsI 00pa3oBaTENIbHON MpOrpamMMbl 1O XHMHUU OTPaKaloT OBJIAJICHHE
YHUBCPCAJILHBIMHU IMO3HABATCIIbHBIMU HGﬁCTBHHMH, B TOM HHUCIIC:

ba3oBbIMU JIOrMYECKUMU JENCTBUSAMU

D YMEHUEM HUCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBILIJICHUS IIPY OCBOCHUM 3HAHUM: PACKPBIBATH CMBICII
XUMHUYECKUX TOHATUN (BBLACNATh UX XapaKTepHble MpPHU3HAKW, YCTaHABIMBATh B3aUMOCBSI3b C JIPYTUMHU
HOHHTI/ISIMI/I), HUCITIOJIB30BaTh MMOHATHUA OJIA OGBHCHCHI/IH OTACJIIBbHBIX (1)aKTOB n HBJ’IGHHﬁ; BBI6I/IpaTB OCHOBAaHUA U
KpUTEpUU JI KJIAaCCU(PUKAUU XUMUYECKUX BEUIECTB U XMMHMUYECKHUX peaKUWi; yCTaHaBIUBATh NMPUYMHHO-
CJICACTBCHHBIC CBA3U MCKIAY O6’beKTaMI/I HU3YUCHUS; CTPOUTH JIOTHUYCCKUC PACCYKIACHUA (I/IHI[yKTI/IBHBIG,
JIeIyKTUBHBIE, 110 AaHAJIOTUH); J1€7aTh BHIBOJIBI U 3aKIIOUECHHUS;

2)  yMEHHEeM TpPUMEHATh B TMpolecce IO3HAHUS TOHATUS (MpeAMETHbIE W  METalpeaMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMble B XUMHH, MPeoOpa30BbIBATh MIMPOKO MPUMEHSEMbIE B
XMUMHU MOJICNIbHBIE TPEICTaBICHUs] — XWMHUYECKHN 3HaK (CHMBOJ 3JIEMEHTAa), XUMHUecKas (opmyia H
ypaBHEHHE XHMHUYECKON peakluu — TpPU pElIeHUU Y4eOHO-TIO3HABATEIbHBIX 33Jay; C Y4YETOM H3THUX
MOACIBbHBIX Hpe,Z[CTaBJIeHI/Iﬁ BBISABIIATD U XapaKTCPU30BATH CYHICCTBCHHBIC MPU3HAKN U3YYACMbIX O6I>CKTOB —
XUMHUYECKUX BEHIECTB M XUMHUYECKMX pEaKlui; BBIBIATH OO0IIHE  3aKOHOMEPHOCTH, TNPUYMHHO-
CJICACTBCHHBIC CBA3W U NPOTHUBOPCHHA B HM3YUYACMBIX IMPONCCCAX W ABJICHUAX; MPCylaraTb KPUTCPUU IJIA
BBISIBJICHHSI STUX 3aKOHOMEPHOCTEH U MPOTHUBOPEUUIA; CAMOCTOSTENIbHO BHIOMPATh CIOCO0 peuieHus: yueOHoit
3a7aun  (CpaBHHMBATh HECKOJIBKO BApUAHTOB peIICHUs, BbIOMpaTh Haubojee NOAXOAALINN ¢ y4EéToM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB);

BazoBeIMH HcciaeqoBaTeIbCKUMU JEUCTBUSIMU

3) YMGHI/IGM HCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCBI B KaydcCTBEC I/IHCprMeHTa IIO3HaHHUA, a TaKXKC B
Ka4eCTBE OCHOBHI 11 (DOPMUPOBAHUS THIIOTE3BI 110 TIPOBEPKE MPABHIIBHOCTH BBHICKA3bIBAEMBIX CYKICHHIA;

4)  mpuOOpeTeHUe OmbITa MO TUIAHWPOBAHUIO, OPraHU3ALMU U MPOBEICHUIO YIYCHUYECKHX HKCIIEPUMEHTOB:
yMeHHEe HaOJI0/1aTh 3a XOJ0M IPOIEcca, CAMOCTOSTENIHFHO MPOTHO3UPOBATh €ro pe3yibTaT, (hopMyInpoBaTh
0606H_IGHI/I$I U BBIBOABLI II0 pe3yanaTaM HpOBGI[éHHOFO OIIbITa, HCCICOOBaHUA, COCTABJIATH OT‘-IéT (0]
MpoJieTTaHHOM padoTe;

PaboToii ¢ uadopmanmeit

5) yMeHHEeM BBIOMpaTh, AaHATU3UPOBATh M MHTEPIPETUPOBATH WH- (OPMALIMIO PA3TMYHBIX BUAOB U (GopMm
MPEJCTABIICHHS, IOJy9aeMyl0 M3 pa3HbIX HCTOYHHUKOB (HAYYHO-TIOMYJSpHAs JUTEparypa XUMHUYECKOTO
COoJZlepKaHus, CIpPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa); KPUTHYECKH OLEHHBATh NPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO0 HH(POPMAIIHIO;

6) yYMEHHEM MPHUMEHATh pa3IMYHbIe METOAbI M 3ampochl MpHU MOHCKe M OoTOOpe HHpopManuu Hu
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAWMBIX JUISi BBHIMOJHEHUS Y4YeOHBIX U TO3HABATENBHBIX 3a1ad
OHpe,Z[G.HéHHOI‘O THIIA, HpI/IO6peTeHI/Ie OIlbITa B 06J'IaCTI/I HUCITIOJIB30BaHUA I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIX
TEXHOJIOTUH, OBJIAQJICHUE KYJIbTYpOH aKTHUBHOTO HWCIIOJNB30BAaHMS PA3IUYHBIX ITOMCKOBBIX CHCTEM;
CaMOCTOSITENILHO BBIOMpAaTh ONTHUMAIbHYIO (HOpMYy TMpeacTaBieHUS HHPOPMALUU U WIIIOCTPHUPOBATH
pelaeMple 3a/1a41 HECIOKHBIMU CXEMaMH, THarpaMMaMu, IPYyTUMU GopMaMu TpapyrKu U UX KOMOWHAIHSIMU;
7)  YMEHHEeM HUCHOJb30BaTh M aHAIM3MPOBATH B Ipoliecce YYeOHOH M MCCIEAOBATENBCKOW JesTeIbHOCTH



MH(OPMALIMI0O O BIMSHUM TPOMBIIUIEHHOCTH, CEIbCKOrO XO3sIfiCTBa M TpaHCIOpPTa Ha COCTOSIHHE
OKPY’KaIoIllel IPUPOJIHOMN CPEIBI;

YHuBepcanbHBIMU KOMMYHUKAaTUBHBIMU JEHCTBUSIMU

8)  YMEHHeM 3aJaBaTh BOMPOCHI (B XOJE€ AMANOra W/WIN JUCKYCCHUHU) IO CYHIECTBY OOCYKIAE€MOH TEMBI,
(bopMyIIHpOBaTh CBOU MPEIOKEHHSI OTHOCUTEIHHO BHIMOIHEHUSI IPEAIOKEHHOM 3a/1a4H;

9) NpUOOpPETEeHHE OMbITa MPE3CHTAUUN PE3yJbTAaTOB  BBIINOJHEHUS XHMHUYECKOTO OSKCIEPUMEHTa
(J1abopaTOpHOTO OIBITA, TAOOPATOPHOU PAOOTHI TIO UCCIEAOBAHUIO CBOMCTB BEIIIECTB, YICOHOTO MPOEKTA);

10)  3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU TI03HABATENBHOW M HCCIIEAOBATEIbCKOM
NEeSITeIbHOCTH TIPU PELIeHUH BO3HUKAIOUIMX MPOoOJieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHMS
no3uiuil (00CyXKAeHHsl, OOMEH MHEHHSIMH, «MO3TOBBIC INTYPMBD», KOOPIWHAIMS COBMECTHBIX JEHCTBUH,
oTpesieNieHue KPUTEPUEB M0 OLICHKE KaueCTBA BBIIIOJHEHHOU pabOThI U JIp.);

YHUBEpCATLHBIMH PETYJISTHBHBIMU JICHCTBHSIMH

11) yMEHHEM CaMOCTOSITEIbHO OMPENeNATh Ieu  JeSTEIBHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBaTh M TPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JCSATEIBLHOCTh, BBIOMpaTh HamOoJiee
¢ (deKTHBHBIE CIOCOOBI pElICHUS yUeOHBIX M TO3HABATENBHBIX 33]a4, CaMOCTOSTEIBHO COCTaBISTh WIIH
KOPPEKTHPOBATh MPEIOKECHHBIN aJITOPUTM JCHCTBUI MPHU BHITIOJTHCHUH 3aJIaHUH C YIETOM OJTYICHUS HOBBIX
3HAaHUNW 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX M PEAKIHSX; OICHUBATH COOTBETCTBUE IOIYyUYEHHOTO
pe3yJibTara 3asBICHHON IIEIIH;

12)  yMEHHUEM HCIOIb30BaTh U aHATH3UPOBATH KOHTEKCTHI, IpeJIaracMble B YCIIOBUH 33 JaHUN.

[IpeameTHbIEC pe3yabTaThI

B cocraBe mpeaMeTHBIX Pe3yJbTAaTOB MO OCBOCHHUIO 00S3aTEIbHOrO COJEp)KaHWs, YCTAaHOBJIEHHOTO JIaHHOM
MpPUMEpPHO pabodeil mporpamMMol, BBIICISIIOT: OCBOSCHHBIC OOYYAIOIIMMHUCS HAy4YHBIC 3HAHUS, YMEHHUS U
CrocoObl JIeUCTBUH, cnenuduueckue misd MpeaMETHON o007acTu «XUMHUs», BUIBI JIEATEIBHOCTH TIO
MOJIyYCHUIO HOBOT'O 3HAHMSI, €T0 UHTEPIIPETALNU, TPEOOPA30BAHHUIO U MPUMEHEHHIO B PA3TUYHBIX YUCOHBIX U
HOBBIX CUTYaIUsIX.

[IpenMeTHbIe pe3yibTaThl MPEACTABICHBI IO ToJaM OOY4YeHHs] W OTpPaXarT C(HOPMUPOBAHHOCTH Y
o0yJaromuxcst CIeAyOUUX YMEHH:

8 KITACC

1)  pacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJIa, XUMUYECKHI1 AJIEMEHT, [IPOCTOE
BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OHOPOIHAS M HEOTHOPO IHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAS
U MOJIEKYyJIIpHas Macca, KOJMYECTBO BEIIEeCTBA, MOJb, MOJIApHAs Macca, MaccoBas A0S XUMHYECKOIrO
JJIEMEHTa B COCAMHECHHH, MOJSPHBIA 00BEM, OKCHUMA, KHCIOTA, OCHOBAaHUE, COJb, dJEKTPOOTPUIIATEIILHOCTD,
CTETIEHb OKHUCJICHHS, XUMHUYecKas peakuus, Kiaccu(UKalus peakiuil: peakluud COEAMHEHUsS, pPeaKlnu
pa3IoKEHUSsI, PEaKIIUU 3aMEIEHUs, PEaKIIUu 0OMEHa, 9K30- U SHJOTEPMHUUECKHE PEAKINH; TerIoBoi d(hdexT
peaxkuuu; Aapo aToma, 3JIEKTPOHHBIA CJIOW aroma, aTOMHas OpOMTallb, pajlyCc aTroMa, XMMHUYECKas CBS3b,
MOJISIPHASsL ¥ HEMOJIsIpHAasi KOBAJEHTHAs! CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAccoBasi 10
BelecTBa (MPOIICHTHAs! KOHIIEHTpPAIUsI) B PACTBOPE;

2)  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH (CM. M. 1) U IPUMEHSTh 3T MOHATUS
MIPY OMUCAHUM BEILIECTB U MX MPEBPAICHHUIA;

3)  HCIMOJIb30BaTh XUMHUYECKYIO CUMBOJHKY ISl COCTABIICHUSI (JOPMYTT BEIIECTB M YPAaBHEHUN XUMUYIECKUX
peaKIunii;

4)  ompenensATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCIWHEHUSX; CTEIECHb OKHUCICHHS
AJIEMEHTOB B OMHAPHBIX COCAMHEHUSIX; MPUHAIJICKHOCTh BEIIECTB K ONMpPeNeIéHHOMY KJIACCy COEIUHEHUI 110
dbopMyiaM; BUJ XUMUYECKOH CBsI3U (KOBAJIGHTHAS! M HOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;

5)  packpsiBaTh cMbich Ilepmommueckoro 3akona J[. M. MeHnneneeBa: HeMOHCTPUPOBATH IMOHUMAaHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMUMHUYECKUX DJIEMEHTOB OT HX NOJNOXKeHUs B Ilepuoamueckoit
CUCTEME; 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS,
3aKOHa ABOTaJIpo; OMUCHIBATH U XapaKTepH30BaTh Ta0IMUHYyI0 (hopmy Ileproamueckoit cCHCTeMbl XUMUYECKUX
AJIEMEHTOB: Pa3juvaTh MOHATHS «rjaBHas moarpynna (A-rpynma)» u «nobounas noarpymnma (b-rpymma)y,
Majble U OOJBIIME TIEPUOBI; COOTHOCUTH 00O3HA4YCHHs, KOTOphle UMeroTcss B Tabnuie «l[lepuogmdeckast
cucreMa XuMuueckux siaemeHtoB J[. M. MenzaeneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB
XUMHYECKUX DJEMEHTOB (COCTaB W 3apsl siapa, oOINee 4YHCIO JIIEKTPOHOB M paclpeiefieHHue UX II0
AJICKTPOHHBIM CJIOSIM);

6)  KiIaccu(UUIUPOBATh XUMHUYECKHE DJIEMEHTHI; HEOPTaHMYECKHE BEIIECTBA; XMUMHYECKHE peakuuu (1o



YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETUIOBOMY 3P HEKTY);

7)  XapakTepu3oBaTh (OMHCHIBATh) OOILIME XMMUYECKHE CBOMCTBA BEIIECTB pa3IMYHBIX KJACCOB,
MOJATBEP:K/1asi ONKMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOUINX XUMHUECKUX PEaKIINii;

8)  IPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOIO COCTaBa; BO3MOXHOCTHU
MPOTEKAHUS XUMHUECKUX Mpe- BPALIeHUH B pa3IMYHbIX YCIOBUSX;

9)  BBIYMCIATH OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIIO
XUMHUYECKOTO 3JeMeHTa 1o (opMyJsie COEAMHEHMs; MAacCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOAUTH
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKON PEAKIUU;

10) OPUMEHSTh OCHOBHBIE OIEPAllMM MBICIUTEIBHON AESITETbHOCTH — aHAJIW3 U CHUHTE3, CpaBHEHUE,
0000I1IeHre, CUCTeMAaTH3alMI0, KIacCU(UKAIUIO, BBISIBICHUE IMPHUUYUHHO-CICICTBEHHBIX CBSI3ed — JUIs
M3Y4YeHHs] CBOMCTB BEIIECTB W XHMHUYECKUX pEaKUUW; EeCTECTBEHHO-HAYYHbIE METOAbl TO3HAHHUS —
HaOJI0ICHNE, U3MEPEHUE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN ),

11)  credoBarh MpaBWIaM IOJb30BAaHUS XMMHUYECKOM MOCYH0H U J1a0OopaTOpHBIM 00OpYJOBaHHEM, a
Takke TpaBUjaM  OOpalieHHWs C BEHIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMHU TIO BBITIOJTHEHUIO
a00OpaTOPHBIX XUMHUUYECKHX OIBITOB MO TMOJYYEHUI0O W COOMpaHUIO0 Ta3000pa3HBIX BemecTB (Bojopoaa U
KHUCJIOPOJIa), MPUTOTOBJICHUIO PACTBOPOB C OMNPEAEIEHHOM MAacCOBOM Jo0Jjied pacTBOPEHHOTO BEIECTBA;
IJIAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110 PaClO3HABAHUIO PACTBOPOB ILIEIOYEH U KUCIOT C
MIOMOIIBIO MHAUKATOPOB (JIAKMYC, (heHOTIPTANCHH, METUIIOPAHK H Ip.).

9 KIIACC

1)  pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IMOHSATHI: XMMHYECKUW 3JE€MEHT, aTOM, MOJEKyJa, WOH,
KAaTHOH, aHWOH, MPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb, IEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHCJICHHUS, XUMHUYECKasl PEeaKIlsi, XUMUUECKasl CBsI3b, TEIIOBON (P (HEKT peakiu, MOJb, MOJIIPHBINA 00BEM,
pacTBOpP; DIIEKTPOJUTHI, HEIICKTPOIIUTHI, IICKTPOJUTUYECKAST AUCCOIMAIINS, pPEaKlMd HWOHHOTO oOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMble pEaKIUu, OKHCIUTEIbHO-
BOCCTAHOBUTEJbHBIC PEAKIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKHUCIECHHUE M BOCCTAHOBJIEHHUE, AJJIOTPOMUS,
aMmpOTepHOCTh, XMMHUYECKasi CBsI3b (KOBaJEHTHAasl, MOHHAs, METAJUIMYEcKas), KpUCTalNIM4yecKas pemérka,
KOPpO3Us METAIIJIOB, CILJIABBI; CKOPOCTh XMMHUYECKOU peakinuu, mpeaesbHo gonyctumMas kouenTparus (I1J1K)
BELIECTBA;

2)  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUHN (CM. M. 1) U IPUMEHSTh 3TU MOHATUS
MIPY OMUCAHUM BEIIECTB U MX MPEBPAICHHI;

3)  HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHKY ISl COCTABIIEHUSI (JOPMYTT BEIIECTB M YPAaBHEHUN XUMUYECKUX
peaKIunii;

4)  ompenensTh BAJICHTHOCTh U CTENEHb OKHUCICHUS XMMHUYECKUX 3JIEMEHTOB B COCAMHEHUSX Pa3IMYHOTO
COCTaBa; MPUHAJIEKHOCTh BEIIECTB K ONMpeeIEHHOMY KJlaccy COeAMHEHUN Mo (opMysiaM; BUJ XUMUYECKON
CBs3U (KOBaJICHTHAsI, MOHHAs, METAJUIMUECKasi) B HEOPraHUYECKUX COCAMHEHUSX; 3apsii HOHA TI0 XUMHUYECKON
dbopMmyiie; xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHMYECKUX COECTUHEHUM, THUI KpPUCTAILTUMYECKOU
PEIIETKY KOHKPETHOT'O BEILIECTBA;

5)  packpsiBaTh cMbici [lepronnueckoro 3akona JI. V1. MenaeneeBa U 1€eMOHCTPUPOBATh €r0 MTOHUMAaHUE:
OMKCHIBATh M XapaKTepuszoBaTh TabamuHyio ¢opmy I[lepuomndeckoil CUCTEMBl XUMHYECKUX DJIEMEHTOB:
pasnuuaTh TOHATUS «rIaBHas moarpynna (A-rpynma)» u «mobounas noarpynmna (b-rpymma)», manbie u
OoJbIIMEe IEPUOJIBI; COOTHOCUTH 0003HAYEHHUs, KOTOPBIE UMEIOTCS B NIEPUOIUYECKOI TabIuIle, C YMCIOBBIMU
XapaKTepUCTHUKAaMU CTPOCHUSI aTOMOB XHMHYECKHX OJJIEMEHTOB (COCTaB M 3apsj] sjapa, oOlee Yucio
3JIEKTPOHOB U paCIpeesieHUE UX 110 SJICKTPOHHBIM CJI05IM); OOBACHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHUHT
CBOMCTB 3JIEMEHTOB M MX COCAMHEHHMH B Mpeleiax MajblX MEepUOJ0B M TJAaBHBIX IMOA- TPYNN € YYETOM
CTPOEHHUSI UX aTOMOB;

6)  KiIaccu(UUUPOBATh XUMHUYECKHE 3JIEMEHTHl; HEOPraHHMYECKHE BEIECTBA; XMUMHUYECKHE peakuuu (1o
YHUCIy W COCTaBy YYaCTBYIOIIMX B PEAKIUH BEILIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 M3MEHEHUIO CTEleHEH
OKHCJIEHUSI XMMHYECKUX 3JIEMEHTOB);

7)  XapaKTepu3oBaTh (OMUCHIBATH) OOIIKE U CHENUPUISCKUE XUMUYECKUE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEUIECTB, MOATBEPXAasi OMUCAHUE MPUMEpPaMH MOJEKYJSPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHX
XUMHYECKUX PEAKIIU;

8)  COCTaBISATh YpPAaBHEHHUS JJIEKTPOJUTHUYECKOW AMCCOIMAIIMM KHCIOT, IIeouell M COJeH; MOJIHbIE U
COKpallléHHBbIE YPaBHEHHUS peakuii HOHHOro OOMEHa; ypaBHEHHsS pEaKIMid, MOATBEPKIAIOIINX
CYILIIECTBOBAHHE F€HETUUYECKOM CBSI3U MEXK/y BEIIECTBAMHU PA3IUYHBIX KIACCOB;

9)  pacKpbIBaThb CYIIHOCTh OKHUCIWUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIUNA IOCPEACTBOM COCTABIICHUS



AJIEKTPOHHOTO OajaHca 3TUX PEaKIIHIA;

10) IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHUSA; BO3MOXKHOCTU HNPOTCKAHUA
XUMHAYECKHUX TIPEBPAMICHUN B PA3IMYHBIX YCIOBUSX;BBIYACIISITE OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYTO
MacChl BEIIECTB; MACCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa Mo (opMmyse COCIWHEHUsS; MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE; MPOBOIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIIHH;

11)  crnenoBaTh MpaBWJIaM MOJb30BaHMS XMMHUYECKOW MOCYIOW M J1abopaTopHbIM 00OpYyJIOBaHUEM, a
TaKKe TpaBWIaM  OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKUHUSMH I10 BBITIOJTHEHUIO
71a00paTOPHBIX XMMHUYECKHX OMNBITOB IO IMOJYYEHHIO M COOMPAHHIO ra3000pa3HBIX BELIECTB (aMMMaKa U
YTJIEKUCIIOTO Ta3a);

12) MPOBOJUTH PEAKLMH, MOATBEPKIAONIME KAYECTBEHHBI COCTAB PA3JIMYHBIX BELIECTB: PaCIO3HABAaTh
OTBITHBIM IYTEM XJIOpUI- OpOMHU[-, MOAMI-, KapOoHaT-, docdar-, CUIMKAT-, CyabdaT-, THIAPOKCUI-HOHBHI,
KaTUOHBI aMMOHHA W MOHBI U3YUCHHBIX MCTAJIJIOB, MPUCYTCTBYIOIIUC B BOAHBIX PACTBOPAX HCOPraHUYCCKUX
BEIIIECTB;

13) MNPUMCHATH OCHOBHBIC OIICpaliun MBICIUTEIbHOMN ACATCIIbBHOCTU — aHAJIM3 U CHHTC3, CPABHCHUC,
O606I_HCHI/IC, CUCTEMATU3AIMIO, BBIABIICHHUC HNPUYMHHO-CICICTBCHHBIX CBsI3EH — AJId U3YyUCHUS CBOICTB
BCIICCTB U XHMMHWYCCKUX peaKuHﬁ; CCTCCTBCHHO-HAYYHBIC MCTOAbI IMO3HAHUSA — H3.6JIIOI[CHI/IG, HU3MCPCHUC,

MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIM U MBICICHHBIH).



TemaTnyeckoe NIaHUPOBAHNE Y4eOHOTO NMpeaMeTa « XHMMS»

No \ Tewma, paznen. Yac.
8 Kiacc Teop. K.p. [Ip.p.
1. IlepBOoHaYaIbHBIC XUMHYECKUE TTOHSATHUS 18 1 2
2. Kucnopon. I'openune 4 - 1
3. Bonopon 2 - 1
4. Bona. PacTBopbl. 5 1 1
5. KonuyecTBeHHbIE OTHOIICHUSI B XUMHUU 5 - -
6. Baknerime Kj1acchl HEOPraHM4eCKUX COSTMHEHUN 10 1 1
7. [IepuonnuecKuil 3aK0OH ¥ CTPOEHUE aTOMa 5 - -
8. CrpoeHue BelecTBa. XUMUYECKasi CBSI3b 5 1 -
Pe3zeps 4
Uroro: 58 4 6
68
9 knacc Teop. K.p. [Ip.p.
1. Knaccudukanust XuMudecKux peaxkiumi 5 - 1
2. XHUMHUYECKHE PEAaKIMU B BOJHBIX pacTBOpax 7 1 1
3. ["aoreHpl 3 - |
4. Kucnopoa u cepa 6 - 1
5. Aot 1 pocdop 7 - 1
6. Yriepon u KpeMHHI 5 1 1
7. MeTabl 10 2 1
8. [TepBOoHauaIBHBIC MPECTABICHUS 00 OPTaHUUECKUX 8 - -
BEIECTBAX
Peszepn 4
Wroro: 55 4 7
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