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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o BHEYPOUHOM JEATEILHOCTH HAa YPOBHE OCHOBHOI'O OOIIETO
oOpa30oBaHUs COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHuUS,
npencraBieHHbix B ®I'OC OO0, a Takke Ha OCHOBE deaepanbHOi paboueit
IporpaMmMbl BOCHUTaHUST M C YYETOM KOHLEMIMM TPENoJaBaHusl y4eOHOTO
npeaMera « XuMus» B 00pa3oBaTeIbHBIX opranu3aiusax Poccuiickoit deaeparuu.

[Iporpamma kypca ma€T MpeAcCTaBICHHE O LENsAX, OOIleld cTpaTreruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE IPEeIMETHOE coJiep>KaHHue,
peaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE I10
pa3zzaenam U TeMam ImporpaMmbl Kypca « OCHOBHBIE KJIACChl BEIIECTBY», OMPEAEISIET
KOJINYECTBEHHBIE u KaueCTBEHHbIC XapaKTePUCTUKHU COJICpKaHMUS,
PEKOMEHAYEMYI0  TOCJEAOBAaTEIbHOCTh  M3Y4YEHUS  XUMHM C  y4ETOM
MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKU Y4€OHOro IpoIriecca,
BO3PACTHBIX OCOOEHHOCTEH OOY4YaroIIMXCs, OMpPEesieT BO3MOXXHOCTH MpeaMera
JUISL  pealu3aluud  TpeOOBaHWM K  pe3ylbTaraM  OCBOCHHS ~ OCHOBHOM
oOpa3zoBaTeIbLHON MPOrpaMMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, a
TaKke TpeOOBaHUU K pe3yJibTaraM OOy4YeHMS XMMHUU Ha YPOBHE LieJield U3y4eHUs
npeAMeTa U OCHOBHBIX  BHJOB  YYCOHO-IO3HABATEIBHOU  JCSTEIHHOCTU
00y4Yaromnierocs Mo OCBOEHUIO YYEOHOT0 COACpIKaHUS.

3HaHME OCHOBHBIX KJIACCOB BEIIECTB CIYKUT OCHOBOHW i (pOpMUpOBaHUS
MUPOBO33pEHUS 00YyUYarOIIErocs, ero MpeCTaBiICHU 0 MaTepUAILHOM €IMHCTBE
MHUpa, 00 BOJIOIMH BEIIECTB B IPUPO/IC, O MYTAX PELICHUS TJI00aTbHBIX IPOOIeM
YCTOWUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBOM U
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIIEM 31PABOOXPAHECHHUSI.

N3ydenne nanHoro Kypca:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOM  JESITENbHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTMYECKOE
o0Opa3oBaHHe 00Y4AIOIIHUXCS.



JlaHHbplE  HampaBi€HHUs] B HM3YYEHHM OCHOBHBIX KJIACCOB  BELIECTB
o0ecreunBarTCs CenU(PUKON CoJEepKaHusl YIeOHOTO Kypca, KOTOPBINA SIBIISETCS
MEJarorMuecky aJalTUPOBAHHBIM OTPaKCHHEM 0a30BOM HAyKW XHUMHM Ha
OIIPEIICIIEHHOM JTare €€ pa3BUTHS.

Kypc «OcHOBHBIE KJIaCChI BEIIECTB B XUMUMW» Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHHWS  OPHUEHTUPOBAH HA  OCBOCHHE  OOYYAIOIIMMHCS  CHUCTEMBI
MEPBOHAYAJIbHBIX MMOHITUNA XMUMHUHU, OCHOB HEOPTAHUYECKON XUMHUH.

CtpykTypa colepKaHusl MporpaMMbl Kypca cGOpMHpOBaHA Ha OCHOBE
CUCTEMHOTr0 moaxoja K €€ mzydeHuro. ColiepaHU€ CKIIAIbIBA€TCSI U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIHUITY
MOCJIETIOBATENRHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHX MPEACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSL K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue nporpaMMbl Kypca cmocoocTByeT (hOpMHUPOBAHUIO TTPEICTABICHHUS
0 XMMHWYECKOM COCTABJIAIOLIEH HAy4YHOM KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOU
MPUPOBI, IEHHOCTHOTO OTHOIICHUSI K HAYYHOMY 3HAHUIO U METOJaM MO3HAHUS B
Hayke. M3ydyeHrne maHHOro Kypca MPOUCXOJUT C MPUBJICUCHUEM 3HAHUW U3 PaHEE
M3YYEHHBIX yU4eOHBIX MpeAMeToB: «OKpyx)aromuii Mupy, «buosorus. 5—7 kimacce»
n «Pusuka. 7 Kiaccey.

[Ipy wu3yyeHuum Kypca MPOUCXOAUT (POPMHUPOBAHME 3HAHUH OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO Kypca COCTOUT B (DOPMHUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUUN
— BaXHEWIMMX (HAKTOB, IOHSATHM, 3aKOHOB W TEOPETHYECCKHUX ITOJIOKCHHM,
JIOCTYMHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIICHUH K HAyYHBIM METOJaM T[IO3HAHUS TIPU M3YYCHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TIPUMEHEHWH B Y4YEOHO-TO3HABATEIIbHOW ¥ y4eOHO-UCCIIEN0BATEIHCKON



JESITEIbHOCTH, OCBOCHHM TpPaBUJ O€30MacHOro OOpalleHus C BEIIeCTBAMH B
MMOBCEHEBHOM KU3HU.

[Tpu u3yueHun JAHHOTO Kypca Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs
Ba)KHOE 3HAYEHUE MPUOOpPEN TaKKe 1eJ1, KakK:

— (¢GOopMHUpOBaHHE WHTEIUICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
oOy4JaronmMxcsi K CamMOCTOSATEIbHOM MO3HABATENILHON JEATEIbHOCTH, HAyYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCcIoBHM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YyHarOIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATENHHOCTH, MO3HAHHUS M CaMOIIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— ¢opmupoBanue oOmEeld (YHKIUOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
IPAaMOTHOCTH, B TOM UYHCI€ YMCHHH OOBSCHITH W OIICHWUBATH SIBIICHUSA
OKPY’KaIOIIer0o MHUpa, MCHOJB3YS 3HAHUS U OIBIT, MOJyUYEHHBIC MPH H3yYCHUH
JTAHHOTO Kypca, IPUMEHSTh UX MPHU PEIICHUH MPoOJieM B OBCEAHEBHOM KU3HU U
TPYJOBOM E€ATEILHOCTH;

— ¢opmupoBaHHEe y OOydYalOIMXCAd T'YMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKU
LEJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHsI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGUis U HAMpaBIEHHOCTH NajbHEHIIEro
oOyJeHus.

OOmiee YMCIIO YacoB, OTBENEHHBIX I M3YyYCHHUS Kypca Ha YpOBHE
OCHOBHOT'0O 0011Iero oopaszoBanusi, cocraBisier 102 vaca: B 8 kimacce — 34 gaca (1
yac B HeJeN0), B 9 kimacce — 68 yacoB (2 yaca B HEJICITIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

Ponbe xumuu B )ku3HU yenoBeka. XuMmus B cucteMe Hayk. [loHsTue o MeTomax
MO3HAHUS B XUMHUH.

ATOMBI U MOJIEKYJIBL.

Xumuueckass ¢opmyna. MaccoBas J0Ji1  XMMHYECKOTO DJIEMEHTa B
COECIMHEHUMU.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMoCBsI3p KOJIMY€ECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XUMHUUYECKUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUe ypaBHeHUs. Kiaccudukanus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, pa3JI0KEeHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3nyecKkux CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOJIOJACHUE
dbuznyeckux (TUiaBjIeHUWE BOCKA, TasHHUE JIbJa, PACTUpPAHUE caxapa B CTYNKE) U
XUMUYECKUX  (TOpeHHe  CBEYH, [MPOKAIMBAaHUE  MEIHOM  IPOBOJIOKH,
B3aMMOJICHCTBHUE MEJIa C KUCJIOTOW) SBJICHUM, HAOIIOCHUE U ONUCAHNUE MMPU3HAKOB
MPOTEKaHUSI XUMUYECKHUX PeaKIUil (pa3ioKeHue caxapa, B3auMOJICHCTBUE CEpPHOM
KHUCJIOTHI ¢ XJIOpUa0M Oapusi, pasznoxkeHue rugapokcuaa meau (1) mpu narpeBanuu,
B3aUMOJICHCTBUE >Keyie3a ¢ pactBopoM conu meau (), uzydenuwe crnocoOoB
paszielieHus CMeceil: ¢ TOMOIIBI0 MarHuTa, (QUIBTpOBaHUE, BBIMAPUBAHUE,
JUCTWIUIALIMS, XpoMmatorpadusi, TPOBEICHUE OYUCTKA T[MOBAPEHHOW  COJIH,
HaOJII0JICHUE U OINKCAHUE PEe3YyJbTAaTOB MPOBEIACHUS OMbBITA, WLIIOCTPUPYIOIIETO
3aKOH COXPAaHEHMS MacChl, CO3JaHIe MOJIETEH MOJIEKYJ (IIaPOCTEPHKHEBBIX).

BaxxHeilline npeacTaBuTe M HEOPraHUYECKHUX BelIeCTB

Oxcunpl. O30H — aJUIOTPOITHAS MOAU(BUKAIIUS KUCIOPOaa.

TernoBor »hdEeKT XUMHUUECKOW pPEaKlu, TEPMOXUMHUYECKHUE ypaBHEHUS,
9K30- U SHJIOTEPMHUYECKUE PEAKIINH.

Paszpyuienne 030HOBOTO CI1041.

Kucnots! u conm.

MounsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPAaBHEHUSIM.

PacTBopbel. MaccoBas 1071 BemiecTBa B pPacTBOpE. XMMHYECKUE CBOMCTBA
BOJibl. OcHOBaHMs1. POk pacTBOPOB B MPUPOJIE U B AKU3HU YEIIOBEKA.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Kimaccuduxanus
OKCHUJIOB:  cosieoOpa3yromiyie  (OCHOBHBIC, KHCJIOTHBIE, aM(oOTepHbIE) U



HeconeoOpazyomue. Homenknatypa okcunoB. Dusnueckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonmyueHnne OKCuaoB.

OcnoBanusa. Kraccudpukanus ocHOBaHMIA: IIETOYM M HEPACTBOPUMBIE
ocHoBaHua. HoMeHknatypa ocHoBaHuid. DPU3NYECKHE W XUMHYECKHE CBOKCTBA
ocHoBaHuy. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucinor. @usndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKUE U XMMHYECKHUE CBOWCTBA COJIEH.
[Tomyuenue conen.

['eHeTnueckas CBA3b MEXIY KJIACCAMU HEOPTaHUYECKUX COECTMHEHU.

Xumuueckuii IKCnepumenm:

KauecTBeHHOE  ompeneneHue  COAEpKaHUsA  KHCIOpoJa B BO3AYXE,
B3auMojielicTBie Bojaoposa ¢ okcuaom meau (l1) (BO3MOXXHO HCIONB30BaHUE
BHUJICOMATEPUAIIOB), B3AaUMOJCHCTBUE BOJIbI ¢ METallIaMU (HATpUEM M KaJIbIUEM)
(BO3MOXXHO  HKCIIOJIb30BaHWE  BHJIEOMATEpPUAIOB), HCCIENOBaHUE  OOpa3IOB
HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAOIIOACHUE NU3MEHEHUSI OKPACKU
WHJIMKAaTOPOB B paCTBOPAX KUCJIOT U LIEIOYEH, U3YyUEHUE B3AUMOICHCTBUS OKCHJIA
meau (II) ¢ pacTBopoM cepHOIl KHCIOTBHI, KHUCIOT C METalUlaMH, peakuuin
HEWTpanu3aluu, MOJy4YeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTaJljIa IPYTUM U3 PACTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiiine KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN».

Ilepnoanyecknit 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHUX
iemeHTOoB JI. U. MenpgeneeBa. CtpoeHune aroMoB. XUMHYECKAsl CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

DNIeMEHThI, KOTOPbIE 00pa3yloT aM(pOTEPHBIE OKCUIBI U TUAPOKCHUIBI.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronbl. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnognueckonn cucremsl [[. 1. MenneneeBa. XapaKTEpUCTUKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoi cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyInaM U Nepruoaam.

Xumuyeckass cBA3b. KoBajeHTHass (TOJIsipHAsT W HEMOJISIpHAs)) CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMHUYECKUX AJIEMEHTOB. lOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIUTEbHO-BOCCTAHOBUTENbHBIE  PEAKIUU.
[Tporecchbl OKMCIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pas3loB BEHIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
THIPOKCHJA IMHKA C pPacTBOpaMU KHCIOT M IIEJIOYei, MPOBEIAEHUE OIbITOB,



WUTIOCTPUPYIOMIMX  MPUMEPbl  OKHCIUTENIbHO-BOCCTAHOBUTENBHBIX  peaKlIui
(ropeHue, peakluy pas3ioKeHHs], COeTUHEHUS).

Meosicnpeomemnvle ceasu

Peanuzanust MeXIIpeIMETHBIX CBSI3€H MpU U3yYSHUH JAaHHOTO Kypca 8 Kiacce
OCYILECTBIISIETCSI 4epe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHBIH (DAKT, TMIIOTE3a, TEOpUS,
3aKOH, AaHaJlM3, CHHTE3, KJIacCUpUKAIMI, MEPUOJUYHOCTb, HAOIIOIEHHE,
AKCIIEPUMEHT, MOACTUPOBAHHE, H3MEPEHHE, MOJIEIIb, SIBIICHUE.

®duszmka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIIbI, PaJAMOAKTUBHOCTh, MOJIEKYJa, JCKTPUUECKUN 3apsii, BEIIEeCTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUYEeCKHe BEIUYMHBI, €IMHULIBI
U3MEpEHUS], KOCMOC, IIJIaHEeThI, 3BE3/1bl, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
MOJIE3HbIE UCKOIIAeMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKLMs

Ctpoenue BemiecTBa: BHIBI XMMHYECKOM CBS3U. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOU PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XHUMHYCCKHE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUIN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEIECTB.

Kiaccudukaiys XMMUYECKUX PEaKIuii 110 Pa3IMYHbIM MMpU3HaKaM (110 YUCITy
U COCTAaBy YYacTBYIOIIUX B PEAKIHUH BEIISCTB, IO TEIIOBOMY 3ddeKTy, o
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTHUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMHUUYSCKUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX M T'€TePOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMU M TOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMH,  JJICKTPOHHBIM  OajlaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOM pEaKIIUU. CocraBiienue YpPaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U CJIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

[IpoBeneHne OMBITOB, WUIIOCTPUPYIOMIMX MPU3HAKKA MNPOTEKAHUSA PEAKIIUMA
HOHHOTO oOMeHa (oOpa3oBaHME OCaJKa, BBIIEICHUE Ta3a, 00pa3oBaHWE BOJbBI),
ONBITOB, WUTIOCTPUPYIOIIMX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii (TOpeHHe, peaKlMud pas3IoKEHUs, COEAUHEHUs), pacro3HaBaHUE
HEOPTaHUYECKUX BEIIECTB C IOMOIIBI0O KAYECTBEHHBIX PEAKIHUM Ha HOHBI,
pelIeHre SKCIEPUMEHTAIIBHBIX 33]1a4.

HeMmeTasibl 4 MX coeIMHEHU S

XUMHUYECKHE CBOWMCTBA Ha MpHUMEpe XJiopa (B3aUMOJECUCTBHE C METaJUIaMU,
HEMETaJUlaMH, IenoyaMu). XiopoBoaopoa. ConsiHas KHCIIOTa, XUMHYECKHE
CBOMCTBA, MOJy4YCHHE.

Xumuyeckue cBoiicTBa cepbl. CepoBOJOPOJ, CTpoeHue, (U3NYECKue Hu
XUMUYecKue cBorcTBa. OKCHIBI CEpPhl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kuciora, (QuU3NUECKHEe W XHMHYECKHE CBOMCTBa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenuduyeckue). XHUMUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBIIIIEHHOTO coco0a Mmoy4eHus: cepHoil kucioTsl. Conun
CEPHOU KUCIIOThI, KAYECTBEHHASI PEaKIIUsl Ha CyJb(aT-HOH.

AMMuak, ero ¢u3MUEeCKHe M XUMHUYECKHE CBOMCTBA, TIOJy4YCHHE U
npumeHenue. Conu amMMOHMS, HX (PU3NYECKHEe ¢ XUMHYECKHE CBOMCTBA,
npuMeHeHue. KaduecTBeHHass peakuus Ha MOHBI aMMOHUA. A30THas KHCIIOTa, €€
nojyuyeHue, PuU3N4ecKue M XUMHUYECKHE CBOMCTBa (0OIIME Kak MpeICcTaBUTENS
Kiacca kucnor u crnemudpuueckue). dochop, xumuueckue cBoicTBa. OKcHI
dbochopa (V) u dochopHas kuciaora, (U3MIECKHE MW XUMHUUYECKHE CBOMCTBA,
MOJTyUYEHHE.

VYrnepoa, xumuueckue cBoilcTBa. OKcuabl yriepoja, ux (U3UYECKUE U
XUMHUYECKHUE CBOWCTBA. YTOJbHas Kucjiora u €€ coi, ux (¢(U3NYECKUE U
XMMHUUYECKUE CBOWMCTBA, MOJy4YeHHE W TNpuMeHeHue. KauecTBeHHas peakiusi Ha
KapOOHAT-UOHBI.

[lepBoHavabHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, TaHOJI, TJIMLEPUH, YKCYCHasl KUCIIOTA).



[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yrojab, NPUPOAHBIA Ta3, HedTb),
OPOAYKTHI UX TepepaboTku (OeH3WH), UX pOJib B OBITY U MPOMBIILICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: XKHUpax, OeIKax, yrieBojgax — U ux
ponu B KM3HHM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COCAUHEHHUI.

Kpemuuii, ero ¢Qusmueckune u XUMHYECKHE CBOWCTBA, TMOJY4YCHHE U
npuMenenue. CoenuHeHuss KpeMHHsi B mpupoje. OOmue mnpeacTaBieHUs 00
okcuzge kpemuus (IV) u kpemHueBoil kucnote. CHIMKATBl, UX UCIOJIb30BAaHUE B
ObITYy, B MPOMBIIUICHHOCTU. BakHelllline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,
CTEKJIO, IEMEHT, OETOH, KeJ1e300€TOH.

Xumuueckuii IKCnepumeHm:

IIPOBEICHHE KA4YeCTBEHHBIX pEaKIUil Ha XJIOPUA-UOHBI M HAOIIOJEHUE
MPU3HAKOB HMX MPOTEKAHUS, OMBITHI, OTpakarouue (U3MUECKUE U XUMHYECKUE
CBOMCTBA TaJOT€HOB M HMX COECOUHEHUM  (BO3MOXXHO  HCIOJb30BaHUE
BHUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOpaslaMu XJOpUJOB (TrajJOoreHHUIOB),
O3HAaKOMJIEHUE C 00pa3liaMH Cepbl U €€ COEUHEHUSIMU (BO3MOXHO MCIOJIb30BAHHE
BHUJICOMATEpUAIIOB), HAOJIIOJICHUE Tpoliecca OOyIJIMBaHUS caxapa IoJ JeHCTBUEM
KOHLIEHTPUPOBAHHONW  CEPHOM  KHCJIOTHI, M3YYEHHUE XHMHYECKUX CBOMICTB
pa30aBiIeHHON CEPHOI KUCIIOTHI, IPOBE/ICHNE KAUECTBEHHON peakuu Ha Cyib(aT-
WOH W HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUYECKUMU
cBoiicTBaMu a3otra, (ochopa M HX COEAUHEHHH (BO3MOKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), HM3yYEHUE CBOWCTB aMMHaKa, IPOBEACHUE KaYECTBEHHBIX
peakiuii Ha MOH aMMOHHS U GochaT-uOH U U3YUYCHHE MTPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICUCTBUE KOHIIEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MEAbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUIEOMATEPUATIOB), TMPOBEACHUE KAYECTBEHHBIX peEakUuid Ha
KapOOHAT M CWJIMKAT-UOHBl M HM3YYEHHE NPU3HAKOB HMX MPOTEKAHUS, pPELICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4 10 TeMe «BakHeillre HeMeTalluIbl U UX COSIUHEHUSD.

MeTaJuibl 1 MIX COeIMHEHU S

dusnyeckue W XUMHYECKHE CcBoWcTBa MeTauioB. OOmme CrocoObl
nosyueHus: metayioB. [loHATHE O KOpPpPO3UM METAIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CraBel (CTanb, YyryH, JIOPATIOMUHUMN, OpOH3a) U UX
MPUMEHEHUE B OBITY ¥ MPOMBIIIJIEHHOCTH.

du3nueckue U XUMHUYECKHME CBOWCTBA (HAa NIpUMEpPE HATPUS U Kaus).
OKCHUIBI U TUJPOKCUIBI HATPUS U KaJIHSL.

[IlenoyHO3eMENBHBIE METAUIBI MarHud W Kalbluk: Ou3nyueckue u
XAMHUYECKUE CBOWCTBA MArHUsl W KaJblUsA. BaxxHeWIMe COCAUHEHUS KaJbLU
(oxcua, TUAPOKCHUI, COJIH).

AmmoMUHUIA: TIoJIokeHUe B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOE€HHUE aToMa, HaxXxOXIeHUE B Inpupone. dusznueckue u



XUMHYECKHUE CBOICTBa amtoMuHUsA. AMpOTEpHbIE CBOMCTBA OKCHIA U THIPOKCHIIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa, CTpoeHHE aroma, HaxokiaeHue B mpupoge. duzmyeckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKCcu b, THAPOKCHIBI U comu xxenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJydCHUE.

Xumuueckuii IKCnepumeHm:

[Ipu3Haku MpOTEKaHUs] KaYECTBEHHBIX PEAKIMl Ha MOHBI: MarHus, KajabIlus,
amoMuHus, nuHKa, xenesa (1) u xenesza (1), meau (1), HabmoneHNe U onKcaHue
MPOLIECCOB OKpAIIMBAHUS IJIAMEHW MOHAMM HATPHSs, KU U KalbIUs (BO3MOXKHO
UCIIONb30BAaHUE  BUJCOMATEPHANIOB), HCCIEAOBaHHE aM(OTEPHBIX CBOMCTB
TUAPOKCHJIA AJIOMHHMS M THAPOKCHIA LUHKA, PEUIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme MeTayibl U KX COSTUHEHUSD.

Mescnpeomemnbnie ceasu

Peanmusanpss MeXNpeaMETHBIX CBSI3€M IPU W3YyYEHHM JAaHHOTO Kypca B 9
KJIACCE OCYULIECTBIISIETCS YE€pPEe3 MCIIOIb30BAHUE KaK OOIIHMX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KJIaCCU(UKALMS, [EPUOJAUYHOCTh, HAOIIOIECHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBICHUE, MapHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

duznka: marepusi, aTroM, OdJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHUI,
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JICKTPUYECKUN 3apsi, MNPOBOJAHUKH,
MOJYNPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJUITMUECKAs
peméTka, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHMs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE€3/1b1, CoHIIE.

buonorusi: ¢orocunHres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yI00pEeHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHbIE MOPOJBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JImyHOCTHBIE  pe3ynpTaTbl  OCBOCHMS  MPOTPaMMbl  JAHHOIO  Kypca
JOCTUIalOTCsl B XO0JA€ OOydYeHHs B €IMHCTBE Y4Ye€OHOM M BOCHUTATEIbHOU
JNEATEIBHOCTH B COOTBETCTBMM  C  TPAJAULMOHHBIMA  POCCUHUCKUMHU
COLMOKYJIbTYPHBIMU W JTYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSAMHU, IPUHATBIMU B
o0miecTBe MpaBWIaMM M HOPMAMM MOBEICHHMS M CIIOCOOCTBYIOT IIpoLeccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pe3yJIbTaTbl  OTPAXAlOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTUBHBIX LICHHOCTHBIX OPHEHTALUM W
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TTOHUMAHHS 3HAYECHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
IIEPENOBBIX JOCTHIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMSA:

IIPEACTABICHUS O COLMAIBHBIX HOpPMax M MpPaBUIaX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATENbHOCTH NpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBO€ TOBEJAEHWE M IIOCTYIIKM CBOHMX TOBAapHILIEW C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEICTABICHUSA O BEIIECTBE U XMUMHUYECKOU pPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKU U COCTABIIAIOLIME
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIC MOTHBBI, HAIIPABJICHHBIE HA IOJIYYEHUE HOBBIX 3HAHUU II0
JaHHOMY KypCy, HE0OXoauMble g OOBSICHEHHs] HaOJI0JaeMbIX IPOLIECCOB U
SBJICHUM, MO3HABATEIbHON, HHPOPMALIMOHHON M YUTATEIbCKON KYJIbTYpHI, B TOM
YHCJIE HABBIKOB CAMOCTOSITEIbBHOM PabOThI C TEKCTAMH, CIPAaBOYHOM JIUTEpaTypOH,
JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMH MH(POPMAIIMOHHBIX TEXHOJIOTUI;



WHTEpPEC K OOYYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CcamMO00pa30BaHUIO, MPOEKTHOW W  HCCIIEIOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TOCJICICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJIMMOCTA COOJIOJIEHUsT TpaBUi OE30MAaCHOCTH TMpU OOpalleHHH C
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHYECKOMY U3y4eHHUI0 TIpodeccrii U Tpyaa pa3audHoro poja,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOM IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs MPEAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIA BHIOOD
WHJMBUAYAJTLHOU TPAECKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccuoHaabHON eITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JI0rNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKHU 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUS, MIOHUMAaHUE IIEHHOCTH 3I0POBOTO U
O6e3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
mpaBui1 0€30MaCHOTO MOBEJEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4yaeMble MpPU HM3YYEHUU JIAaHHOTO
Kypca, JJIsl PELICHUs 3a7a4, CBA3aHHBIX C OKPYXAKOLIEW NPUPOAHON CPENIO, I
MOBBIIICHUS YPOBHS OKOJOTHYECKON KYJIbTYpPhl, OCO3HAHUSA TJ00aJIHLHOTO
XapakTepa dKOJOTMYECKUX MPoOJieM U MyTel UX PelIeHUs: MOCPEACTBOM METOJI0B
XUMHUH, DKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS HUMHU B
MMO3HABATEIbHOW, KOMMYHUKATUBHON U COIMAIIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUS OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX YYEOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC yYeOHbIE IEUCTBUS (IT0O3HABATEIIbHBIE,
KOMMYHUKATHUBHBIE, PETyJISATHUBHBIE), KOTOpblE OOecneunBaroT (OpMUPOBAHUE



TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
NEeSATETLHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI MCMOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX MMOHATHHA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
MOHATHS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKAIMK XUMUYECKUX BEIIECTB U XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICJACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTUBHBIC, ACIYKTUBHBIC, 110 aHAJIOTHN),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSITh B TIPOIIECCe TMO3HAHUS TOHATUA (TPEIMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBEIBAThH MIMPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUAS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opmylia U YypaBHEHUE
XUMHUUYECKON peaklny — MpU PEIICHUN y4eOHO-TI03HABATENIbHbBIX 33J]1ad, ¢ YYETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCaX U SIBICHUIX.

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

NpUOOPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U TPOBEACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpOJIeTITaHHOM padoTe.

Pabora ¢ undpopmaumeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOJIyIaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIEHHWBATh IPOTHBOPCUYUBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

yMEHUE TPUMEHSTh Pa3IUYHbIE METOJbl U 3aMpOChl MPU TOWCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJTHEHUS
y4eOHBIX U MO3HABATENIBHBIX 33/1a4 OMPEACIEHHOTO THUIA, MPUOOPETEHHUE OMbITa B



o0nacTd MCHOJB30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJIEHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaull HECIO0XHBIMU CXEMaMH, JAuarpaMMaMu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSHHE OKPY’KAIOIIEH MNpUpPOTHON
Cpellbl.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

YMEHHUS 3aJlaBaTh BOIpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCUHU) TIO
CylIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJBHO BBIITOJIHEHMSI PEJIOKEHHOM 3a1a4H;

YMEHUS  NPEICTABIATH  IOJYYEHHBIE  pPE3yJbTaTbl  ITO3HABATEJIBHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJlaTh MpPEe3EHTALUIO
pPE3yNbTATOB BBINOJHEHUS XHUMHUYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHMsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3ZHHUKAIOIIMX NpOOJIEM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuuid (00cyXaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIIPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSTENIbHO ONPEENsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesTeTbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusT yUeOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CAMOCTOSTEIIBHO COCTAaBJATh WIH KOPPEKTHUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUA TPH BBINOJHEHUM 33JaHAA C YYETOM
MOJIYYEHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
VICITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUM 33IaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJlep)KaHMs, YCTAHOBJIEHHOIO JaHHOM palodeil mporpaMMoM, BBLACISIOT:
OCBOEHHBbIE OOYYaIOUIMMUCS HayuyHble 3HAHUSA, YMEHHUS M CHOCOOBI JEHCTBUM,
cnenu@uueckue s MpeaIMeTHOW obmactu «XUMHS», BHUIbI ACSITEIBHOCTU IO
MOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTalud, NpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUSIX.



K kxoniy oOyuenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

KOJIMYECTBO BEIIECTBA, MOJb, MOJSApPHAs Macca, MaccoBas JOJs
XUMHYECKOTO DJIEMEHTa B COEIMHEHHHU, MOJISIPHBIM 00BEM, OKCHI,
KHCJIOTa, OCHOBAaHUE, COJb, BJIEKTPOOTPULATEIBHOCTh,  CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKius, KiIacCUPUKALMUS pEeakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, pEeaKiuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BOU A((EKT peakiu,
XUMUYECKasl CBS3b, NOJISIPHAS W HEMOJIAPHAsl KOBAJICHTHAs CBS3b, HMOHHAs
CBS3b, HWOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBa
(IpolieHTHAs! KOHIICHTPAIlUs) B PACTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU OHATHUSA MPU ONMCAHUU BEILIECTB U UX MPEBPALICHUH;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJII COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

OMPENIENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENICHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIAcCy COEOUHEHHU MO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUMN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KAYECTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJISPHYIO UM MOJISIPHYIO MaccChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHUYECKOTO 3JIeMEHTa 1o ¢opmyie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIBHON JAEATEIbHOCTU — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IeHre, CUCTeMaTH3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO-CJIECACTBEHHBIX CBSI3€M — MJI1 U3Y4YEHUSI CBOWCTB
BEIIECTB M XHUMHUYECKHX PpEaKLHil, €CTeCTBEHHO-HAY4YHbIE METObI
MO3HAHUA — HAOJIOJCHWE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);



CIeOBaTh  NpaBWJIaM  TOJIB30BAHUSA  XHUMHYECKOM  TOCYI0M U
7abopaTopHBIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUjaM OOpaImIeHus C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB TIO0 TOJYyYEHHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BEMIECTB (BOJAOPOJAa ¥ KHCIOpPOJAa), TNPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEJI0UEH W KUCIOT ¢ TIOMOIIBIO HHANKATOPOB
(;makMyc, dheHondTaenH, METUIOPAHXK U IPYTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

pacKphIBaTh CMBICI OCHOBHBIX XWMHUYECKHX MOHSATHUH: XHUMHYECKUU
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHUOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BAJEHTHOCTb, DJJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJIEHHS, XUMUYECKasl peakiusi, XUMUYeCcKas CBsA3b, TEIUIOBOU 3PQeKT
peakuuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  AJIEKTPOJUTHI,
HEDJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] IUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTajau3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTUMblE U
HEOOpaTUMbIE PEAKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE pPEaKIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTepHOCTh, XUMHUYECKasi CBS3b (KOBAJEHTHAs, MOHHAs,
MeTaJJIMYecKas), KpUCTAJUIMUECKas pemérka, KOppo3usi METaJlJIOB,
CIUIaBBl, CKOPOCTh XUMUYECKON PEAKLNH;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MPUMEHSThH ITH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPALICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJI COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OINPEIENATh BaJIEHTHOCTh U CTEIIEHb OKUCIICHHUS] XHMHUYECKUX 3JIEMEHTOB B
COCNVHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
OnpeAenéHHOMY KJIAcCy CO€IMHEHUW 1o (opmyiaM, BHA XHUMHYECKOU
CBA3M (KOBAJEHTHAs, HMOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3aps]l MOHA MO0 XMMHUYECKOH (opmyre, XapakTep Cpelsl B
BOJHBIX PAaCTBOPAaX HEOPraHWYECKUX COECIWHEHMH, THUIl KPHUCTAITMYECKOM
PELIETKA KOHKPETHOI'O BEILECTBA;

KJIaCCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKHE peakuuy (10 YUCIy W COCTaBy YYAacTBYIOLIUMX B pPEAKLUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, O M3MEHEHUIO CTENICHEW OKHCIICHHUS
XHMHYECKUX IJIEMEHTOB);



XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CHEeNUPUISCKHE XUMHUYECKUE
CBOMCTBA TIPOCTHIX UM CJIOXKHBIX BEIIECTB, TMOITBEPXKAAas OIHUCAHUC
MpUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIii;

COCTABJISITh  YPaBHEHUS AJIEKTPOJUTHYECKON JHUCCOIMAIMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIMM NOHHOTO
oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —pEaKUUn
MOCPEJICTBOM COCTABIICHHSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;
MPOTHO3WPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIAPHYIO U  MOJIAPHYIO MAacChl
BCII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopMyIie
COCIMHCHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOIUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

cOoONIOJaTh  MpaBUja  MOJIB30BAHUS  XMMHUYECKOW  TMOCylOW U
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia OOpaimieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB IO TOJYYEHHUIO H COOMPAHHIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Trasa);

MPOBOJUTh  PEAKIMH, TOATBEPXKIAIOINIME  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMMYTEM XJIOPUI-, OPOMU/I-,
noaua-, kapobonar-, ¢ocdar-, cwimkar-, cyibdar-, TUIPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEMATU3aIMI0, BBISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3€i — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIH ).
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