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PABOYAS ITPOTPAMMA
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
VYyeonoro npeamera « XUMUS»
FA30BbI YPOBEHb
(s 5-9 xnmaccoB 00pa30BaTEIbHBIX OPTaHU3AINN )



1. Cooepotcanue npozpammot
Xumus 8 kiaace
IlepBoHaya/IbHBbIC XUMHYECKHE TIOHATHUS

[Ipenmer xumuun. Posib XuMuM B )KU3HM 4esloBeKa. Tena u Bemectsa. duznueckue
CBOWCTBA BEIIECTB. ATPEraTHOE COCTOsIHUE BelecTB. [IoHsATHE 0 METO1aX MO3HAHUS
B XUMUU. XUMUS B cUCTeMe HayK. UncTeie BemecTBa U cMecu. CrocoObl pa3aeieHus
cMecen.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE A1eMeHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocTeie U ClIO)KHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas popmyra. BareHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BellecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCUTENbHAS
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUYECKOT0 2JIEMEHTA B COSIMHECHUH.

DU3NYECKHUE U XUMUYECKUE SIBIICHUSL. XMMUYECKas peakius U €€ MPU3HaAKu. 3aKOH
COXpaHEHMS MacChl BEIIECTB. XUMHUUECKUE ypaBHEeHUs. Kiaccudukaius XuMU4ecKux
peakiuii (CoeAMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii 5KCnepumenm:
3HAKOMCTBO C XUMHUYECKOMU MOCYJI0H, C MpaBuiiaMu paboThI B JIa0OPATOPUH U
npuémMamu oOpamieHus ¢ 1Ja0opaTOpPHBIM 000PYI0OBAHUEM; U3YUEHHUE U ONHCAHKE
(bU3UYECKUX CBOMCTB 00pa31[0B HEOPTAHMYECKUX BEIIECTB; HaOI0IeHHE (PU3UIECKUX
(TU1aBIEHUE BOCKA, TasHUE JIbJ1a, paCTUPAHUE caxapa B CTYIKE, KUTICHUE U
KOHJICHCAIUs BOJIbI) U XUMUYECKHUX (TOPEHHE CBEYH, TPOKATMBAHUE METHOMN
MPOBOJIOKH, B3aUMOJEHCTBHUE Meja C KUCIOTON) sIBJICHUM, HAOII0/ICHUE U ONUCaHUE
IPU3HAKOB MPOTEKAHUS XUMUYECKUX PEAKIUH (pa3sioKeHUE caxapa, B3auMOIeHCTBUE
CEPHOM KHCIIOTHI C XJIOpUAOM Oapusi, paznoxkeHue ruapokcuaa meau(ll) mpu
HarpeBaHUM, B3aUMOJICHCTBHUE XkKejie3a ¢ pacTBopoM coiu meau(ll)); nzydenune
CIIOCOOOB pa3/iesieHUus CMece (C MOMOIIBI0 MarHuTa, (GUILTPOBAHKE, BHITTAPUBAHUE,
TUCTUIUISIUS, XpoMaTorpadust), mpoBeACHUE OUUCTKU MOBAPEHHOM COJIH;
HaOJII0JICHHUE U ONKMCaHUE PE3YIbTATOB MPOBEJICHUS OMbITA, UITIOCTPUPYIOLIETO 3aKOH
COXpaHEHUsI MACChl; CO3/IaHUE MOJENIEeN MOJIEKY (IIapOCTEPKHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKHUX BELIEeCTB

Bo3ngyx — cmechk razo. CoctaB Bo3ayxa. Kuciopog — snemMeHT u npoctoe
BelecTBO. Haxoxaenne Kuciaopoia B mpupojie, Gu3nueckiue 1 XMMUIECKHe CBOMCTBA
(peaxmuu ropenusi). Oxcunpl. [Ipumenenue kucmopoaa. CriocoObl MOTydeHUs
KHCJIOPO/Ia B JIAOOPATOPUM U MPOMBIIIIIEHHOCTH. KpyroBOpOT KHUCIIOpO/ia B MPUPOJIE.
O30H — ajutoTponHast MOAUMUKALIUS KUCIOPO/Ia.

TernoBoi 3¢ PexT XUMHUUECKOH peaklii, TEPMOXUMHUYECKHE YPaBHEHUS, IK30- U
SHIOTEPMUYECKHUE peaKIUU. TOMIMBO: YyTOidb U METaH. 3arpsi3HEHUE BO3/1yXa,
YCWJICHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.



Bonopon — snemeHT u npoctoe BeniecTBo. Haxoxkaenue Bogopoaa B IpupoJie,
du3nuecKkrue 1 XMMUYECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI monyyeHuss. KucinoTsl u
COJIH.

MonsipHblit 00bEM ra3oB. PacuéThl M0 XUMHUYECKUM YPAaBHCHUSIM.

Pusnueckne cBOMCTBA BOJBI. Bona kak pactsopurens. PactBopbl. Haceimennbie n
HEHACBIILIEHHBIE PACTBOPBI. PacTBOPpMMOCTH BelecTB B Bojie.MaccoBasi 10Jisl BELIECTBA
B pacTBOpe. XUMHUYECKHE CBOMCTBA BO/Ibl. OCHOBaHMs. PoJib pacTBOPOB B PUPOJIE U B
KU3HU YesnoBeka. KpyroBopot BoJibl B nipupojie. 3arpsi3HEHUE TPUPOTHBIX BOJI.
OxpaHa ¥ OYHCTKA NPUPOJHBIX BOJ.

Knaccudukanus nHeoprannueckux coenunenunit. Oxcupl. Knaccudukanus
OKCHJIOB: cojieoOpasyroiirue (0OCHOBHbIC, KUCIOTHBIE, aM(OTEpHbIE) U
HecoseoOpasyrome. HoMeHknaTypa oKCUA0B (MEXAyHAPOIHAS U TPUBHAIbHASA).
DU3NYECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loiyueHne okcumos.

OcHoBanusi. Kiaccuduxanys OCHOBaHUM: MIETOUHU U HEPACTBOPUMBIE OCHOBAHUSI.
HomeHnkiatypa ocHOBaHUH (MEXIyHapoAHas U TpUBUAIbHAas ). Pu3nueckue u
XMMHUYECKUE CBOMCTBA OCHOBaHUU. [lonyueHrne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. HomeHkinatypa KUCIOT (MEXIyHapOoaHas U
TpuBUaiIbHas). usndyeckrue U XUMUYECKUE CBOMCTBA KUCIIOT. Psii akTHBHOCTH
metaioB H. H. bekerosa. [lonyuenune kucmior.

Conu. HomeHknatypa coneit (MexayHapoHas U TpuBHayibHast). Gu3ndecKkue u
XMMHUYECKUE CBOMCTBA coiieil. [lonyuenue conen.

['eHeTnueckas CBsI3b MEXIY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

Xumuueckuii sxcnepumenm:

KaueCTBEHHOE ONPEACIICHUE COIEPKaHMs KUCIOPO/Ia B BO3IyX€; MOJIyYEHHUE,
coOupaHue, pacro3HaBaHUE U U3YYECHHE CBOMCTB KUCIIOPO/1a; HAOII0IeHUE
B3aMMOJICHCTBUS BEILIECTB C KUCIOPOJIOM U YCIOBUS BOSHUKHOBEHUS M TIPEKPALICHUS
ropenus (moxapa); 03HaKOMJICHHUE ¢ 00pa3liaMi OKCUJIOB U ONTMCAHKUE UX CBOMCTB;
MoJyueHue, coOupaHue, paclio3HaBaHUE U U3y4Y€HUE CBOMCTB BOAOpoAa (TOpeHue);
B3auMo/iericTBre Bogopoaa ¢ okcuoM Meau(ll) (Bo3MoKHO HUCTOIb30BaHUE
BUIEOMATEPUAIIOB); HAOIIIOIEHHE 00PA3I[OB BEIIECTB KOJIMYECTBOM | MOJIb;
MCCJIEIOBaHNE OCOOCHHOCTEN PACTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPHUMOCTHIO;
[IPUTOTOBIICHUE PACTBOPOB C OMPEAEIEHHON MaCCOBOM J0JIEN pACTBOPEHHOTO
BEIIIECTBA; B3aMO/ICHCTBUE BOJIBI C METa/IaMU (HaTpUEM U KaJibIiieM) (BO3MOKHO
UCII0JIb30BaHUE BUJICOMATEPUAIIOB); OIIPEICIICHUE PACTBOPOB KUCIIOT U IIEI0UeH ¢
MTOMOIIIBIO UHIMKATOPOB; UCCIEI0BAHNE 00PA31I0B HEOPraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB; HAOJIIOCHNE U3MEHEHUS OKPAaCKH MHANKATOPOB B PacTBOpax
KHUCJIOT U 1IeJouel; n3yuenue B3aumoiericteust okcuaa meau(ll) ¢ pacrsopom cepnoit
KHUCJIOTBI, KUCJIOT ¢ METAJJIAMHU, PEAKIIUN HEUTpaIu3aluu; MoIyuYeHHe
HEpPaCTBOPHUMBIX OCHOBAHUI, BBITECHEHUE OJIHOTO METajuia IPYTUM U3 pacTBOpa COJH;



pEILICHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «BaxHeWIme Ki1acChl HEOPraHUYECKUX
COEIMHEHU.

IMepuognueckui 3akoH u Ilepuoanyeckass cucreMa XUMHUYECKHUX 3JI€MEHTOB
. N. MenaeseeBa. CTtpoenne atoMoB. XUMHYeCKasi CBsA3b. OKHUCIUTEIHLHO-
BOCCTAHOBUTEJIbHBbIC PeaKIUN

[lepBble MOMBITKK KiIacCU(pUKAIIMN XUMUYECKUX DJIEMEHTOB. [loHsITHE O Tpymmax
CXOJIHBIX JJIEMEHTOB (ILEOYHBIE U MIEJIOYHO3EMEIbHBIE METAIJIbI, TaJIOreHBI,
WHEPTHBIC Tas3bl). OJEMEHThI, KOTOpbIe o00pa3yloT amM(OTEepHBIE OKCHUILI U
TUAPOKCUIIBI.

[Tepuomnueckuii 3akoH. Ilepuoguueckas cucreMa XuMHYecKux 3ieMeHToB I, U.
Menneneesna.

Koporkonepuognas wu anuHHOonepuonHas ¢opmbl  llepuognyeckoid  CUCTEMBI
xumudeckux 3nmemeHToB J[.M. Menneneesa. [lepronabl u rpymmbl. @U3HYECKUNA CMBICIT
MOPSAJIKOBOIO HOMEPA, HOMEPOB NEPUOJA U TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aroMmHbIX saep. M3oromel. Omektponsl. CTpoeHHE
AIIEKTPOHHBIX 000J04eK aTOMOB MepBbix 20 xuMuueckux siaemMeHToB [lepuoanueckoi
cucreMbl JI. M. MenzaeneeBa. XapakTepuCTHKA XHMHUYECKOIO JJIEMEHTA [0 €r0
nonoxeHuro B [lepuognueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS paauyca aTOMOB XUMHYECKUX  JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyNIIaM U MEPUOIaM.

3nauenue Ilepmoamueckoro 3akoHa u llepuonnueckod CUCTEMBI XHMHYECKHUX
DJIEMEHTOB Ui pa3BUTHS Haykn W npaktuku. JI. WM. MenngeneeB — y4€HbIN U
rpakIaHUH.

Xumuueckass — cBsizb. KoBasieHTHas  (MOJisipHAsT W HEMOJSIpHAsl)  CBA3b.
DIIEKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. I[Ipoueccs
OKHCJIEHUS U BOCCTAHOBIICHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil sxcnepumenm.

W3y4yeHHEe OOpa3loB BEHIECTB METAJIOB M HEMETaUIOB, B3aWMOJIECHCTBUE
TUApPOKCUAA ILIMHKA C pPacTBOPAMU KHUCJIOT M IIEJIOYEH; IPOBEIAEHUE OIIBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIN (TOpPEHUE,
peaKkIuu pa3oKeHUsl, COSTUHEHHUS ).

MexknpeaMeTHbIE CBSA3H

Peanuzanust MeXNpeIMETHBIX CBSI3€H MTPU M3YYEHUH XUMUU B 8 KJIacce
OCYILIECTBIISIETCS Yepe3 UCTI0JIb30BAaHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX TTOHSATUH,
TaK Y MOHSITUHN, SBISIONIMXCS CUCTEMHBIMHU JIJIS OTICJIBHBIX MPEAMETOB
€CTECTBEHHOHAY4YHOI'0 IIUKJIA.



OO0mume ecTeCTBEeHHOHAYYHBIC TTOHSATHUS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHaJIN3, CHHTE3, KIaccu(uKaIysi, MepruoJuIHOCTh, HAOII0IeHNE, SKCTICPUMEHT,
MOJICTTMPOBAHHUE, U3MEPEHUE, MOICITb, SIBJICHHE.

dwusuka: MaTepus, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIHI, H30TOIIBI,
PaZMoOaKTUBHOCTH, MOJIEKYJIA, AIEKTPUUECKUH 3apsiji, BEUIECTBO, TENO, 00BEM,
arperaTHOE COCTOSIHME BEIIECTBA, ra3, PU3NYECKUe BEIIMYNHBI, SIUHUIIEI H3MEPEHUS,
KOCMOC, TUTaHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunTes, apixanue, orocdepa.
I'eorpadus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPOIBI, TTOJIC3HBIC
MCKOTIaeMBbIE, TOTUIUBO, BOJHBIC PECYPCHI.

XumMuda 9 kJiace

BemecTBo M XMMHUYeCKasi peaKkus.
[lepnogmueckuit 3akoH. llepmoanueckas cucrema xuMudeckux dieMeHToB [ .

MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHNH CBOVCTB XUMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kalus, KaIblUs W WX COCAVWHEHUU B
COOTBETCTBHHM C ITOJIOKEHUEM 3JIEMEHTOB B lIeproandeckoil cucreMe U CTpOEHUEM HX
aTOMOB.

CrpoeHnue BemecTBa: BUIbl XUMUYECKOUN CBSI3U. THIIBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAIUIMYECKOW PEMETKH M BHJA
XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKHUX BEIECTB (MEXIyHApOAHAS U
TpUBHAIbHAS). XUMUYECKHUE CBOMCTBA BEILIECTB, OTHOCSIINUXCS K Pa3JIMYHBIM KJIaccam
HEOPraHWYECKUX COCIMHEHNI, TCHETUYECKAs CBS3b HEOPIraHMYECKUX BEILIECTB.

Knaccudukanus XuMHUECKUX peaklUi 0 Pa3IMyHbIM MPU3HAKaM (110 YUCITY U
COCTaBY Y4YacTBYIOLUX B PEaKLUU BELIECTB, MO TEMJIOBOMY 3D (PEKTy, 0 N3MEHEHUIO
CTENEHEH OKUCIEHUS] XUMHUECKUX 3JIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTHUIO
KaTauu3aTopa).K30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKHE YPaBHEHHUS.

[TonsiTHEe 0 cKOpOCTH XUMHUECcKOW peakuuu. [ToHsTre 06 0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKHUX peakiusix. [IoHsITHe 0 TOMOT€HHBIX U T€TepOTr€HHbIX
peakuusx. [lonsiTue o xumMmryeckoM paBHOBeCUU. DaKTOPBHI, BIUSAIOIINE HA CKOPOCTh
XUMHUYECKON pEaKIUHU U MOJ0KEHHE XUMUYECKOTO PAaBHOBECHSI.

OKHUCANTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINH, HIIEKTPOHHBIN OajlaHC
OKHUCJIUTEbHO-BOCCTAHOBUTENBHOU peakiiuu. CocTaBlieHUE YpaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C UCIIOJIB30BAHUEM METO/IA
AJIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUIECKON TUCCOUNALNU. DIEKTPOIUTHI U HEANEKTPOJIUTBHI.
KartnoHnsl, aHMOHBI. Me€XaHHU3M AMCCOLMALNN BEIIECTB C PAa3JIMYHBIMU BUAAMHU
xumuueckol cBsizu. Crenens auccoranuy. CUIbHBIE U ClIa0ble AJIEKTPOJIUTHIL.



Peakunu nonHoro oOMeHa. Y cnoBus NPOTEKaHMs peakluii HOHHOTO 0OOMeHa,
MOJIHBIE U COKPAILIEHHBIE HOHHBIE YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAaHUM
U COJICH B CBETE MPEACTABICHUMN 00 3JIEKTPOIUTHUECKON TUCCOIHAIIH.
KauectBennsie peakuiuu Ha WOHBL. [loHamue o euopoause conel.

Xumuueckuil 5Kchepumenm:

O3HAKOMJIEHUE C MOJIETSIMUA KPUCTAJUIMYECKUX PEIIETOK HEOPTAHUYECKUX BEILIECTB
— METaJJIOB ¥ HEMETaJUIOB (rpaduta u anMasa), CI0KHBIX BEIIECTB (XJI0pHaa
HAaTpHs); UCCIIETOBAHNE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKON PeaKunu
OT BO3JICUCTBUS PA3IMUHBIX (PAKTOPOB; UCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
PacTBOPOB BEIIECTB, MpoIlecca IUCCOIUAIMN KUCIIOT, Iejouel U coliel (BO3MOKHO
UCIIOJIb30BAaHUE BUICOMATEPUAIIOB); POBEJICHNUE OMBITOB, HILTIOCTPUPYIOITUX
MPU3HAKU MPOTEKAHUSI pEAKIMil HOHHOTO 0OMeHa (00pa30BaHUE 0CaJIKa, BbIICICHHUE
ra3a, 00pa30BaHUE BOIbl); ONBITOB, MJUTFOCTPUPYIOUIUX MPUMEPBI OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PeakUuid (TOpeHUE, pEaKIINHU Pa3I0KEHUS, COCITUHEHHUS );
pacno3HaBaHHe HEOPTaHMYECKHUX BEILIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKINil Ha
MOHBI; PEIICHUE dKCIIEPUMEHTAIIBHBIX 3a1a4.

HemeTtanibl 1 MX COeIMHEHUA

OO1as xapakTeprcTrKa ranoreHoB. OCoOOEHHOCTU CTPOEHMsI aTOMOB, XapaKTepHbIE
creneHu okucieHus. CTpoeHne u pu3ndeckre CBOMCTBA MPOCTHIX BEUIECTB —
raJloreHoB. XMMHYECKUE CBOICTBA HA IPUMEPE XJIopa (B3aUMOAECHCTBUE C METANIAMU,
HEMeTaJUIaMHU, l1ieJiouaMu ). Xi0poBo1opo. CosiHas KUCI0Ta, XUMUYECKHUE CBOMCTBA,
MoJIy4eHue, npuMeHenue. JleiicTBue XJjiopa u XJI0poBOJOpOa Ha OPraHU3M YEJIOBEKa.
Baxxnenmme XJa0puIbl U UX HaXOXKJICHUE B IIPUPOJIE.

O6muras xapakrepuctuka s1emMeHToB VIA-rpynmsl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIe CTeNeHN OKucieHusa.CTpoeHne u pu3nyeckue CBOMCTBA MPOCThIX
BEIIECTB — KHUCIOPOJA U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIIMY KHCIOPOIA U CEPBI.
Xumuueckue cBoiicTBa cepbl. CepoBOI0pOJ, CTPOEHUE, PUZNUECKUE U XUMUYECKHE
cBoMcTBa. OKCUIBI CEPBI KAK MPEACTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTAa,
(du3nuecKre 1 XMMUYECKHE CBOMCTBA (00IIMe KaK MPEeACTaBUTENS Kacca KUCIOT U
cnenuduueckre). XMMHUUECKHE PeaKkiuy, Jie)Kallue B OCHOBE POMBIIUIEHHOTO
crioco0a nosrydenusi cepHoi kucnoThl. [Ipumenenue. Conu cepHOIl KUCTOTHI,
KauecTBEHHas peaklus Ha cyibdaT-uoH. HaxoxeHue cepsl U €€ COeAMHEHU B
npupoze. XUMHUYECKOE 3arpsA3HEHUE OKPYKAOIIEH CPEIbl COETMHEHUSIMU CEPBI
(KUCIIOTHBIE TOXK/IU, 3arPS3HEHHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0
peIoTBpaIICHUS.

OO6mas xapakrepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIIEHU OKUCIICHUA. A30T, pacpOoCTpaHEHHUE B MPUpPOE, (prusnueckue
U XUMHYecKue cBoiicTBa. KpyroBopot azota B npupoje. AMMHUAK, ero (u3nieckue u
XUMHUYECKHE CBOICTBA, MoJIyueHue U npuMeHeHue. Coau aMMOHUS, UX (PU3HUECKUe U



XUMUYECKHE CBOMCTBA, MpuMeHeHue. KadecTBeHHas peakiysi Ha HOHbI aMMOHHSL.
A3oTHas KUCIIOTa, €€ ToyueHne, PU3nIecKrue i XUMHUIECKHe CBOMCTBA (00IIre Kak
IPECTaBUTEIS KJIacca KUCIOT | criennpudeckue). Vcmonb30BaHne HUTPATOB U COJICH
aMMOHHS B KaUeCTBE MUHEPATBHBIX YAOOpeHUN. XUMUIECKOE 3arpsi3HECHHE
OKpY>KaroIlel cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE IO/, 3arPsA3HEHNE BO3/TyXa,
MOYBHI U BOJ0EMOB).Docdop, amutoTpornHbie Moaudukaimu dhocdopa, pusudeckne u
xumudeckue cBorcta. Okcuna pochopa(V) u pochopnas kucnora, puznyeckue u
XUMHUYECKHE CBOMCTBA, mosryueHue. Vcmonp3oBanue GocdaToB B KaUecTBE
MUHEPATBHBIX YI0OPCHHIA.

Obmas xapakrepuctuka 31eMeHToB [VA-rpymmbel. OcoOeHHOCTH CTPOSHHS aTOMOB,
XapaKTepHBIC CTCTICHU OKUCIICHUA. YTIEPO/l, aJUIOTPOIHBIE MOIU(DUKAIINH,
pacmnpocTpaHeHHE B MPUPOE, PU3NUEecKre 1 XMMHYECKHE CBOMCTBA. ACOpOLIHAL.
Kpyrooport yranepona B npupoze. OKcuasl yriepoaa, ux GU3nyeckue u XuMUYECKUe
CBOWCTBa, JCHCTBUE HA KUBBIC OPTAaHU3MBI, TOJyUYCHUE U IPUMEHEHHE.
Dxosiornyeckue npo0aeMbl, CBI3aHHbIe ¢ okcuioM yriepoaa(IV); runoresa
[J1I00aJIbHOTO MOTEIVICHUS KJIMMaTa; TapHUKOBBIN 3P (deKT. YroibHas KUCIOTa U €€
COJIM, UX (PU3NYECKUE U XUMUYECKHUE CBOMCTBA, MOJIyYCHUE U IPUMEHEHHE.
KauectBennas peaxiusi Ha kKapOoHaT-uOHBL. Mcnonap30Banne kKapOOHATOB B OBITY,
MEHUIHE, TPOMBIIUICHHOCTH U CEJILCKOM XO3SHCTBE.

[lepBoHayanbHBIE MOHATHS 00 OPrAaHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX
yraepoaa (MeTaH, 3TaH, STUJICH, alleTHJICH, STaHOJI, TIIUIEPUH, YKCYCHAs KUCIIOTA).
[TpupoaHbIC HCTOYHUKHN YTIAECBOAOPOAOB (YroJb, MPUPOIHBIN Ta3, He(Th), TPOTYKTHI
ux nepepaboTku (OEH3UH), UX POJIb B OBITY U MIPOMBINIUIEHHOCTHU. [loHsTHE O
OMOJIOTUYECKH BXKHBIX BEIIECTBAX: KUPaX, OeIKax, yrieBoJax — U UX POJIU B KU3HU
YyesioBeKka. MarepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COSTUHEHUM.

Kpemnnii, ero pusnyeckne 1 XUuMUYECKHUE CBOMCTBA, TTOJIYYCHUE U IPUMEHEHHE.
Coenunenust kpeMHus B npupoje. O6mue npeacrasienus 00 okcune kpeMuus(1V) u
KpeMHUEBOM kucnoTe. CUITUKATHI, UX UCIIOJIb30BaHNE B OBITY, MEIUIIMHE,
MPOMBINIJICHHOCTH. BaskHele cTpouTenbHbIE MAaTepUANIbl: KEpaMHKa, CTEKIIO, 11e-
MEHT, 0eTOH, kene300eToH. [Ipo6iaemMbl 6€301acHOTO UCIIOIB30BAHUS CTPOUTEIBHBIX
MaTepHUaJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuui SKCnepumeHm:
u3ydeHue o0pa3loB HEOPraHUUECKUX BEIECTB, CBOWCTB COJITHOM KUCIIOTHI;
NPOBEICHNE KaueCTBEHHBIX PEAKIIN Ha XJIOPUI-HOHBI U HAOIIOIeHNE PU3HAKOB X
IPOTEKAHUS; OTBITHI, OTPAKAFOIIHE (PU3NUSCKHE K XUMUYSCKUE CBOWCTBA rajJOTeHOB U
UX COeIMHEHUH (BO3MOXHO UCTIOIB30BaHUE BUICOMATEPUATIOB); 03HAKOMIICHHE C
oOpa3iamu XJOpHUa0B (TajJoreHNI0B); O3HAKOMIIEHUE C 00pa3liaMu cepbl U €€
COETMHEHUSIMH (BO3MOXKHO UCIIOJIB30BaHUE BUI€OMATEPUaoB); HAOI0JeHUE TIPO-



1ecca oOyrJIMBaHMs caxapa MoJ JeHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;
U3y4EHNE XUMUYECKUX CBOMCTB Pa30aBIEHHON CEPHON KUCIIOTHI, TPOBEICHUE
KayeCTBEHHOM pEaKIMU Ha CyJb(paT-uOH U HAOIIOCHHUE MTPU3HAKa €€ IPOTEKaHUS;
O3HaKOMJIEHHE C (PU3NUECKMMH CBONCTBAaMU a30Ta, (pocopa 1 UX COSIUHEHUN
(BO3MOYKHO HCITOJIb30BAHKE BUICOMATEPHATIOB), 00pa3liaMu a30THBIX U (PochHOpPHBIX
ynoOpeHuit; moiyueHue, coonpanue, pacro3HaBaHUE U U3YUCHHE CBOMCTB aMMHAKa;
MIPOBEJICHNE KaU€CTBEHHBIX PEaKIMil HA MOH aMMOHUS U PochaT-uoH U U3yueHue
IIPU3HAKOB UX MMPOTEKAHUSA, B3aUMOJECHCTBUE KOHIIEHTPUPOBAHHON a30THOW KHUCIJIOTHI
C MeJIbl0 (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUATIOB); U3YYEHHUE MOJIETIEH
KPUCTAJUIMYECKUX PEIETOK anmasa, rpagura, GynnepeHa; 03HaKOMIIEHHUE €
IPOLIECCOM a1COPOLIMU PACTBOPEHHBIX BELLIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MTPOTHUBOTa3a; NOJy4yeHrue, CoOOUpaHue, paclo3HaBaHUE U U3yYECHHE
CBOMCTB YTIJIEKUCIIOTO T'a3a; IPOBEICHUE KAaU€CTBEHHBIX PEaKMi Ha KapOOHAT- U
CUJIMKAT-UOHBI U N3yYECHHE NPU3HAKOB UX IMPOTEKAHUS; O3HAKOMIIEHUE C ITPOAYKIUEN
CUJIMKATHON MPOMBINUIEHHOCTH; PENIEHNE DKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BakHenme HeMeTalIbl U UX COCIUHEHUS.

Merayibl 4 X COeIMHEHHU S

OO11as XapakTepUCTUKa XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUM UX
nonoxxenus B [lepuogmueckoit cucteMe xuMudeckux iemMeHToB /1. 1. Menneneesa n
cTpoeHus aToMoB. CTpoeHne MeTauioB. MeTtajuindeckas CBsA3b U METAJUITMYECKAs
KpHUCTAJUINYECKasl PEIIETKA. DNEKTPOXUMUYECKUH Psii HAPSHKEHUN METAJLIOB.
Pu3znyecKre U XMMUYECKHUE CBOKCTBA MeTaJIoB. O0LIMe coco0bl MOTyYeHus
meTaisioB. [loHsTHE O KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3un. CruiaBbl (CTallb, YyTyH, TIOPATIOMUHHII, OpPOH3a) U UX TPUMEHEHHUE B OBITY
Y IIPOMBIIIIJIEHHOCTH.

[I{esounbIe MeTAILIBL: TOJI0KEHUE B [Ieproanueckon cucteMe XUMUYECKUX
aneMmeHTOB /. 1. MenaeneeBa; CTpOCHUE UX ATOMOB; HaXO0XJICHHUE B PUPOJIE.
du3znyecKre 1 XMMUYECKUE CBOMCTBA (Ha MpUMepe HATpus U Kanusi). OKCHIIbI U
TUAPOKCUIBI HATPHS U Kaind. [[puMeHeHne menoYHbIX METAIOB U UX COCTMHEHUM.

[IlenouyHO3eMENBHBIE METAJIIIBI MATHUN U KaJIbLWKI: MOJI0KEHUE B [leprnoanyueckoi
CHCTEME XUMHUUYECKHX 351eMeHTOB JI. 1. MeHeneeBa; CTpO€HHUE UX aTOMOB;
HaxoXxaeHue B pupone. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus U KaJbLysl.
Baxueitimme coeuHeHUs KabIns (OKCUI, TUIPOKCH, COJIH). JKECTKOCTH BOJBI U
CrocoObI €€ yCTpaHEeHUSI.

AJroMUHHN: TIoJI0keHuE B llepuonnueckoi cucreMe XUMUYECKUX 2JIEMEHTOB /.
N. Menneneesa; CTpOCHUE aTOMa; HaX0XKACHUE B Ipupoae. Pusnyeckue u
XUMHUYECKHUE CBOICTBA almOMUHNA. AM(DOTEpHBIE CBOMCTBA OKCHU/IA U TUAPOKCUAA
ATIOMUHUSL.



Kenezo: nonoxenue B [lepuognueckon cucreMe XUMU4YeCKux 3aeMeHToB /. U.
MeHeneeBa; CTPOCHUE aTOMA; Hax0XJAeHUE B npupojae. Ouznueckue 1 XuMUIeCKue
cBoiicTBa xene3a. Okcupl, ruapokcuabl U conu xxenesza(ll) u sxeneza(Ill), ux cocras,
CBOWCTBA U NOJIyYEHUE.

Xumuueckuu dsxcnepumenm:

03HaKOMJICHHE C 00pa3llaMHi METAJIJIOB M CIUIABOB, X (PM3MUECKUMHU CBONCTBAMU;
M3YUYCHHE PE3yJIbTATOB KOPPO3UU METAIIIOB (BO3MOKHO HUCIIOJIB30BaHUE
BHJICOMATEPHUAIIOB), 0OCOOCHHOCTEHN B3aUMOJEHCTBUSI OKCHJIA KAl U HATPUSI C
BOJIOM (BO3MOYHO MCTIOJIH30BAHKUE BUICOMATEPUAIIOB); UCCIIEOBAaHUE CBOMCTB
KECTKOM BOJIBI; MTpoIlecca TOPEHUS KeJie3a B KUCIOopoie (BO3MOKHO HCIIOIb30BaHUE
BUJIEOMATEPUAIIOB); IPU3HAKOB NMPOTEKAHUS KAU€CTBEHHBIX PEAKIIUN HA MOHbI
(MarHus, Kanblys, amoMuHus, nuHka, xenesa(ll) u xxeneza(Ill), menu(Il));
HaOJI0JICHUE U OMKMCaHuE MPOIIECCOB OKpaIlIMBaHUs IJIAMEHU HOHAMU HATPHUS, KaJIus
1 KaybIus (BO3MOXKHO MCTOJIb30BAHUE BUICOMATEPUATIOB); UCCIIEIOBAHNE
aM(OTEepHBIX CBOMCTB TUIPOKCH]IA aTFOMUHUS U TUJIPOKCUJIA IMHKA; PEIICHUE
AKCIEPUMEHTAIIbHBIX 3a]1a4 110 TeMe «BakHelme MeTauibl U UX COEAUHEHUSD.

XuMHS M OKPYXKAOLIAS cpeaa

BemecTBa u MaTepuaibl B IOBCEIHEBHOM KU3HU yeoBeKa. besomacHoe
HCTIOJIb30BaHKE BEIIECTB U XMMUUYECKUX peakiuii B ObITy. [lepBas momoiib npu
XUMUYECKUX 0KOTraxX M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPY Karole cpebl (peaeapHast 10mycTuMas
koHteHTpaius BemectB — [[JIK). Poibs XxumMuu B perieHun 3K0JIOTHYECKUX MPooIieMm.
Xumuueckuil 5KCnepumenm:
u3ydeHue o0pas3ioB MaTepraioB (CTEKIIO, CIJIaBbl METAJNIOB, TTOJIMMEPHBIC
MaTepualbl).
MeoicnpeomemHuule cés3u.

Peanuszanust MexXnpeaMETHBIX CBA3EH IPU U3YUEHUN XUMHHU B 9 Kitacce
OCYILIECTBIISIETCS Yepe3 UCTI0JIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHSITUH,
TaK ¥ TOHATHUH, SBJISIFOUIUXCS CUCTEMHBIMU JIsl OTJICJIbHBIX TIPEIMETOB
€CTECTBEHHOHAYYHOT'O IIUKJIA.

OO0mue ecTeCTBeHHO-HAYYHBIC TTOHATHUS: HAY4YHbBIN (HaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaIN3, CUHTE3, KiacCu(UKaIus, IepUOJUIHOCTb, HAOIOICHHE, SKCTICPUMEHT,
MOJICIIUPOBAHUE, U3MEPEHUE, MOJICTh, SIBJICHUE, TAPHUKOBBINA A (PEKT, TEXHOIOTHS,
MaTepualbl.

dusuka: MmaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIW/I, U30TOIIHI,
PaIMOaKTUBHOCTb, MOJIEKYJIa, DJIEKTPUUYCCKUM 3apsi/l, TPOBOJIHUKHU, MOTYTIPOBOIHUKH,
TUAJICKTPUKH, (POTOIEMEHT, BEIIECTBO, TS0, 00BEM, arperaTHOE COCTOSHHE
BEILIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAJUTMYECKAsI PEIIETKA, CIIJIABHI,



du3nYeCKre BEIIMYUHBI, CIMHULIBI H3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI,
3BE3161, ComHILE.

buonorust: porocunTes, ApIxaHue, OMochepa, FIKOCUCcTEMa, MUHEPAIbHBIC
yI0OpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIICCTBA.

['eorpadus: atmochepa, ruapochepa, MUHEPAITBI, TOPHBIE TTIOPOBI, TIOJIC3HBIC
HCKOIIaeMbIe, TOTUTHBO, BOJHBIC PECYPCHI.



2.11nannpyemble pe3yabTaTbl 0CBOCHHS Y4eOHOI0 MpeaMeTa.

ITo 3aBepuieHUI0 Kypca XMMUHU HA 3TaHE OCHOBHOT'O OOIIEro 00pa3oBaHUs
BBIITYCKHUKH OCHOBHOW IIKOJIbI IOJKHBI OBJIAJIETh CIAEAYIOIINMU PE3yJIbTaTaAMMU:

l. Jluunocmmuoie pesyromamaol:

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MIPOTrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHus
JIOCTUTAIOTCS B X0 O0yUEHUSI XUMUU B €IUHCTBE YUeOHON U BOCIIUTATEIbHON
nesarenbHocT OpraHu3alud B COOTBETCTBUM C TPAIULIMOHHBIMU POCCUMCKUMU
COLMOKYJIbTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU LIECHHOCTSAMU, IPUHSITHIMU B
oO1ecTBe

MpaBUIaMu ¥ HOPMaMU MTOBEJEHUS U CIIOCOOCTBYIOT MIPOIIECCaM CaAMOIIO3HAHWS,
CaMOPAa3BUTHUSA U COITMAIU3AIUU O0YHAIOIITNXCS.
JIM4HOCTHBIE pe3yabTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCIIE B YACTH:
ITaTproTHYECKOro BOCIIUTAHUSA

1) IEHHOCTHOTO OTHOIICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAYyYHOMY HACJEIWI0, TOHUMAaHUs 3HAYCHU XUMUYECKON HAYKHU B JKU3HU
COBPEMEHHOT0 00IIECTBa, CHOCOOHOCTH BIAJIETh TOCTOBEPHOM MH(MOpMaLKeit o
MEPENOBBIX IOCTHXKEHUSX U OTKPBITUAX MUPOBOM U OT€UYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;
I'pakaaHCKOro BOCIMTAHUSA
2) npeACcTaBICHUS O COIMATIBHBIX HOPMaxX M MPaBHIIAX MEKIMYHOCTHBIX OTHOIIICHUH B
KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO TMOJIE3HOM, y4eOHO-
HCCJIEI0BATENIBCKOM, TBOPUECKOW U APYTUX BUAAX JACATECIBHOCTH; TOTOBHOCTH K
pasHo-

00pa3HON COBMECTHOM ESATEIbHOCTH IIPH BBIOJTHEHUH YUYEOHBIX, TO3HABATEIbHBIX
3a/1a4, BBIMOJHEHUH XUMHUYECKUX IKCTIEPUMEHTOB, CO3/IaHNN YU€OHBIX MPOEKTOB,
CTpPEMJICHHUS K B3aUMOITOHUMAHHUIO U B3aMMOTIOMOIIIM B MPOIIECCe 3TOU YICOHOM
JNEATEIBHOCTH; TOTOBHOCTH OLIEHUBAThH CBOE MOBEJICHUE U ITOCTYIIKA CBOMX TOBAPHU-
1IEW C MO3ULIMU HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUI
MOCTYIIKOB;
I{eHHOCTH HAYYHOTO MO3HAHMS

3) MHPOBO33pEHYECKUX MPEICTABICHUN O BEIIECTBE U XUMUYECKOU peaKInu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BU THSI HAYKU U COCTABIISIFOIINX
OCHOBY JIJISl IOHUMAaHHUSI CYIITHOCTH HaYYHOU KapTUHBI MUPA; MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI, B3AMMOCBS3X YEJIOBEKA C
MPUPOTHOU
Cpelloi, O pOJIK XMMHUM B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;
4) no3HaBaTeNbHBIX MOTUBOB, HAITPABJICHHBIX HA MOJYYE€HUE HOBBIX 3HAHUM IO
XUMUH, HEOOXOIUMBIX ISl OOBSICHEHUS HaOJI01a€MbIX MPOIECCOB U SIBICHUM;



5) no3HaBaTenbHOM, HHOPMALIMOHHON M YNTATEIbCKON KYJIBTYpPbI, B TOM YHCTIE
HABBIKOB CAMOCTOSITENIbHON PabOThI ¢ yU€OHBIMU TEKCTaMHM, CIIPABOYHOM
JUTEPATYPOM, TOCTYITHBIMU TEXHUUECKUMU CPeICTBaMU UH(POPMAIIMOHHBIX
TEXHOJIOTHH;

6) naTEpeca K OOYUYCHHIO U TIO3HAHUIO, JTF0003HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUIO0, MPOSKTHOM U UCCIIEIOBATENLCKOM IEATEIbHOCTH,
K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTH U YPOBHS OOYUYEHHS B ajbHEHIIEM;
®opMHPOBaHUS KYJbTYPbI 310POBbSA

7) oco3HaHUs IEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHHSI CBOEMY 3/10POBBIO,
YCTAaHOBKHU Ha 3JI0POBbIN 00pa3 »KU3HU, OCO3HAHUS MTOCIEICTBUI U HETIPUATHS
BpPEAHBIX MPUBBIYEK (YIIOTPEOIICHUS AJIKOTOJIsl, HAPKOTUKOB, KypeHHUsI),
HEO0OXOAMMOCTH COOJIIOICHHSI TPAaBHII 0€30MACHOCTH MPU 0OPALIEHUU C XUMHYECKUMU
BEILIECTBAMHU B OBITY U pEabHON KU3HH;

TpyaoBoro Bocnuranus

8) uHTepeca K MpaKTUUECKOMY M3Y4eHUI0 Npodeccuil U Tpyia pa3iMnaHoro poja,
YBaXXEHUE K TPYy U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH, B TOM YMCIIE HA OCHOBE
OPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMHUHU, OCO3HAHHOTO BHIOOpAa MHIMBUYaIbHON
TPAEKTOPHUH MPOJIOJKEHUS 00pa30BaHUA C YUYETOM JJMYHOCTHBIX UHTEPECOB U
CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN; YCIEIIHON

PO ECCUOHAIBHOM JAESITENBHOCTU U Pa3BUTHSI HEOOXOJUMBIX YMEHUI; TOTOBHOCTh
aJanTUPOBaThCs B NPO(EeCCUOHATBHOU Cpeae;

JKOJIOrMYeCKOro BOCIIMTAHUA

9) sKOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOE KaK UCTOUYHUKY JKU3HU Ha
3emJie, OCHOBE €€ CyIECTBOBaHUs, IOHUMAaHUsI LIEHHOCTH 3/10pOBOTO M 0€3011aCHOTO
o0pa3a »KU3HH, OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPU3HUECKOMY U
HNCUXUYECKOMY 3/I0POBBIO, OCO3HAHUS LIEHHOCTU COOIIOICHUS MTPaBUIl O€30MacHOTO
MOBEJEHUS IPU padOTE € BEIIECTBAMM, a TAK)KE B CUTYalUAX, YTPOKAIOIINUX 3J0OPOBBIO
U KU3HHU JTI0JICH;

10) cnocoGHOCTH MPUMEHATH 3HAHUS, IOJIy4aeMble TPU U3YYCHUH XUMUH, IJIS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAOUIEH MPUPOIHONU CPENON, MOBBIIEHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYPhl, OCO3HAHHUS INI00ATBFHOTO XapaKTepa SKOJIOTUYECKUX
npo0JieM U MyTel UX pelIeHus: HOCPEeICTBOM METOA0B XUMHUH;

11) 3K0I0rM4ecKOro MbIIIEHUS, YMEHHSI PYKOBOACTBOBATHCS UM B ITO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

1. MemanpedmemmHnule pe3yrvmamal:

B cocraBe MetanpeaMeTHBIX pe3yJIbTaTOB BBIACISIIOT 3HaYUMBbIe 1151 (GOPMUPOBAHUS
MUPOBO33pEHUs OOLIeHAYYHbIC TIOHATHUS (3aKOH, TEOPHsI, IPUHIIMIL, TUIIOTE3a, (akKT,
CUCTEMA, IIPOLIECC, IKCIIEPUMEHT U JIP.), KOTOPBIE UCIIOJIB3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYEOHBIX MPEAMETaX U MO3BOJISIIOT HA OCHOBE 3HAHUN U3 ATHX MPEIMETOB



(GopMupOBaTH MPEICTaBICHHUE O LIETOCTHON HAYYHON KapTHHE MUpa, U
YHUBEpCaJbHbIEC yUeOHbIE IeUCTBUS (MI03HABATEIbHbIE, KOMMYHUKATHUBHBIE,
PEryJIsTUBHBIE), KOTOpbIE 00ecreurnBatoT (OpMUPOBAHNE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOU e TEIbHOCTH.
MeTtanpeamMeTHbIe pe3ynbTaThl OCBOSHUS 00pa30BaTEIbHON MPOTPAMMEI 0 XUMUU
OTpaXkaroT OBJIA/ICHHE YHUBEPCAJIbHBIMU 03HABATEIbHBIMU JIEUCTBUSIMH, B TOM
qucIe:
ba3oBbIMH JIOTMYECKUMU AeHCTBUAMM
1) ymeHueM ucnosb30BaTh MPUEMBI IOTUYECKOTO MBIIIUICHUSI IPU OCBOCHUH 3HAHUM:
PACKpBIBATh CMBICII XUMUYECKUX TOHITHH (BBIACIATh UX XapaKTEepHbIC MPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C IPYTUMHU MOHSATUSMH ), UCIIOJIb30BATh IOHITHS J1JIs
00BACHEHHSI OTAENbHBIX (PAKTOB U SBJICHUI; BBIOUPATh OCHOBAHUS U KPUTEPUU IS
KJIACCU(PUKAINN XUMUYECKUX BEIIECTB M XUMHUYECKUX PEAKIINii; YCTaHABIMBATh
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKIY 00ObEKTaMU U3YUEHUS; CTPOUTD JIOTUUECKUE
paccyxJieHus (MHIyKTUBHBIE, 1€TyKTUBHbIE, IO aHAJIOTHN ); JAEJIaTh BHIBOJBI U 3a-
KJIFOUCHUS;
2) yMEHHMEM MIPUMEHSTH B MPOLIECCe MO3HAHUS MOHATUS (IIPEAMETHBIE U
METanpeaMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa30BbIBATh LIMPOKO MTPUMEHSIEMBIE B XUMUHU MOJIETIbHBIE PECTABICHUS —
XUMUYECKUH 3HaK (CHMBOJI DJIEMEHTA), XUMHUUECKast popMysia U ypaBHEHHE
XUMUYECKON peaKkui — NpH PelIeHNH Y4eOHO-TT03HABATENIbHBIX 337a4; C YUETOM
ATUX MOJENbHBIX MPE/ICTABICHUN BBISBIIATH U XapaKTEPU30BATh CYILIECTBEHHbBIE
NPU3HAKU U3y4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIHil;
BBISIBJISITH O0IIME 3aKOHOMEPHOCTH, IPUYUHHO-CJIEICTBEHHBIE CBA3U U MPOTUBOPEUUS
B M3Y4aeMBbIX MIPOLIECCAX U SABJIECHUSAX; IPeaaraTb KpUTEPUH [Tl BBISIBJICHUS ITUX
3aKOHOMEPHOCTEN U MPOTUBOPEUHIl; CAMOCTOATEIBHO BEIOUPATh CIIOCO0 peleHUs
y4ueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILLIEHUs, BEIOMpPATh Hauboiiee
MOAXOASIINNA C Y4ETOM CAMOCTOSITENIBHO BBIICIIEHHBIX KPUTEPUEB);
ba3oBbIME HCCIIEIOBATENBCKUMHU JEHCTBUSAMHU
3) yMeHHEM UCIOJIb30BaTh OCTABIEHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TAKXKE B KAUECTBE OCHOBBI /17151 (POPMUPOBAHUS THUIIOTE3BI 10 IPOBEPKE
IIPaBUJIILHOCTH BBICKA3bIBAEMBIX CYXIECHUM;
4) mproOpeTeHue OIbITAa MO MIIAHUPOBAHUIO, OPTaHU3ALMH U IPOBEICHUIO
YUYEHHUYECKHX IKCIIEPUMEHTOB: YMEHUE HA0MI0AaTh 33 X0JI0M Mpolecca,
CaMOCTOSITENIbHO IIPOrHO3UPOBATH €0 Pe3yJIbTaT, POPMYIUPOBATH 0OOOIIECHUS U
BBIBOJIbI IO pE3yJIbTaTaM MPOBEIEHHOIO OMBITA, UCCIEAOBAHUS, COCTABIATH OTUET O
MpoJIeTIaHHOM padoTe;
Paboroii ¢ ungopmanuei



5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HH(POPMALIHIO
Pa3IMYHBIX BUJOB U (POPM IMPEACTABICHHUS, TOTYyYAEMYIO U3 pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONYJISIpHAS JINTEPATypa XUMHUECKOTO COJICPIKaHMsI, CIIPABOYHBIC TOCOONS,
pecypchl IHTepHeTa); KpUTUYECKH OLIEHUBATH MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO
uH(pOPMAIIHIO;

6) yMeHHEM IPUMEHSAThH PAa3IMYHBIE METO/IbI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
nH(GOPMAaIIMU U COOTBETCTBYIOLINX JAHHBIX, HEOOXOIMMBIX JJIsl BBIMOJIHEHHS YI€OHBIX
Y TIO3HABaTENbHBIX 3aJ1a4 OMPEEIEHHOTO TUIIA; TPHUOOPETEHUE OIBITa B 00JIACTH
UCIOJIb30BaHUsI HH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUM, OBJIaJICHUE
KyJIbTYPOU aKTUBHOT'O MCIIOJIB30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSTENIbHO BRIOUPATh ONTUMANIbHYIO POpPMY Mpe/ICTaBICHU UHPOPMAIIUU U
WJUTIOCTPUPOBATH PEIIAEMbIE 33/1a4U HE CIIOKHBIMH CXEMaMHU, JUarpaMMamHu, IpyruMu
dbopmamu rpaduku U UX KOMOUHALIUSIMU,

7) yMEHUEM UCIOJIB30BATh U aHAIM3UPOBATh B MpoLEcce yueOHOM U
HCCIIEI0BATENbCKON JEATEIbHOCTH HH(POPMALIUIO O BIMSHUU IPOMBIIIJIEHHOCTH,
CEJIBCKOTO XO0351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH TPUPOJHON CPEBL;
YHuBepcaJIbHbBIMH KOMMYHUKATUBHBIMHU ACHCTBUAMH

8) yMeHueM 3a7aBaTh BOIIPOCHI (B X0JI€ AUAJIOra /UK AUCKYCCUN) 110 CYLIECTBY
o0cyX/1aeMoi TeMbl, POPMYIIUPOBATH CBOU NPEIJIOKEHHS] OTHOCUTENBHO BBITTOJHEHHUS
MPEUTOKEHHON 3a]1a4u;

9) npuoOpeTeHue onbITa NPE3EHTAUN PE3YJIHTATOB BHITOJIHEHUS] XUMHUYECKOTO
AKCIIEpUMEHTa (JJa00paTOPHOTO OMbITA, TA0OPATOPHOM PAOOTHI IO UCCIIEAOBAHUIO
CBOMCTB BEIIIECTB, yUeOHOTO MIPOEKTA);

10) 3auHTEpEeCOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMHM [103HABATEIBLHON U
UCCIIEZIOBATENBCKOM 1€ATEIbHOCTH MPU PELICHUN BO3HUKAIOLIUX MTPOOJIEM HAa OCHOBE
yuéTa 00IIHUX UHTEPECOB U COTIIACOBAHUS MO3UIINM (00CY X IeHUSI, 0OOMEH MHEHUSIMH,
«MO3TOBBIE MITYPMBbDY, KOOPJUHALIMS COBMECTHBIX JIEUCTBHIA, ONIPE/IETICHUE KPUTEPUEB
T10 OIIEHKE KayeCTBa BBIMOJHEHHOU pabOThI U JIp.);

YHuBepCcAJbHBIMH PeryJsiTUBHbIMH JIeHCTBUSIMHU

11) ymMeHuemM caMOCTOSITEIbHO ONPEIEIISITh LEH eATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISAITh, KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesITeTbHOCTD, BHIOMPATh Hanboee 3pPeKTUBHBIC CITOCOOBI pelieHUs YIeOHbIX U
ITO3HABATEJIbHBIX 3a7a4, CAMOCTOSITEIBHO COCTABJISITh MJIM KOPPEKTUPOBATH
IIPEJIOKEHHBIM AJITOPUTM JIEMCTBUM IIPU BBIITOJIHEHUU 3a1aHUN C YYETOM IOJIYUYECHUS
HOBBIX 3HAHHUI 00 U3ydyaeMbIX OOBEKTAX — BEILECTBAX U PEAKIUAX; OLICHUBATh
COOTBETCTBHE MOJYYEHHOI'O Pe3yJibTaTa 3asiBICHHON 1IeJIH;

12) ymeHneM UCnosib30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, MPEIJIAraeMbI€ B YCIOBUU
3aJlaHUM.

1. Ilpeomemmnuwie pe3yromamot:



B cocTaBe npeaMeTHBIX pe3yabTaTOB [0 OCBOECHUIO 0053aTE€IBHOTO COACPIKAHUS,
YCTaHOBJICHHOT'O JJAaHHOUW MPUMEPHOI pabouel MporpaMMoi, BBIJIEISIOT: OCBOCHHBIE
00y4aronIMMUCs HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM, crienupuieckue s
npeaMeTHON 00JacTu «XUMHUS», BUIBI ACSITEIIbHOCTH 10 MOTYYEHUIO HOBOTO
3HAHMS, €T0 HHTEPIIPETAIINH, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaITUsX.

[IpenMeTHbIC pe3yabTaThl MPEACTABIICHBI 110 TOJIaM O0YUYECHHS U OTPaXKAIOT
c(hOpPMHUPOBAHHOCTD y 00YUAIOIIHUXCS CIACAYIOMNX YMECHUI:
8 KITACC
1) packpwisams cmbici OCHOBHBIX XUMUYECKUX IMOHITHN: aTOM, MOJICKYJIa,
XUMUYECKUHN AJIIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OJIHOPOIHAS U
HEOJHOPO/IHAA), BaJIECHTHOCTh, OTHOCUTENIbHASI aTOMHAs U MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS. Macca, MaccoBasi A0Jsl XMMHUYECKOTO 3Jie-
MEHTa B COEAMHEHUH, MOJISIPHBI 00BbEM, OKCHI, KUCIIOTa,0CHOBAaHUE, COJIb,
AIEKTPOOTPUIIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUUECKas peakius, KiacCupukaius
peaKkuii: peaKuy COEUHEHHS], PEAKLIUH PA3JIOKEHHUS], PEAKIIUH 3aMEILICHHS, PEAKIIUH
oOMeHa, 9K30- U SHAOTEPMUUYECKUE PEAKIINU; TETUIOBOM 2P EKT peakiuu; Apo aToMa,
AJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTaIb,
paauyc aTomMa, XUMUYECKasi CBS3b, MOJISIPHAs U HETOJISIpHAst KOBAJICHTHAS CBS3b,
WOHHAas CBs3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBasi 10J1s1 BelllecTBa (TIPOLICHTHAs
KOHLIEHTpa1us) B pacTBOPE;
2) unnrocmpuposans B3aUMOCBSI3b OCHOBHBIX XUMHUYCCKUX MOHATHH (CM. 1. 1) 1
IPUMEHSTH 3TH NOHATHUS MPU ONMMCAHUU BEUIECTB U X MPEBPALLICHUII;
3) ucnonvbz06ams XUMHYECKYIO CUMBOJIUKY JUIS COCTaBICHUS ()OPMYJI BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;
4) onpedensimb BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTCIICHb
OKHCJICHHS JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; MPUHAIIICKHOCTh BEIIECTB K
onpeaen€éHHOMY KIIacCy COEIMHEHUI 10 (opMyiaM; BUJ XUMUUECKOW CBSI3U
(KoBaJICHTHAsl U MOHHAS) B HEOPTaHUUECKUX COCTMHEHUSX;
5) packpwieams cmwicn Tlepuoanueckoro 3akona . Y. Menaeneesa:
JEMOHCTPUPOBATH MOHUMAaHUE MTEPUOANIYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX
AJIEMEHTOB OT UX MOJIOkKEeHUs B [lepuoandeckoi cucteme; 3aKOHOB COXPAaHEHUs
MacCChI BEIIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMUSI, 3aKOHA
ABorazpo; onucvieams u xapakmepuzosams Tadnuunyo popmy [lepuonnueckoi
CHUCTEMbI XUMHUUECKHUX IJIEMEHTOB: Pa3JIMuaTh MOHITHUS «TJIaBHas nmoarpyrmna (A-
rpymmna)» u «nodouHas noarpymnmna (b-rpymia)», majabie 1 00JIbIITNE IEPUOIbL;
coomHocums 0003HaYEHUS, KOTOpbIe UMEIOTCs B Tabnuue «llepuonnyeckas cucrema
XUMHUYECKUX 351eMeHTOB /1. V1. MenneneeBa» ¢ 4UMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHUS aTOMOB XUMHUYECKHUX JIEMEHTOB (COCTaB U 3aps siapa, oo1ee



YHCJIO AJICKTPOHOB U PACTIPEICIICHHUE UX TI0 SJIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposams XUMUYICCKHIE HIEMEHTBI; HCOPTaHMYCECKUE BEIICCTBA;
XUMUYECKUE peakiuu (10 YUCIYy U COCTaBYy YYaCTBYIOUIUX B PEaKI[MU BEUIECTB, IO
Ter1oBoMy 3 dexTy);

7) xapaxmepuzoeams (onucvléams) O0OIINE XUMHIECKHAE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPK/Iasl OMMCAHNE TPUMEPAMU MOJICKYJISIPHBIX YPaBHCHUIM
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

8) npoenoszuposams CBONCTBA BEIIECTB B 3aBUCMMOCTH OT UX KAUECTBEHHOT'O COCTABa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUIA B PAa3IMYHBIX YCIOBUSIX;

9) gbluLcsIMb OTHOCUTEIILHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAcChl BEIIICCTB;
MacCOBYIO JOJIF0 XUMHUYECKOT0 JIeMEeHTa 1o (opMyJie COeTMHEHHS; MACCOBYIO JI0JTIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI 110 YPABHECHUIO XHMHYECKON PEaKIIHH;

10) npumensimob OCHOBHBIE OIIEPAIIMK MBICIIUTEIIBHOMN JIITeIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHNE, CUCTEMATU3AIIMIO, KITaCCU(PUKAIIUIO, BBISIBJICHUE
MIPUYHHHO-CJICACTBEHHBIX CBA3EH — JJIA U3YUEHUS CBOMCTB BEIIECTB U XUMUICCKUX
peaKIMii; eCTeCTBEHHO-HayYHbIE METO/Ibl TTO3HAHUS — HAOJI0/IEHNE, U3MEPEHNE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (pEabHBIA U MBICIICHHBIN);

11) crnedosamsb ipaBUIaM MOJI30BAHKMS XMMHYCSCKOW TIOCYI0M U JIAOOPATOPHBIM
o0opyI0BaHUEM, a TAKXKE TIPABIIIAM OOPAIEHHUS C BEIMIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBIMIOJTHEHHUIO JTAOOPATOPHBIX XUMUYECKUX OTIBITOB IO IMOTYUYEHHUTO
1 coOMpaHuto ra3000pa3HbIX BEIIECTB (BOJAOPOAA U KUCIOPO/ia), BEIIECTBa;
MJIAHUPOBATH U MTPOBOJIUTH XUMHUYECKHE IKCIIEPUMEHTHI TI0 PACIIO3HABAHHIO
PAcTBOPOB IIEJI0YEH M KUCIIOT C MTOMOIIBbIO HHAUKATOPOB (JTakMyc, peHomndraneunH,
METHJIOPAHX U JP.).

9 KUIIACC

1) packpwieams cmbici OCHOBHBIX XUMUYECKUX MOHITHN: XUMUYECKHIA JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO,
BaJICHTHOCTb, DJICKTPOOTPHUIIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasT PEaKITns,
XUMHUYECKas CBS3b, TETIOBOM 3(PEKT peakinu, MoJib, MOJISIPHBIN 00BEM, PACTBOD;
AIIEKTPOIUTHI, HEATEKTPOIUTHI, IJCKTPOIUTHUECKAS TUCCOIHAITUS, PEAKITUH HOHHOTO
oOMeHa, KaTaJn3aTop, XUMUIECKOe paBHOBECHEe, 0OpaTUMBbIE U HEOOpATHUMbIC
PeaKIMK, OKUCIUTEIHFHO-BOCCTAHOBUTEIILHBIE PEAKITNHU, OKUCIIUTEIh, BOCCTAHOBUTEb,
OKHUCJICHUE ¥ BOCCTAHOBJICHUE, AJNIOTPOIHS, aM(POTEpHOCTh, XUMUUYECKAsI CBSI3h
(KoBajICHTHAs, MOHHAS, METAJUTMYECKAs ), KPUCTALTHYECKAS PENIETKA, KOPPO3HUS
METaJJIOB, CIUIABBI, CKOPOCTh XUMHYECKOW PEaKIINH, MPEACITBHO JOIMyCTUMAS
koHuentpanus (IIJK) Bemecrna;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATHH (CM. 1. 1) 1
MPUMEHSTH ATU TIOHSTHS TPU OMTUCAHUU BEIIECTB U UX MPEBpaICHUM;



3) ucnonb306amv XUMHYECKYIO CUMBOIIUKY JUISL COCTaBJICHUS (DOPMYJIT BEIIECTB U
YPAaBHCHUN XUMHUYECKUX PEAKIINN;

4) onpedensimb BaJCHTHOCTb M CTEIICHb OKMCIICHHSI XUMHYCCKUX DJIEMEHTOB B
COCIMHEHUSIX Pa3IMYHOTO COCTaBa; MPUHAIUICKHOCTD BEILIECTB K OMPEACIEHHOMY
KJIacCy COeIMHEHUH Mo (GopMyliaM; BUJI XUMUYECKOM CBsI3U (KOBaJIGHTHAs, HOHHA,
METaJUIMYECKas) B HEOPraHMYECKUX COSAUHEHUSX; 3aps] HOHA 10 XUMHYECKOM
dopmyIie; XxapakTep cpeibl B BOJHBIX PACTBOpPaX HEOPTAaHUYECKUX COCIUHEHUH, THIT
KPUCTaJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIECTBA;

5) packpwieams cmwicn Tlepuoanueckoro 3akona J. 1. Menaeneesa u
JIEMOHCTPUPOBATH €r0 TOHUMAHUE: ONUCHIBAMb U XAPAKMEPU308amsb TAOTUUHYIO
dopmy Ilepronnyeckoit CUCTEMBbI XUMUYECKHUX AJIEMEHTOB: pa3inyaTh MOHITHUS
«riaBHas noArpynna (A-rpymnma)» u «nodouynas noarpymnmna (b-rpynmna)», Masneie u
0oJbIINE EPUOIBL; COOMHOCUMb 0003HAYEHHUS, KOTOPbIE UMEIOTCS B IEPUOIUIECKOM
Ta0JIMIIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB
(coctaB u 3apsin sapa, 00IIee YUCIIO0 FIEKTPOHOB U pacipeieIeHUuE UX 1o
AJIEKTPOHHBIM CJIOSIM);00b5ACHAMb 0011IME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB
AJIEMEHTOB M X COEIMHEHUH B IpEEIax MajblX IEPUOJOB U IIIaBHBIX IMOATPYI C
y4€TOM CTPOCHHUS X aTOMOB;

6) xraccuguyuposams XUMAYECKIE HIEMEHTHI; HCOPTAaHHYECKUE BEIECTBA;
XUMHUYECKUE peakuuu (110 YUCITYy U COCTaBYy YYaCTBYIOUIMX B PEAKI[MU BEUIECTB, O
Ter10BOMY 3G (DEKTy, 0 UBMEHEHUIO CTENIEHEH OKUCICHUSI XUMUYECKUX 2JIEMEHTOB);
7) xapaxmepuzoeams (onucviéams) OOIIKE U CHICHH(PHUSCKHE XMMHUSCKHE CBOMCTBA
IOPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPK1asl ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHHI COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLINN;

8) cocmasnsime ypaBHEHUS NCKTPOIUTUUCCKON AUCCOIMALIUH KHCIIOT, IIEI0YeH 1
COJIeH; TIOJIHBIE ¥ COKpAIIEHHbIE YPAaBHEHMSI peakLMii HOHHOTO OOMEHa; ypaBHEHUS
peaKkimii, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKOM CBSA3H MEXITY
BELIECTBAMHU PA3JIMYHBIX KIJIACCOB;

9) packpwieams CyNTHOCTH OKACITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA TTOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaklui;

10) npoenosuposams cBOMCTBA BEUIECTB B 3aBUCUMOCTH OT X CTPOCHHS;
BO3MOXXHOCTH IPOTEKAHUS XUMUYECKUX NPEBPALLECHUIN B PA3JIMYHBIX YCIOBUSX;

11) gbiuucisims OTHOCUTEIBHYIO MOJICKYJISIPHYIO 1 MOJISIPHYEO MAacChl BEIIIECTB;
MacCCOBYIO JOJII0 XUMUYECKOTO AJIEMEHTa 1o (opMyJie COeTUHEHUSI; MACCOBYIO JIOJTIO
BELIECTBA B PACTBOPE; MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUUYECKOU PEaKUu;

12) credosamsb ipaBUIaM MOJIb30BAHMS XUMHUYECKOW TIOCYIOH U JIAOOPATOPHBIM
o0opyioBaHUEM, a TaK)Ke MpaBUiiaM OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHUHU C
MHCTPYKUHUSMU IO BBITOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB IO MOJIYYEHHUIO
¥ COOMPAHHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKHCIIOTO rasa);



13) nposooums peakiuu, MOATBEPIKAAFOIINC KAYSCTBEHHBIN COCTAB Pa3IMYHbIX
BEIIECTB: PACIO3HABATH ONBITHBIM MTyTEM XJIOpU, OpOMUA-, MOAUI-, KapOOHAT-,
docdart-, cunukar-, cynbdar-, THAPOKCU]I-UOHBI, KATUOHBI AMMOHHMS U HOHBI
U3YYEHHBIX METAJNIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

14) npumensimob OCHOBHBIE OIIEPAIIMH MBICIIUTEIIBHOMN JIeITeIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000IIEeHNEe, CHCTEMATHU3AIINIO, BEISIBIICHUE TPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JJISI U3YYCHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIU;
€CTECTBEHHO-HAY4YHbIE METO/IbI IO3HAHUS — HAOJI0/ICHHE, U3MEPEHHE
MOJIETTUPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICIICHHBIN).

CpencrBa, popMbI 1 METOABI KOHTPOJISI (KOHTPOJIbHAA padoTa)

Pe3ynbTaThl MPpOMEKYTOYHOM aTTECTAllMU, IPEJCTABIISIONIUE COOOM pe3yIbTaThl
BHYTPHUIIKOJIBHOTO MOHUTOPUHTA UHIUBUIYAIBHBIX 00pa30BaTEIbHBIX JOCTHKCHUN
00y4YaroImMXcsl, OTPAXKaT TUHAMUKY (POPMHUPOBAHUS UX CIIOCOOHOCTH K PEIICHUIO
Y4EOHOMNPAKTUYECKUX U Y4eOHOIIO3HABATEIbHBIX 33/1a4 U HABBIKOB MIPOEKTHOM
nearenbHoCTH.  [IpomexyTouHas aTTecTanus OCyIIECTBISIETCS B X0/I€ COBMECTHOM
OIICHOYHOM JIeATEeNIbHOCTH MEeIaroroB u 00y4aronIuxcs, T. €. sIBISETCS BHYTPEHHEH
OIICHKOM. Pe3ynbTaThl HTOTOBOM aTTeCTallMy BHITYCKHUKOB (B TOM YHUCIIE
rocyJapCTBEHHOW) XapaKTEPU3yIOT YPOBEHb JOCTUKEHUS MPEAMETHBIX U
METanpeIMETHBIX PE3yIbTaTOB OCBOCHHSI OCHOBHOM 00pa3oBaTEIbHON TPOrpaMMBbl
OCHOBHOT'0 00111eT0 00pa30BaHusl, HEOOXOAUMBIX JIJIsl TPOJOJIKEHUS 00pa30BaHUs.
I'ocynapcTBeHHast (MTOTOBas) aTTECTALIUSI BBITYCKHUKOB OCYIIECTBIISETCS BHEITHUMHU
(10 OTHOIIIEHUIO K 00pa30BaTEILHOMY YUPEKIACHUIO) OpraHamH, T. €. sIBJISIETCS
BHEIIHEU OLICHKOM.

IIpomesrcymounoti (konmponvhas paboma)

8 kyacc- 3Hanue [lepuonnueckoi CUCTEMbl XUMUYECKHUX JIEMEHTOB, BUIOB
XUMHUYECKUX CBS3CH, TUTIOB XUMUYCCKUX PEAKIUH, YMEHHE PACCTaBIISATh

KO3 PUIMETHI, pelaTh 3a1a41 Ha pacueThl MacCOBOM U 0ObEMHOM J0JIM BEUIECTBA,
BBITIOJTHATH PAcUeThl IO YPAaBHEHUIO PEAKIMK Yepe3 KOJTUICCTBO BEIIECTBA.

9 knacc- 3nanue Ileproandeckoil CUCTEMbl XUMHUYECKUX DJIEMEHTOB, BUIOB
XUMHUYECKUX CBSI3€H, TUTIOB XUMUYECKUX PEAKITUi, YMEHHUE PACCTaBIIATh

KO3 GHUIHETHI ¢ IIOMOIIBIO JICKTPOHHOTO OaraHca, OHATHS OKHCIIUTENb,
BOCCTAaHOBUTENb, CBOWCTBA OCHOBHBIX KJIACCOB COCIMHEHUM, METAJUIOB,HEMETAJIJIOB.



3.TEMATUYECKOE IINTAHUPOBAHHUE.

Ne HanmenoBaHue pasiesioB (TeMm) KoanuecTs B toMm umncie Ha
0 4acoB 110 MIPOBEJICHUE
nporpamme | IIpaktuye | KoHTpOIBHBIX
CKHX pabdor
pabor
8 knacc
1 | [lepBoHayanbHbIE XUMHYECKUE 20 2 1
MOHSATHS
2 | Baxwneiimue npeacTaBuTeNn 30 4 2
HEOPraHUYECKUX BEIIECTB.
3 | [lepuoauueckuii 3aK0H U 15 1
NepruoANIecKasi CUCTEMa
XAMHU4YecKuX 3aemenToB .M.
Meunneneena.
Pe3epBHOE Bpems 3
Htoro 68 6 4
9 knacc
1 | BemecTBo U XuMu4ecKas peakimsl. 17 1 2
2 HemeTraniasl 1 UX coequHEHNS. 25 4 1
3 MeTanibl ¥ UX COEIUHEHUS 20 2 1
4 | Xumus ¥ OKpy>Karomias cpena 3
Pe3epBHOE Bpems 3
Hroro 68 7 4




