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crnocobcTByeT (OPMHPOBAHHIO I[EHHOCTHOIO OTHOIICHHUS K eCTECTBEHHO-
-Hay4YHBIM 3HAHHUM, K IIPUPOJE, K Y€IOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHUYECKOE
o6pa3oBaHUe 00YYaIOIIHXCA.

JlaHHbIe HampaBlieHHs B OOy4eHHH XMMHH 00ECIEYHBAIOTCS CHEHU(HKOI
comepxaHus  y4eOHOro IpeaMmera, KOTOPBIM  sABIA€TCA  IIearOrHUEcKH
aJallTHPOBAaHHBIM OTpaXK€HHEM 0a30BOH HAaYKH XMMHHU Ha ONpPEeIEHHOM 3Tare ed
pa3BUTHAL.

Kypc XvuMuE Ha ypoBHE OCHOBHOTrO 06IIEro o6pa3oBaHUs OpPHEHTHpPOBaH Ha
OCBOCHHE OOYYarOIMMHCS CHUCTEMBI II€PBOHAYAIBLHEIX IOHATHH XHMHH, OCHOB
HEOPraHWYeCKOM XHMMH W HEKOTOPBIX OTHENbHBIX 3HAYMMBIX TOHSTHIA
OpPraHH4YeCKOU XUMHUH.

CTpykTypa comepaHHs IPOrpaMMBbl 110 XUMUH chopMHpoBaHa Ha OCHOBE
CHUCTEMHOro mnoaxoja k e€ usydyeHuro. Comep)kaHHEe CKIAbIBAETCS H3 CHCTEMBI
TIOHATHH O XMMHUYECKOM JJIEMEHTE U BEIIECTBE U CHCTEMBI IIOHATHH 0 XHMHUYECKOI
peakiuu. O0e 3TH CHCTEMBI CTPYKTYpPHO OpPraHU30BaHbEl I10 NPHHIHUITY
TIOCJICTIOBATENIBHOTO PA3BUTHA 3HAHUH HA OCHOBE TEOPETHUYECKHMX MPEICTaBIEHHU
Pa3HOro ypoBHS:

— @TOMHO--MOJIEKYJIIPHOTO y4EHHs KaK OCHOBBI BCETO €CTECTBO3HAHHS,

— Ileprnonuyeckoro 3akona JI. 1. MeHzeneeBa Kak OCHOBHOIO 3aKOHA XHMHUH;

— YHYEHHS O CTPOCHHH aTOMa H XUMHYECKOM CBA3M;

= TDPENCTaBICHHH 00 31eKTPONUTHYECKOH IHCCONMAIHH BELIECTB B
pacTBopax.

Teopetuveckue 3HaHHS paccMaTpUBAKOTC HA OCHOBE OSMIIMPHYECKH
IOy €HHBIX H OCMBICICHHBIX (haKTOB, pa3BHBAIOTCS IOCIIEI0BATEIBHO OT OIHOTO
YPOBHA K JpYroMmy, BBINONHSAS GYHKUHH OOBSCHEHHS WU IIPOTHOZHPOBAHHS
CBOMCTB, CTPOCHHS H BO3MOXXHOCTEH NPaKTHYECKOr0 NMPHMEHEHUS H TIONYYEHHUS
HM3y4YaeMEBIX BEIECTB.

OcBoeHHE mpOrpaMMBI MO  XUMHH CIIOCOOCTBYeT  (OPMHPOBAHHIO
IIpENCTaBICHHA O XHMHUYECKOH COCTABJIAIOIIEH HAYYHOH KapTHHEI MHpa B JIOTHKE
€€ CHCTEMHOH NpPHPOABI, IIEHHOCTHOIO OTHOLIEHHS K HAyYHOMY 3HAHHIO H
METOJaM INO3HAaHHA B Hayke. M3ydyeHuwe XuMuuM IpoMcXoauT c [IpUBJICYEHHEM
3HAaHHH M3 paHee H3Y4YEHHBIX Yy4eOHBIX npeaMeToB: «OKpyXarouid Mupy,
«buonorus. 5-7 knacce» H «®u3uka. 7 Kiacey.

Ilpy M3yYeHHH XHMHMM HPOUCXOIHUT GopMHpOBaHKMe 3HAHHH OCHOB
XUMH4ECKOH HayKH Kak 00JIACTH COBPEMEHHOTO €CTeCTBO3HAHHS, MPAKTHUECKOH
ACATENLHOCTH 4€JI0BEKA M KaK OLHOTO M3 KOMIIOHEHTOB MHpOBOIX KYJBTYPBI.
3agaya y4eOHOro ImpeaMeTa COCTOUT B GbOpMHpOBaHHM CHCTEMBI XMMHYECKHX
3HaHUH — Ba)KHEHIIHX (PaKTOB, TIOHATHH, 3aKOHOB U TEOPETUYECKUX IIOJIOXKEHHUH,
OOCTYIHBIX 00001eHuil MHPOBO33pEeHUECKOro XapakTepa, $3bIKa HAyKH, B




COJEPXXAHUE OBYUEHUS

8 KIIACC

IlepBoHava/bHbIe XHMHYECKHE MOHSITHSA

Ilpeamer xuMuH. Poib XMMHH B KH3HHM 4YelloBeKa. XHMHS B CHCTEME HAyK.
Tena u BemecTBa. dusnyeckHe CBONWCTBA BellecTB. ATpEraTHOE COCTOSHHE
BemlecTB. [lonaTHe o MeTonax HMO3HAHMSA B XHMHH. UHCTHIE BEIECTBA M CMECH.
Crnioco6sI pa3neneHus cMmeceii.

ATOMBI M MONEKYNBl. XHUMHYECKHe 37eMeHTH. CHMBOJBI XHMHYECKHX
37eMeHTOB. IIpocThie U CII0XKHEIE BEIIeCTBa. ATOMHO-MOJIEKYIAPHOE YYeHHeE.

Xumuyeckas Qopmyina. BaleHTHOCTH aTOMOB XHMUYECKHX 3JIEMEHTOB.
3aKOH IIOCTOSHCTBA CcOCTaBa BellecTB. OTHOCHTENBHAS AaTOMHAas Macca.
OTHocuTenbHasA MOJIEKyIApHas Macca. MaccoBas OIS XHMHYECKOTO 3IEMEHTA B
COEUHEHHH.

Komnyectso Bemecta. Mosbs. Monsipras Macca. BzaumocBssb KOJIHYECTBA,
Maccel M HHCIa CTPYKTYPHBIX CIOWHHI[ BellecTBa. Pacuérel mo dopmymam
XHMHYECKHX COCIUHEHHH.

Dusryeckue U XUMHYECKHE SBICHUS. XUMUUECKAS PEakius U eé IIPU3HAKH.
3aKOH COXpaHEeHHs MacChl BEIIeCTB. XHUMHYECKHE ypaBHenusa. Knaccubukanus
XMMHYECKUX PeaKiui (COCAMHEHHS, PA3IOKEHHs, 3aMelIeHHs, 0OMeHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO € XMMHMYECKOH IIOCYZNOM, IPaBUIaMH paboThl B 1aBOpaTOpHH H
MpHEMaMHU OOpalleHHs ¢ 1abopaTOpHEIM 060PYLOBaHHEM, U3Y4YEHHE U OIHCaHHE
(H3MYECKHX CBOMCTB OOpa3UOB HEOPraHMYeCKHX BEIIECTB, HaOIIOIeHHE
(usnyeckux (MIaBleHHe BOCKA, TasHUE JIbIA, pacTHpaHME caxapa B CTYIIKE,
KHIIEHHE M KOHIEHCALMsA BOJBI) U XUMHYECKHX (FOpEHHE CBEYH, [POKAIHBAHHE
MEJHOH MPOBONIOKH, B3aMMOJIEHCTBHE Mella C KHCJIOTO) SBIeHH i, HabmroeHHe U
OITHCAHHUE MPHU3HAKOB NPOTEKAHHS XHMUYECKHX Deakiuii (pasnoxeHHe caxapa,
B3aMMOJIEHICTBHE CEPHOM KMCIIOTHI C XJIOPHAOM Gapms, pasioKeHUEe TUAPOKCHIA
menu (II) mpu HarpeBanuH, B3aMMONEHCTBHE XKele3a ¢ pactBopom conu Meau (1),
H3Y4€HHE CIIOCOOOB pasjieleHHs CMeceii: ¢ MOMOIIBIO MATHHTA, GunpTpOBaHueE,
BBIIIAPHBAHHE, TUCTHILIALMSA, XPOMATOrpaQus, NPOBeIeHHe OUMCTKH MOBAPEHHO
conmu, HaOMONEHHME H  ONHCAHHE  pe3YIbTATOB IIDOBEACHUS  OIIBITA,
WIITIOCTPUPYIOMIETO 33KOH COXPaHSHHMs MAcChl, CO3JaHHe Mojenelf MoIeKyi
(LIapocTep)KHEBEIX).

BaskHelmue npeacTaBUTEIM HEOPraHHYECKHX BEIECTB

Bosayx — cmecs rasos. CocraB Bosmyxa. Kuciopox — snement u IIPOCTOE
BemecTBo. Haxoxzenwe kucmopoma B npupope, (GH3HYECKHE M XHMHUECKHE
cBorcTBa (peakuuu ropenus). Oxcupael. IIpumenenwue kucinopoaa. CrocoOsl




HCClIeI0BaHME 00pa3sloB HEOPraHUYeCKUX BEIECTB PpasNM4YHBIX KJIACCOB,
HaOJII0ICHHe U3MEHEHHs OKPACKH MHIMKATOPOB B PACTBOPAX KHMCIOT M IIeo4el,
U3y4eHHe B3aUMONEHCTBHA okcuaa memu (II) ¢ pacTBopoM cepHOM KHCIIOTHI,
KHCJIOT C MeTaJUlaMH, DPeaKUHH HeHATpalu3aliM, NOTydeHHe HEePacTBOPHUMBIX
OCHOBaHHH, BBITECHCHHE OJHOTO MeTajjia APYTHM U3 PAacTBOpa COJH, PEIISHHE
SKCIIEpUMEHTANlBHBIX 3alay M0 TeMe «BaHeHIuMe KiIacCHl HeOpPraHMYecKHX
COEJIUHEHUI.

Ilepuoanyeckuii 3akoH u IlepHoaMyeckash cHCTEeMa XHMHYECKHX
snemenToB JI. M. MenpeneeBa. CTpoenHe aToMoB. XHMHYECKasi CBS3b.
OKHC/INTE/IbHO-BOCCTAHOBHTE/ILHbIE PeAKIHH

IlepBble MONBITKM KIACCH(UKALMA XHMHYECKMX I3JIeMEHTOB. IIOHATHE O
TPynmax CXOAHBIX JJIEMEHTOB (IUENOYHBIE H IIENOYHO3EMENbHbIE MEeTallbL,
TajlOreHbl, HHEPTHBIC rasbl). DIEeMEHTEI, KOTOPble 00pa3yioT aM(OTepHbIE OKCHIEI
Y THAPOKCHEI.

[lepuonuyeckuii 3axoH. [lepuoguueckas cHCTEMa XUMHUECKHX SIIEMEHTOB .
WU.  Mengeneesa. Kopotkomepuonnas u AJTAHHONIEpHOOHAA  (OPMEI
Ilepropuyeckolt cucTeMsl xuMudeckux anementos JI. Y. Mennereesa. Ilepronst
M rpynnsl. OU3HIECKHH CMBICI MOPAIKOBOIO HOMEpPA, HOMEPOB nepuona
TPYIIIEI 3JIeMEeHTa.

Crpoenue atomoB. CocTaB atomHeIx simep. M30TomsL, Onexrtponsl. CTpoeHue
JJIEKTPOHHBIX ~ 000NOYEK aTOMOB TepBBIX 20 XUMHYECKHX SIEMEHTOR
ITeprogmyaeckoii cucremsr JI. M. Menneneesa. XapaKTepUCTHKA XMMHYECKOIO
SJICMEHTA 110 €T0 NONoXKeHHIO B [lepronuyeckoii cucreme J. U. Menneneesa.

3aKOHOMEDHOCTH H3MEHEHHsS paJHyca aTOMOB XMMHYECKHX 3JIEMEHTOB,
METATMICCKHX U HEMETATMYECKUX CBOKCTB 110 IPYIIIaM U IIEPHOIAM.

3nagenue [lepuonuyeckoro 3akona u [lepHOAHYECKOl CHCTEMBI XUMUYECKHX
SICMCHTOB [UIA Pa3sBUTHA HAayKW W NpakTukd. [l M. Mengenees — y4&Hbii u
IPa)KIaHHH.

Xumuyeckas CcBs3b. KoBalenTHas (momsipHas wu HETIONAPHAs) CBA3b.
OJeKTPOOTPHIIATEIEHOCTE XMMHYECKHX 3JIEMEHTOB, MIOHHAS CBS3E.

Cremens  okmcneHus.  OKHCIHTEIBHO--BOCCTAHOBHTE/BHEIE peakuuy.
IIpoueccsl okucIeHKs U BoccTaHOBNEHHs. OKHCIUTENH U BOCCTAHOBUTEIIL.

Xumuueckuii Ikcnepumenm:

M3y4eHHE O0pa3sLOB BEIIECTB METAUIOB M HEMETAJLIOB, B3aHMOIEHCTBHE
TMIIpOKCHAa LHMHKa C pacTBOPaMH KHCJOT M MIeTOYeH, [pPOBEJEHHE OIBITOB,
WIUTIOCTPUPYIOIINX ~ [IPUMEPBl  OKHCIHTENBHO-BOCCTAHOBUTENLHEIX — PeaKLHil
(ropeHHe, peakUuu pasnoKeHHs., COEIMHEeHHUS ). '

Mesicnpeomemnsie ceazu




OKHCIIUTEJIbHO--BOCCTAHOBUTEJIBHBIX ~ PEaKUUH C  HCIOJIB30BAHMEM METOA
3JIEKTPOHHOrO OanaHca.

Teopus 351eKTPONTUTHYECKON TUCCOLMALUH. DIEKTPOIUTEI H HEANEKTPOJIHTEL
Karnonsl, anuonel. MexaHHU3M AMCCOLMAIIMH BELIECTB C Pa3IMYHBIMH BHIAMH
XUMHYecKoi cBsa3u. Ctenens aucconuanyi. CHIbHBIE H CIa0ble SJIEKTPOJMTEL.

Peakuuu HOHHOrO oOMeHa. Y CIIOBUS NPOTEKaHHs peaKlii HOHHOrO 0OMeHa,
MIONHBIE M COKpalml€HHbIE HOHHBIE YpaBHEHUs peakuuii. CBoMcTBa KHCIOT,
OCHOBaHMH H COJel B CBeTe TIIPeACTaBIeHHH 06 3IEKTPOIHTHUECKOI
Aucconmanyy. KavyecTBeHHbIe peakuuy Ha HOHEL [I0HsATHE O rHApOIM3e COoNeit.

Xumuueckuii IKchnepumenm:

O3HAKOMIICHHE C MOJENSIMH KPHUCTAUIMYECKHX DELIETOK HEeOPraHHMYeCKHX
BEIECTB — METAJIOB M HEMETAUIOB (rpadura M anMasa), CIO0XHBIX BEleCTB
(XJopuia HaTpHsA), HCCIEOBAHHE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peaKkuumn
OT BO3JCHCTBHA PAa3IU4YHBIX (HaKTOPOB, MCCIEJOBAHUE 3IEKTPONPOBOLHOCTH
PacTBOpPOB BEILIECTB, IIpolLlecca AMCCOLMAIIMU KHCIIOT, ILeJouel M colell
(BO3MOXHO ~ HCTIONIB30BAHHE BHIEO  MATEpPHAJIOB), NPOBEJICHHE  OIBITOB,
HWITIOCTPHPYIOIMX ~ TNPU3HAKA  IIPOTEKAaHUS  peakdid HMOHHOrO oOMeHa
(o6pasoBanue oOcajka, BBILENEHME Ta3a, OOpa3OBaHHeE BOJBI), OIIBITOB,
HIUTIOCTPHPYIOIIUX ~ IPUMEPBI  OKHCIIMTENBHO-BOCCTAHOBHTENBHEIX — peaKIHii
(ropeHve, peaKIMu pas/oKeHHs, COENUHEHHs), PACIO3HABAHME HEOpraHU4eCcKHX
BEIIECTB  C NOMOIIBIO  KAYECTBEHHBIX peakUMd Ha HOHBL, pelleHHe
9KCIIEpUMEHTAIBHBIX 337a4.

HemeTanbl M X coeIHHEHUS

Obmast xapaxTepucTHKa ramoreHoB. (OcoGeHHOCTH CTPOEHHUSA aTOMOB,
XapaKTCpHBIC CTCICHH OKHUC/IEHHA. CTpOeHHe W (QU3MYECKHe CBOMCTBA HPOCTHIX
BEIICCTB  —  rajoreHoB. XWMHYECKHe CBOHCTBA Ha IpHMepe XJopa
(B3auMozeficTBHe C MeTalllaMd, HeMeTalIaMHu, menoyamu).  XJI0poBOIOPOI.
CossiHas KHMCIIOTa, XMMHYECKHE CBOMCTBAa, NojTy4yeHue, npuMeHeHue. JleiicTBre
XJIopa M XJIOPOBOAOPOJAa Ha OpraHu3M 4YeloBeka. BakHeifiuwe Xnopumsl u ux
Hax0XJICHHE B IIPHPO/IE.

Ob6was xapakTeprcTHKa 31eMeHTOB VIA-rpymmsl. Oco6eHHOCTH CTPOEHHUS
aTOMOB, XapakKTEpHBIE CTENeHH OKUCIeHMsA. CTpoeHHe W (H3HYECKHe CBOMCTBA
MPOCTBIX BELUECTB — KUCIOPOJA U CePhl. AJUIOTPONHEIE MOJU(GUKALMH KHCIOPOAA
M cephl. XHMUYECKHe CBOKMCTBa cephl. CepoBOHOpOI, CTPOEHHE, (GH3MUECKHE H
XHMHYECKHe CBOUCTBA. OKCHABI Cepbl KaK MPEACTABHTENH KHUCIOTHBIX OKCHIOB.
CepHass  kucnoTa, (QH3MYeCKHE U XHMHYECKHe CBONCTBA (obumme kak
NpEACTaBUTENl Klacca KHCIOT W creuuduyeckue). XHUMHYECKHE peaKIHu,
JIeXKallMe B OCHOBE IIPOMBILUIEHHOIO CIOCO0a IIONyYeHHs CEpPHOH KHCIIOTEL
IIpumenenne cepHoit kucnotel. Comu CepHOM KHCIOTHI, Ka4eCTBEHHAs peakiys Ha




CTEKII0, LleMeHT, 6eToH, »kene300eToH. [IpobGaeMbl 6e30MacHOrO HCIOIB30BAHHUA
CTPOHUTENIBHBIX MaTepUaJIOB B IIOBCEAHEBHOM KHU3HH.

Xumuyeckuil IkKcnepumenm:

u3y4eHue o6paslioB HEOPraHHYECKUX BEIIECTB, CBONCTB CONSHON KHCIIOTEL,
IPOBEJICHHE Ka4ECTBEHHBIX PEaKIMi Ha XJIOPH-HOHBI U HaOMOJIEHHE IPH3HAKOB
X TPOTCKaHHA, OMNBITHI, OTPAKAIOIIKMe (HU3UYECKHE M XUMHUYECKHe CBOMCTBA
TajloTeHOB M MX COSIUHEHHH (BO3MOXXHO HCIOJNB30BaHHE BHIEOMATEPUATIOB),
O3HaKOMJIeHHe ¢ o0O0pasliaMH XJIOpHIOB (TaJOr€HHIOB), O3HAKOMIEHHE C
obpasuami  cepel M €&  COCAMHEHHMSAMH  (BO3MOXHO  HCIIONb30BAHUE
BHJIEOMAaTepUaoB), HabmoneHHe mporecca o6yTIHBaHU caxapa 1oJ JeMCTBHEM
KOHLICHTPUPOBAaHHOH CEPDHOH  KHCIIOTBI, M3y4eHHE XHMHYECKHX CBOMCTB
pasbaBiIeHHOMH CepPHON KHCIIOTHI, IPOBECHHE KAYeCTBEHHOMH peakLHHu Ha cyibdar-
MOH W HalJIoNeHHe NpH3HaKa e NPOTeKaHHs, O3HAKOMIICHHE C GHU3HYECKHMHU
CBOHCTBaMH a30Ta, (ochopa H HX coeaUMHEHHH (BO3MOXKHO MHCIIONB30BAHUE
BUIEOMATEpHaoB), obpasuaMu a30THEIX U (GOCHOPHEIX YI0GpeHHi, [IOJIy4YEHHE,
coOMpaHue, pacllO3HaBaHHE M H3YYEHHE CBOMCTB aMMHaKa, IpOBEJICHHE
Ka4eCTBCHHBIX PeaKIMH Ha HOH aMMOHHSA M (ocdar-HOH H H3ydeHHe NIPU3HAKOB
HX NIPOTEKaHMUs, B3aMMOJIEHCTBAE KOHLIEHTPHPOBAHHON a30THOM KHCIIOTHI ¢ MEIBIO
(BO3MOXHO  HCIIONIB30BaHHE BHJICOMATEepUasoB),  H3y4eHHE  MojeJei
KPUCTAITMYCCKUX PEINETOK anMmasa, rpadura, QynnepeHa, O3HAKOMIEGHHE C
POLECCOM  aIcOPOLIHK  PacCTBOPEHHBIX BELUECTB AKTHBHUPOBAHHBIM YIIéM H
YCTPOHCTBOM INPOTHBOTra3a, IOIy4YeHHe, cOOUpaHHe, pacro3HaBaHWe U HU3YUYEHHE
CBOMCTB YITIEKMCJIOTO Ta3a, MPOBEIEHHE KAaYeCTBEHHBIX peaKimii Ha KapboHaT u
CHIIMKAT-HOHBl W W3y4eHHE [PU3HAKOB MX IMPOTEKAHWS, O3HAKOMIICHHE C
MPORYKUKEH CHIHKATHOH NPOMBILUIEHHOCTH, peIIeHHUe OKCIIEPHMEHTAIBLHBIX
3azay no TeMe «BaxHeHIle HeMeTalIBl H UX COeqMHEHUS.

MeTassibl H HX COeJHHEeHHS

Ob1was xapaKTepHCTHKa XUMHIECKUX 31EMEHTOB — METAIIOB Ha OCHOBaHHH
MX nonoxeHds B IlepHoamyeckoil cucTeMe XHMHYECKHX 3IIEMEHTOB . H.
Menzeneesa u crpoeHus atomoB. CTpoeHHe MeTaILIOB. Meramnndeckas cBsi3p u
MCTAJUIMMECKas  KpUCTAJUIMYecKas — peméTka.  DIeKTPOXHMHYECKHIA pan
HANPSDKEHUH MeTauioB. QU3HYecKue U XHMMHYECKHe CBOHCTBA METAILIOB. Oo61rue
CIIOCOOBI  TONy4eHHs MeTamioB. [IoHATHe o KOPpPO3HH METAJNIOB, OCHOBHEIE
CrIoco0bl 3alllATEl HX OT KOPpo3uH. CIUIaBEL (CTamb, YyTyH, AHOpaTIOMUHHH,
OpoH3a) u MX NpHMeHeHHe B GBITY U MPOMEBIIUIEHHOCTH.

[leno4nsle MeTams: momoxenue B [lepuomuyeckoll crcreMe XUMHYECKHX
snemeHToB JI. M. Menpeneena, CTPOCHHE HMX aTOMOB, HaXOXIEHHE B IIPUPOJE.
Dusnyeckre ¥ XUMUYECKHE CBOMCTBA (Ha [IpUMepe HaTpus U Kanus). OKCHIOBl




Measrcnpedmemmuolie céazu

Peanuzanus MeXIIpeAMETHBIX CBS3eH NpH H3y4eHHH XHMHH B 9 Kiacce
OCYIIECTBIIACTCA HYepe3 HCIOIb30BAHHE KaK OOLMX eCTeCTBEHHO-HAYYHBIX
TOHATHH, TaK ¥ TMOHATUH, SBJIAIOMIKXCA CHCTEMHBIMHU AN OTHENBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO IIHKJIA.

OO0une ecTecTBEHHO-HAYYHBIC [TOHSATHS: HAYYHBIH (haKT, THIIOTE3a, 3aKOH,
TEOpHs, aHAIW3, CHHTE3, KIaCCH(QHKALKA, MEepPUOAHYHOCTh, HaOIIONeHM e,
OKCIICPUMEHT, MOZENHPOBAaHUE, H3MEPEHHE, MOZENb, SBIEHHE, MapHHUKOBBIH
3¢ deKT, TEXHONIOT |, MATEPHAJIBL.

Qu3yKa: MaTepus, aToM, O3JIEKTPOH, MpPOTOH, HENTPOH, MOH, HYKIHL,
H30TOIbI, PaAHOAKTUBHOCTb, MOJIEKYNA, 3JJIEKTPHYECKHMEH 3apsil, MPOBOAHHKH,
IOIYMPOBOJHUKH, IHIIEKTPHKH, (OTOSNEMEHT, BEIUECTBO, Teno, O0OBEM,
arperaTHOe COCTOSHHE BEIECTBA, a3, pacTBOP, PACTBOPUMOCTD, KPHCTATIIHIECKAs
PEIETKa, CIUIaBbl, (M3UYECKHE BENHYHMHBI, CAUHHLGI M3MEPEHHSI, KOCMHYECKOE
NPOCTPAHCTBO, IUIaHETHI, 3BE31E1, ColHIIE.

buonorms: ¢orocunTes, npixanue, Gumocthepa, sKocHCTEMA, MHHEpPaJIbHbIE
YIOOpEHHs, MUKPO3IIEMEHTBI, MAKPOIJIEMEHTEI, TUTATEILHEIE BEIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MuHepaisl, TOPHBIE  TIOPOJEI,
TMOJIC3HBIE HCKOTIAEMBIE, TOIIMBO, BOJAHBIE PECYPCEL.




JIATEPATYpOH, JOCTYNHBIMM TEXHMYECKHMH CpPeICTBAMH WHGPOPMAIIHOHHBIX
TEXHOJIOTHH;

HHTEepeC K OOY4YEeHHIO M TO3HAHHIO, JO0O3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTP K €caMOOOpa3OBaHHMIO, IIPOEKTHOH M HCCIIENOBATENBCKOM
A€ATENIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIlpaBIEHHOCTH M YPOBHA OOy4eHHS B
JalIbHEeWIeM;

4)hopMHPOBAHHS KYJIbTYPBI 3A0POBLS:

OCO3HAHHE I[EHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
310pOBBIO, YCTAaHOBKHM Ha 3JI0pOBBIA 00pa3 >XHU3HM, OCO3HAHUE IOCIENCTBHH M
HETIPUATHE BPEIHBIX MPHUBBIYEK (YIOTPEOIEHNS aIKOTOlIsl, HAPKOTHKOB, KypeHH ),
HEOOXONMMOCTH ~ COOMIONEHHA INpaBHUI Ge30MacCHOCTH IIpH  OOPAaIeHHH ¢
XMMHUYCCKUMH BELIECTBAMH B OBITY U peallbHOM KHU3HH;

S)Tpya0BOro BOCIIHTAHHS:

MHTEPEC K MPAaKTHIECKOMY H3y4EHHIO NPO(eccuil u Tpyna pasindHoro pona,
YBaOXCHHE K TPyAYy M pe3ynbTaraM TPYyAOBOH HEATENBHOCTH, B TOM YHCJIE HA
OCHOBE IPHMEHCHWS NpPEIMETHBIX 3HAHHH 10 XHMHH, OCO3HAHHBIH BEIGOp
MHIMBUIyalIbHOH TPAaGKTOPHUH MPONOIIKEHHs 00pa30BaHHs ¢ YYETOM JIHYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB noTpedHOCTEH,
YCIELIHOH NPOQeCCHOHANBHOM ASATENBHOCTH U Pa3BUTHA HEOOXOIMMEBIX YMEHHH,
FOTOBHOCTE 3aNTHPOBATECA B MPO(DECCHOHAIBHOMN Cpefie;

6)3K0/10rH4YeCKOro BOCIIHTAHUSA:

SKOJIOTHYECKH 1eNec000pasHoe OTHOIICHHE K INPHpOLEe Kak HCTOYHHUKY
KM3HH Ha 3eMIle, OCHOBE €€ CYLIECTBOBAHMS, IOHHMAaHHE [IeHHOCTH 3JI0POBOTO H
Ge3omacHoro ofpasa JH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
H3NIECKOMY ¥ IICHXHYECKOMY 3IOPOBBIO, OCO3HAHHE I[EHHOCTH co0IIr0 IeHHUA
PaBUJT 6€30M1aCHOTr0 MOBEICHHS IIPU PaGoTe ¢ BEIECTBAMH, 2 TAKKE B CUTyaIHsX,
YTPOXKAIOIIHX 310POBIO U XH3HH JIFOEH;

CIIOCOOHOCTH NPUMEHSATE 3HAHHS, MONydaeMble IPH HM3YYEHHH XHUMHH, IS
PCIICHUA 381134, CBA3AHHBIX C OKPYXKaKOIeH IPHPOLHON CPeNoi, sl MOBBILICHHS
YPOBHSA  JKOJIOTUYCCKOHM  KyJIbTYpPEI, OCO3HAaHHUA IJI00AIBHOLO XapakTepa
OKOJIOTMYECKHX MpOONeM ¥ IyTeH MX pEeIleHHsS MOCPEICTBOM METONOB XUMHH,
SKOJIOTHECKOr0 MBIIUIEHHS, YMEHHs PYKOBOJCTBOBATHCSL MM B I103HABaTENIBHOM,
KOMMYHUKaTHBHOH M COLMANIBHOM IPaKTHKe.

METAIIPEAMETHBIE PE3YJIbTATBI _

B cocraBe MeTanmpeaMeTHEIX pe3yNbTATOB BBUICNSIOT 3HAYUMMEIE LS
(QOPMHPOBAHHS MHPOBO33peHMs OGIIEHAyYHBIE MOHATHS (3aKkoH, TeopHs,
MPUHIKII, THIOTe33, GaKT, CHCTeMa, TIPOIece, SKCIIEPUMEHT M APYroe.), KOTOpEIE
HCIIOJb3YIOTCS B €CTECTBCHHO-HAYYHBIX YYeOHBIX NpeaMeTaX H MO3BOJIAIOT Ha
OCHOBE 3HAHMH M3 3THX NPEAMETOB (POPMHPOBATE NMPEACTABICHHE O LEJOCTHOI




YMEHHE NPHMEHATH pa3jM4YHbIE METOMBbl W 3aIpochl IPH MOHCKEe U 0TOOpe
MH(QOpMallMd M COOTBETCTBYIOIIMX [OAHHBIX, HEOOXOIMMBIX I/ BBIIOJHEHUS
y4€eOHBIX M MO3HABATE/bHBIX 3a/ay ONPeleNIEHHOr0 THIIA, IPHOOPETEHHE OIBITA B
00J1aCTH  MCIOJB30BaHUA  MHA)OPMAIHOHHO-KOMMYHHMKATHBHBIX  TEXHOJIOTHII,
OBJIaICHHE KYJIBTYPOi aKTHBHOTI'O MCIIOJIb30BaHHS PA3IMYHBIX IOMCKOBEIX CHCTEM,
CaMOCTOSITENIEHO BBIOUPATh ONTHMANIBHYIO (HOPMY IIpeICcTaBlIeHNHs HH(GOpPMALUU 1
W/UTFOCTPHUPOBATh pelllaeMble 3a7a4d HECIOXHBIMH CXeMaMH, JIHarpaMMaMH,
JpYIMMH (hopMaMH rpaUKHd ¥ HX KOMOMHAIUSIMUY;

YMEHHE HCIOJb30BaTh M aHAIM3MpOBaTh B IIpoLecce y4eOHOH H
HCCIICZIOBATEILCKOM [IeSATENbHOCTH HHGOPMALIHIO O BIHSIHMH IIPOMBIIUIEHHOCTH,
CEJICKOIO XO3fHCTBA M TPAHCIOPTa HA COCTOAHHE OKPYXAroLIeH MpHpOIHOM
Cpenbl.

KoMMyHHKaTHBHEIE yHHBepCaJIbHbIE Y4eOHbIe JeiicTBHS:

YMEHHA 3a/1aBaTh BONPOCH! (B Xoze auamora u (WIH) IHUCKYCCHH) IIO
CYWeCTBYy = 00CYyXHaeMOH  TeMbl, (OPMYIHpPOBAaTH CBOM  MPEAIOXKEHHS
OTHOCHUTEJIBHO BBINOJIHEHUS IPEIOKEHHOM 3a1a49u;

YMEHHA  IPEACTaBIATE  IOJyYEHHBIE  pe3yJabTaThl  [03HABATENbHOMN
ACATCNIBHOCTH B YCTHBIX H IIHCBMEHHBIX TEKCTaxX; [ejaTh IIPe3eHTALHI0
PE3YNBTATOB BBINONHECHHUA XHUMHYECKOTO 3KCIEpHUMeHTa (1abopaTopHOrO OIBITA,
N1abopaTOpHOH PabOTI 11O HCCIIEA0BAHMIO CBOHCTB BEIECTB, YIeGHOTO IIPOEKTa);

YMEHHS y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
NO3HABATENIBHOA M HMCCNE/IOBATENLCKOM — NEATENBHOCTH — TIPH  pelIeHHH
BO3HHMKAIOIIMX NpOONEeM Ha OCHOBE y4éTa OOLIMX HMHTEPECOB M COTNACOBAHHS
MO3UIMH (00CYKIEHHS, OOMEH MHEHMSIMH, «MO3IOBEIE LITYPMEL, KOOpAVHAIHA
COBMECTHBIX [EHCTBHH, OIIpeleleHHE KPHTEPHEB II0 OLEHKE KadyecTBa
BBITTOJTHEHHOM pabOThI U ApyTHE).

PeryiaTuBHBIe yHHBepca/ibHbIE Y4eOHbIe AefiCTBHSA:

YMEHHE CaMOCTOATENBHO ONPENeNATh LENH OEATeNBHOCTH, ILUIaHHPOBATE,
OCYIISCTBIIATE, KOHTPOJIHPOBATh U NPH HEOOXOMHMOCTH KOPPEKTUPOBATH CBOKO
ACATENBHOCTD, BEIOMPATh Hanbonee 3 (heKTHBHEIE CNIOCOOHI pereHus y4eOHBIX H
TO3HABaTeNBHBIX 3a/1a4, CaMOCTOSTENBHO COCTABJIATH HIH KOPPEKTHPOBATh
NPE/VIOKCHHBIH ITOPUTM JAeHCTBHI IpM BBIIOJHEHHH 3aJaHMil y4€ToM
TMOJTy4eHHUs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX M PEAKIHsAX,
OLCHMBATE COOTBETCTBHE MOJIyYCHHOI'O De3ylbTaTa 3asBICHHOW LENH, YMeHHe
HCIIOIb30BATh M aHATTH3HPOBATh KOHTEKCTEI, IIpe/IaraeMele B YCIOBHH 3a1aHMUi.

IIPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNBTATOB II0 OCBOEHHIO 0OS3aTeBLHOIO
COZEpXKaHUs, YCTAaHOBJIEHHOIO IaHHOH (QenepanbHON pabodell mporpaMMoi,
BBIIE/ISIFOT: OCBOCHHbIE O0YYarOIMMHUCS HaydHBIE 3HAHHSA, YMEHHS H CIIOCOGHI




XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsf AApa, o0llee YHUCIIO 3IEKTPOHOB
U paclpeleneHne UX M0 3JIEKTPOHHBIM CIIOSAM);

KJIaCCH(QUIMPOBAaTh XMMHYECKUE JJIEMEHTHI, HEOPraHHYECKUE BEIECTBA,
XUMHYECKHE peakuuH (II0 YHCIy M COCTaBy YYacTBYIOLIUX B peaKIHH
BEILIECTB, 10 TEIUIOBOMY 3 (deKTy);

XapaKTepH30BaTh (OMUCHIBATh) OOIIHE XHMHYECKHE CBOMICTBAa BELIECTB
PasNUYHBIX KJIacCOB, MIOATBEPXKas OMMCAHUE PHMEPaMU MOJIEKYIAPHBIX
YPaBHEHHH COOTBETCTBYIOLINX XUMHUYECKHX PEaKInii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKaHMSA XHMHYECKHX [PEBpPAlICHHH B
Pa3/IMYHBIX YCIOBHSX;

BBIYHCIIATE OTHOCHTENBHYI0 MOJIEKYISAPHYIO H MOJSAPHYIO MAacChl
BEIECTB, MAaCCOBYI [JOMIO XHMHYECKOTO 3JeMeHTa 110 (opMyie
CO€IMHEHHs, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTEL PACUETHI
10 YPaBHEHHIO XUMHYECKOW PeaKIny;

IIPUMEHATh OCHOBHEIE OIIEPALHA MBICIUTENEHOH NeATeIPHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, 0000IeHHe, CHCTEMAaTH3aLHIo, KJIaCCU(HUKALIHIO,
BBIABJICHUE NPUYMHHO--CIICACTBEHHBIX CBA3€H — IJIsi U3yYeHHs CBOMCTB
BCIIECTB M XHMMMYECKHX pEaKlMH, eCTEeCTBEHHO-HAyYHBIE METOIEI
TNO3HAHUA — HaOMIO/ieHHMe, HM3MEpeHHe, MOJEIUPOBAHHE, JKCIICPHMEHT
(peanbHbIH U MBICIIEHHBIN);

ClleNoBaTh  MNpaBHJaM  IIOJB30BAHMS  XHMHYECKOM  MHOCYHOH ©
nabopaTopHEIM 0GOpYIOBAaHHEM, a TaKKe IIPAaBHIIAM oOpareHus ¢
BCIIECTBAMH B COOTBETCTBUM C HMHCTPYKIMSAMH II0 BBIIOJHEHUIO
nabopaTOpPHBIX XHMHYECKHX OIBITOB IO MONYYEHHIO | cobupaHuio
ra3oo0pasHbIX BeIIECTB (BOJOPOAAa H  KHCIOPOZa), IIPUTOTOBJICHHIO
pacTBOpOB C ONMpPEAeNEHHON MacCOBOH o€l pacTBOPEHHOrO BeILECTBa,
MIaHHPOBAaTE U TIPOBONWTH  XHMHYECKHE  JKCIIEPUMEHTHI IO
PacIo3HaBaHUIO PAaCTBOPOB INENOYEH U KHCIIOT C IIOMOLIBIO HHIHKATOPOB
(taxmyc, GeHondTanenH, METUIIOPaHXK | pyTHe).

K xoHIy 00y4eHus B 9 ki1acce mpeaMeTHbIE pe3yIbTaTH Ha 6330BOM YpOBHe
JIOJKHB] OTPaXaTh CHOPMHPOBAHHOCTD Y OBYYAFOIIHXCS YMEHHMIA:

PacCKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX IOHATHH: XHMHYECKUIU
SJIEMEHT, aTOM, MONEKYyJla, HOH, KAaTHOH, aHHOH, MPOCTOE BEILIeCTBO,
CJIOKHOC BEIIECTBO, BAJC€HTHOCTh, 3JIEKTPOOTPHUIATENLHOCTh, CTEIEHb
OKHCIICHUsI, XHMUYECKasl PEaKIHs, XUMUYECKas CBA3b, TEILUIOBOH 3(deKT
peaklHd,  MOIb,  MOIAPHBIA  00BEM, pacTBOp,  3IEKTPOJIHTEL,
HEJIEKTPOJIUTEI, 3JIEKTPONUTHYECKAs JHUCCOLMAIMSA, PEaKIHUH HOHHOTO
OOMeHa, Karalu3atop, XHMHYeCKOe paBHOBECHE, OOpaTHMEIE U




oOMeHa, ypaBHEHHs peakLHH, MOATBePXAAIOIIMX CYIIECTBOBAHHE
FEHETHYECKOH CBSI3M MEXIy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
PacKpBIBaTh CYIIHOCTh OKHCIHMTEIBHO-BOCCTAHOBHUTENBHBIX pPEaKIHi
TIOCPEACTBOM COCTaBJIEHHMS JJIEKTPOHHOI0 OallaHca 3THX peakI[uii;
IIPOTHO3HPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HX CTPOEHHS,
BO3MOXXHOCTH IPOTEKaHHsA XHMHYECKHX IIPEBPAIlleHHH B pa3IM4HBIX
YCIIOBHSX;

BBIYUCIIATE OTHOCHTENIBHYIO MOJIEKYIAPHYIO H MOJSPHYIO MAacchl
BCIIECTB, MAaCCOBYIO JOJKO XHMHYECKOro O3JeMeHTa M0 (opMylie
COENIMHEHHS, MacCOBYIO [IONIIO BEILECTBA B PACTBOPE, MPOBOIUTEL PACUYETHI
10 YpaBHEHHIO XMMHUYECKOH peaKiuy;

cobmonarth  NpaBula  TONb30BAaHHS  XHMHYECKOH  mocyzoif  u
abopaTopHBIM  00OPYNOBaHHEM, a TaKXe MpaBHIa OOpAIEeHHS C
BCIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHAMH II0 BBITOJHEHHIO
nabOpaTOPHEIX XMMHYECKHX OIBITOB [0 MOJYYCHHIO M cobupaHui0
ra3000pasHbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO ra3a);

IIPOBOJMTE  pPEaKIWH, IOATBEP)KIAIOUIHE  KAYECTBEHHBIH  COCTaB
PasIMYHBIX BEIIECTB: PACIIO3HABATH OIBITHEIM IyTEM XJIOPHI-, GpPOMHI-,
HOMUA-, KapOoHaT-, ¢ocdar-, cuamkar-, CcynshaT-, THIPOKCHI-HOHBI,
KaTHOHBl aMMOHHS M HOHBI H3yY€HHBIX METAJUIOB, IIPUCYTCTBYIOLIHE B
BOJIHBIX paCTBOPax HEOPraHMYECKUX BEIIECTB;

[IPUMEHATE OCHOBHBIE ONEPALMH MBICIMTENBHON IEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O00OOIIeHHe, CHCTEMaTH3allUIO, BBISIBJICHHE
IIPUYHHHO-CIC/ICTBEHHEIX CBA3€H — IS HM3yYeHHS CBOHCTB BEIIECTB U
XMMUYECKUX peakIMi, €CTeCTBEHHO-HAy4YHbIE METOABI IIO3HAHHS —
HaOIIONeHHE, H3MEPEHHE, MOJENHPOBAHUE, SKCIEPHMEHT (DealbHBI |
MBICJICHHEIH ).
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