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ITOSICHUTEJBHASI 3AITUCKA

IIporpamma mo xumun Ha YPOBHE OCHOBHOIO 00LIero 06pa3oBaHHs COCTABIEHA HA OCHORE
TpeGOBaHMHE K pesynbTaTraM OCBOGHHS OCHOBHOI 00pa30BaTeNbHON IPOrpaMMBI OCHOBHOTO
obmero o6pasoBaHus, mpencTarieHHEXx B GIOC 000, a Takke Ha OCHOBe benepanbHo
paboueil mporpaMMsI BocIHTAHHA U C Y4ETOM KOHIENUHMH NIPENofaBaHus YIeOHOTO peaMera
«XuMHs» B 00pa30BaTeIbHBIX opranu3anugx Poccuiickoii Oenepanyn.

llporpamMma mo Xxumum maér TIpEACTaBlICHUEe O LeNsiX, obwel crparterun oOyueHms,
BOCIINTAHUS M DAa3BUTHA OOYyYalOMMXCS CPENCTBAMH y4eGHOTO IpeaMeTa, YCTaHABIIMBAET
00s3aTeNbHOE IpeIMeTHOE COACPKaHNE, NPENYyCMAaTPUBAET paclpeselleHHe ero 1o KiaccaM |
CTPYKTYPHPOBAHHE 110 Pa3jieiaM H TeMaM IPOTPaMMBI 110 XHMHUH, OIIPEIEIIAET KOJIHYECTBEHHEIE
H KaUECTBEHHBIC XapaKTEPHCTHKH COJEPIKAHHS, PCKOMEHIYEMYIO I0CIIeI0BATEBHOCTE H3Y4YEeHHSI
XHMHH C Y4ETOM MEXIPEJAMETHBIX M BHYTPHIIPEIMETHEIX CBA3CH, JIOTHKH y4eOHOro mporecca,
BO3PACTHEIX 0COOCHHOCTEH 06y datommxcs, OnpeesseT BO3MOKHOCTH IpeaMeTa Ui peaaH3aliu
TpeGOBaHMI K Pe3y/IbTaTaM OCBOEHHS OCHOBHOI o0pasoBaTenbHON IporpaMMsl Ha YPOBHe
OCHOBHOr0 o0wero 06pa3oBaHus, a TaKxke TPeGOBaHHE K pe3ynbTataM o0y4YeHHS XMUMHH Ha
YPOBHE L€JCH M3YYEHHs NPEAMETa H OCHOBHEIX BHJIOB YYeOHO-IIO3HABATEILHOM JEATENIbHOCTH
00yJaromerocs o 0CBOEHMIO Y4eGHOro colepiKaHus.

3HaHHE XHMHH CIIYXHT OCHOBOM JUIS (opmupoBanus MEPOBO33peH s o0yuaromierocs, ero
NPE/ICTABICHUH O MaTePHAIILHOM EAMHCTBE MHPA, BAXKHYIO POJIb HIparoT GOpMHUPYEMBIE XUMHEH
TIPEACTaB/ICHHA O B3aMMOIIPEBPALIECHUSIX YHEPTHH M 06 SBOIIOIHHI BELIECTB B MIPHPOJIE, O MyTAX
PCIICHHS IIO0ANBHBIX MPOOIEM yCTOMYHMBOIO pa3BUTHS 4eJIOBEUCCTBA — CBIPBEBOIA,
SHEPreTHYECKOi, UIIEBOH U SKOIIOIHYECKOH 6e30IIacHOCTH, pobJieM 3paBOOXpaHEHHUS.

Hzyuenne xumuu;

CIIOCOOCTBYET peatn3aliii BO3MOXKHOCTEH 1Is CaMOpasBHTHs U (POPMHPOBAHUS KYJIETYpPEI
JIMYHOCTH, e€ 00Iel 1 GyHKIMOHAIBHON TPAMOTHOCTH;

BHOCHT BKJaJ B QOPMHPOBAHHE MBILUICHHS M TBOPYECKHX CIIOCOGHOCTE!H o0yyarommuxcs,
HaBBIKOB ~ HX  CAMOCTOATENBHOH  y4eOHOH  [EATENBHOCTH, 3KCHEPHMEHTAIBHBIX W
MCCICIOBATC/IBCKAX  YMEHHH, HEOOXONMMBIX KaK B IOBCEIHEBHOH JKM3HHM, TaK M B
MPO(ECCHOHANEHOM JIEATENFHOCTH;

3HAKOMHT CO CHCUU(UKOH HAYYHOrO MBINUIEHHS, 3aKIAjbIBAET OCHOBHI IIENOCTHOIO
B3LI/1A HA CAIMHCTBO IIPUPOJBI U 1€JIOBEKA, SBIAETCA OTBETCTBEHHBIM 3TalloM B (hOPMHPOBaHAH
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH 00YYaOIIUXCS;

cnoco0cTByeT (OPMUPOBAHMIO ILEHHOCTHOrO OTHOMICHHS K €CTECTBEHHO-HAYYHBIM
SHAaHWAM, K MPHPOAE, K YENOBEKY, BHOCHT CBOH BKJIaJl B 9KOJIOTHYECKOe O06Pa30BaHHE
ofbyJaromuxcs.

JlanHple HampaBineHus B 06YYEHHH XHMHH 00E€CIEeYHBAIOTCS crienMpUKOH conepiKaHus
y4eOHOro mpeiMeTa, KOTOPBIH ABIIETCS MEAAroTHIeCKH aJanTHPOBAHHBIM OTpaKeHHEM 0a30BO
HayKH XMMHH Ha OIIPe/ICJIEHHOM DTalle €€ pa3BUTHS.

Kypce xumum Ha ypoBHe ocHoBHOTO 06IIero oGpasoBanus OPHEHTHPOBAaH HA OCBOECHHE
00y4arOMMHCA CHCTEMBI [IEPBOHAYAITBHEIX HOHITHI XUMHH, OCHOB HEOPraHWYEeCKOH XHMHH H
HEKOTOPBIX OTACIBHBIX 3HAYMMBIX IIOHATHI OpraHHYeCcKOH XUMHUH.

CrpyKTypa colepaHus NpOrpaMMBI II0 XHMHAH chopMHpOBaHa Ha OCHOBE CHCTEMHOIO
noaxona K e€ uiyuyenuto. CojepikaHHe CKIANBIBACTCS M3 CHCTEMBI MOHATHH O XHMHYECKOM
SJICMCHTC W BELIECTBE M CHCTEMBI IOHATHH O XUMHYeCKOH peakuuu. O6e 5TH CHCTEMBI



CTPYKTYPHO OpraHM30BaHbl 110 IPHHLIMIY MOCTEIOBATENEHOIO Pa3BHTHS 3HAHHII HA OCHOBE
TEOPETHUIECKHX NIPEICTABIIEHHI Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJIAPHOTO y4€HHsI KAK OCHOBBI BCET'O €CTECTBO3HAHMS,

— Ilepuommyeckoro 3akona JI. Y. MenjeieeBa Kak OCHOBHOTO 3aKOHA XHUMHH;

— YUYCHHA O CTPOCHHH aTOMa U XUMHYECKOH CBS3H;

— IIPE/ICTAB/ICHHH 00 SMIEKTPOIUTHIECKOH TUCCOMAIIMH BEIIECTB B PACTBOPAX.

Teopetuyeckre 3HaHHMS pPacCMaTPUBAIOTCS HA OCHOBE SMIIUPUYECKH TIOJNyYEHHBIX H
OCMBICIICHHBIX (D)aKTOB, Pa3BHBAIOTCA MOCEN0BATEILHO OT OXHOTO YPOBHS K APYTrOMY, BBIITOJTHSAS
yHKIMH 0OBACHEHNS H IPOTHO3MPOBAHMS CBOMCTB, CTPOEHHS H BO3MOKHOCTEH IPaKTHYECKOTO
[IPUMEHCHHUS U IOJTY4YE€HHS H3yYyaeMEIX BEIIECTB.

OcBoeHne mporpaMMbI 10 XUMHH CHOCOGCTBYeET (GOopMHPOBAHHIO MpEACTABIEHUS O
XUMHYECKOH COCTaBJIAIOMIEH HAayYHOH KapTHHBI MHpPa B JIOTHKe €& CHCTEMHOM NPHPOABL,
[CHHOCTHOTO OTHOINEHHA K HAYTHOMY 3HAHHIO M METO/IaM IIO3HAHHSA B Hayke. M3ydueHue XUMUU
IpOMCXOMHUT C IPUBJICYCHHEM 3HAHHH U3 paHee H3YYEHHBIX YUEOHBIX MpeMeToB: «OKpysKaroIumii
MHp», «bHonorus. 5-7 knaccel» U «®@u3uka. 7 Knacey.

Ipu n3yyeHnn XUMHH IPOMCXOTUT OPMHPOBAHHE 3HAHKH OCHOB XMMHYECKOH HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMA, IPAKTHIECKOH JIeATEFHOCTH YEI0BEKa U KaK OJHOTO
H3 KOMIIOHEHTOB MHPOBO# KyJIbTYphl. 3amada y4eOHOTO MpEAMETa COCTOMT B (OPMHPOBAHHM
CHCTEMbl XHMHYECKHX 3HAHHH — BKHEHIIMX (DAKTOB, MOHATHI, 3aKOHOB H TEOPETHYECKHX
TIOJIOXKEHHH, NOCTYMHEIX OOOOIIEHMH MHPOBO33PEHYECKOTO XapaKkTepa, s3bIKA HAyKH, B
TIPHOOIICHAH K HAYIHBIM METO/IaM IIO3HAHHS IIPH H3yYECHHH BELIECTB M XMMHYECKHX PEaKIiii, B
(GopMHpOBaHMM ¥ Pa3BUTHH [O3HABATeNbHBIX YMEHHMl H HX NPHMEHEHHH B Y4eGHO-
TIIO3HABATENBHON U y4eOHO-HCCIe0BATEBCKOM AEATENBHOCTH, OCBOCHHH NIPABHI G€30MacHoro
00palleHHs C BEIIECTBAMH B MMOBCEHEBHOMN KH3HH,

Ilpy m3syveHMH XHMHHM Ha YypOBHE OCHOBHOTO 00mIiero o6pa3oBanHs BakKHOE 3HAYCHHE
IpHOOpPEIH TaKue LENH, KakK:

— (GOpMHpPOBaHHE HHTEIUIEKTYAIBHO Pa3BHTOM JIMYHOCTH, FOTOBOM K CaMo06pa3oBaHHIoO,
COTPYAHHUYECTBY, CaMOCTOATCILHOMY INPHHATHIO DPELICHHH, CIIOCOOHOM ananTupoBarbecs K
OBICTPO MEHSIOIUMCS YCIIOBHAM KH3HH;

— HaIpaBJICHHOCTb OOy4YEHHS Ha CHCTEMaTHdeckoe INpHOOIIeHHe O0ydYarmmMxes K
CaMOCTOATENBHOM  IIO3HABATENBHOM  JEATENBPHOCTH, HAy4YHBIM  METOAaM  IIO3HaHHI,
(opMHPYIOLIMM MOTHBAIMIO H Pa3BUTHE CIIOCOOHOCTEMN K XMMHH;

— obecniedeHHe YCIIOBHH, CIOCOOCTBYIOIMMX IPHOOPETECHHI0 OOYYAIOIMMHUCH OIBITA
pa3HO00pa3HOi AeATeNbHOCTH, MMO3HAHUS W CAMOIIO3HAHHS, KIIOYEBBIX HABHIKOB (KIIOYEBHIX
KOMIIETEHIMH ), UMEIOIINX YHHBEPCATLHOE 3HAUCHHE TS PA3IHYHBIX BUIOB JEATEILHOCTH;

— (popmupoBanue obnieit GyHKIHOHAIBHON H €CTECTBEHHO-HAYYHOM rPAMOTHOCTH, B TOM
YHCJIE YMEHHH OOBACHATE M OLIEHHBATH ABJICHHUA OKPYXKAIOIIEr0 MUPA, HCIIONB3YsI 3HAHHS H OIIBIT,
NOJIy4YEeHHBIE IIPM M3YYEHHH XHMHH, IIPUMEHATh HX IIPH PEIICHHH IPOOIEM B MOBCEIHEBHOM
JKH3HH M TPYJIOBOH IEATEILHOCTH;

— (hopMHpOBaHHE Y 00YyJAIOIIHXCS TYMAaHUCTHYECKHX OTHOIIEHHH, ITOHMMAHUS IEHHOCTH
XHMMHYECKUX 3HAHHMH [UIS BBIPAOOTKH DKOJOTHMYCCKM I[eJieco00pa3HOro moBefieHHs B OBITY H
TPYIOBOH IEATEIBHOCTH B LEIAX COXPAHCHHsS CBOETO 3IOPOBBA M OKPYKAIOLIEH MPHPOIHON
Cpensl;

— pPa3’BUTHE MOTHBAIIMH K 00Y4YEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H CAMOBOCITHTAHHIO
Ha OCHOBE YCBOCHHs OOIIEYEIOBEUECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BHIOOpY
MpoHIISA 1 HAIPABJIEHHOCTH JATbHEHIIIEro 00yUeHHUS.



Obmiee 4uCIO YacOB, OTBEASHHEIX I H3YUCHUS XHMHUM Ha YPOBHE OCHOBHOT'O 06IIero
o0pasoBaHusl, COCTaBIAeT B 9 Kinacce — 72 yaca (2 yaca B Heze).



COJEP)XAHUE OBYYEHHU S
9 KJIACC

BemecTBo u xuMuueckan peakuusn

[Teproauvecknit 3akow. Ilepromyeckas cHcTeMa XHMHYECKHX 5IEMEHTOB H. M.
Menneneera. Crpoenme artomos. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTR XHMUYECKHX
SJIEMCHTOB IEPBBIX TPEX IEPHOOB, KalMsl, KAIBIMS H HX COSIHHCHHH B COOTBETCTBHH C
ToJIoKeHHeM sreMeHTOoB B Ilepromuaeckoii cucTeMe H cTpoeHHEM HX aTOMOB.

Crpoenne BemiecTBa: BHMIBI XUMHYECKON CBSZH. THIED KPHCTANIHYECKHX PEIIETOK,
3aBHCHMOCTE CBOMCTB BEINECTBA OT THIA KPHCTALUTHIECKOH PCINETKH ¥ BUJIa XHMHYECKOI! CBS3H.

Knaccudukanus u HOMCHKJIATypa HEOPraHH4YeCKHX BEINECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCAMMXCA K PasiM4YHBIM KIaccaM HEOPTraHHYECKHX COCIMHEHHUH, reHeTHYecKas
CBS3b HEOPraHUYECKHX BEINECTB.

Krnaccupuxanus xumudeckux peaxumii mo PasMYHBIM IPH3HAKAaM (110 YHCIY M COCTaBy
YYacTBYIOIINX B PEAKI[HH BEIIECTB, 110 TEIIOBOMY 3()(heKTy, Mo H3IMEHEHHUIO CTeNne el OKHC ICHHS
XUMHYCCKHX ~ DJIEMEHTOB, II0 OOpaTMMOCTH, II0 YYacTHIO KaTalnu3aropa). DK30- W
SHIOTEPMUYECCKHE PCaKIIWK, TEPMOXHMHYECKHE YPABHEHMSI.

ITouste o ckopoctn xummuueckoi peaxumd. IlousTre 06 00paTUMBIX M HEOOPATHMEIX
XHMHICCKMX pEaKl|saX. lIOHATHE O TOMOIEHHBIX M TeTepPOreHHBIX peakuusx. Ilonartne o
katanuse. [lonsaTae o XumuveckoM paBHOBECHH. DaKTOpHI, BIHAIONHE HA CKOPOCTh XHMHYECKOi
PEAKIHH H IOJIOKEHHE XUMHYECKOr0 PaBHOBECHS.

OKHCITUTENEHO-BOCCTAHOBUTEIFHEIE PeaKuuu, O3JICKTPOHHBIH OalaHC OKUCIUTEIBHO-
BOCCTAaHOBHTEIbHON peaknuu. COCTaBIEHHE YpPaBHEHHHl OKHCIUTEIBHO-BOCCTAHOBHTENLHEIX
PeaKIuii ¢ HCIIONIb30BaHHEM MeTO/Ia 3JIEKTPOHHOro Gajlanca.

Teopus snextponuruveckoil nucconmanuy. OJNEKTPOIUTH M HEANEKTPOIUTEL. KaTHOHEL,
AHHOHEL. MeXaHH3M JUCCOIHAINH BEUECTB C Pa3THYHBIMH BHAAME XHMHUECKOH CBS3H. CTeNeHD
auccounarui. CHIbHbIE U cabble 3JIEKTPOIHTEL

Peakiiun monHOro obmena. Ycjosus NPOTEKaHus peaklHid HOHHOro oOMEHa, IOJIHBIE U
COKpallICHHBIE HOHHBIE ypaBHEHHs peakuuii. CBOMCTBA KHCIIOT, OCHOBAHHH M COJIEH B CBETE
NPEACTABICHHH 00 3JIEeKTPOIHTHYECKONH IHCCONMAniH. KadecTBEeHHBIE peakuuy Ha HOHEL
[Tonstre o rugponM3e conei.

Xumuyeckuil Ikcnepumenm:

O3HaKOMJICHHE C MOJEIAMH KPHCTANIMYECKHX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HEMETaIoB (Tpadura W amMasa), CIOXKHEIX BELIECTB (XJIOpHAA HATPHL),
HCCIIC/IOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKOH peakIMH OT BO3AEHCTBHS PasIHUHBIX
(haxTOpOB, MCCIEIOBAHHE IIEKTPOIPOBOHOCTH PACTBOPOB BEIIECTS, mporecca JTHCCOIHAIHNA
KHCTIOT, IET0YEH U COJIeH (BO3MOXKHO HCIIOIB30BAaHNIe BU/IEO MATEPHATIOB), NPOBEACHHE OIBITOB,
HILTIOCTPUPYIOMKX MPH3HAKH IPOTEKaHHs peakui HMOHHOro obmena (o6pa3oBaHHE ocajka,
BEIJIEJIEHHE Ta3a, 00pa3oBaHHE BOJIBI), ONBITOB, WIUIKOCTPHPYIOIUX IIPHMEPHI OKHCIHTEIbHO-
BOCCTaHOBUTE/ILHBIX PEaKIMii (TOPEHHE, PeaKIMH Pa3JoXKeHHs, COEMMHEHHS), PACIO3HABAHHE
HCOPraHWYEeCKMX BEIIECTB C IIOMONIBI0 KAYECTBEHHBIX pEaKkUUil Ha HWOHBI, pelIeHHEe
9KCIIEPUMEHTAIBHEBIX 33,134,

HemeTa bl H HX COeUHEHHUSI

O6mas xapakrepucTuka ramoreHoB. OCoGEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIE
creneny okuciaeHus. CrpoeHMe M (DU3MYECKHE CBOWCTBA NPOCTHIX BEINECTB — TaJOTEHOB.
XuMHAYeCcKHe CBOMCTBA Ha NpHMeEpe XJopa (B3aHMOJICHCTBHE C MeTaJllaM{, HeMETaJIJIaMH,
menoyamu). Xiopopomoporn. ConsHas KHCIOTa, XHMHMYECKHE CBOMCTBA, MOJTY4YECHHE,



npumeneHue. JleficTere xiopa u XJIOpOBOZIOPO/Ia HAa OPTaHU3M YejIoBeKa. BaxkHeiiriie XJIOPHIEI
H HX HaX0JKJICHHE B IPUpPOIE.

Obmas XapakTepHCTHKa 3/1€MEHTOB VIA-rpymner.  OcoGennoctu CTPOEHHS AaTOMOB,
XApaKTCPHBIC CTENCHM OKHCIeHHs. CTpoeHue W (H3MYecKHe CBOHCTBA IPOCTBIX BEIECTB —
KHCIIOpoZia M Cephl. AJIOTpONHBIE MOXH(PUKALMH Kucimopozna u cepel. XUMHYECKHE CBOMCTBA
cepsl. CepoBofopon, cTpoeHHe, (DH3MYECKHE H XHMUIECKHE cBorcTBAa. OKCHIBI Cepbl Kak
TIPCAICTABUTENN KHUCIOTHBIX OKCHIOB. CepHast KHCIIOTa, (u3MUecKHe W XHMHYeCKHe CBOiCTBa
(obmmme KaK mpeacTaBUTENs Kiacca KHCIOT | cnenudryeckue). XHUMAYIECKHEe Peakiiy, JeKarue
B OCHOBE POMBILIIEHHOT'0 CII0C00a IOy YeHUs CePHOI KHCIIOTHL. [IpuMeHeHue cepHOIT KHCTOTHI
Conmn cepHOIl KHCIIOTHI, KauecTBeHHAs peakuus Ha cyinbgar-uoH. Haxoxumenue cepsl m eé
COCIIMHEHUH B mpupoje. XHMHUIECKOE 3arps3HEHHe OKPYXKalOMEH CPeIsl COeTUHEHNSIMHU CepEI
(KHCIOTHEBIE 0% /IH, 3arps3HeHNe BO37yXa U BOZIOEMOB), CIIOCOOBI €ro Mpe/I0TBpalieHHus.

O6miasi XapakTepHCTHKA SJIEMEHTOB VA-rpynmsr.  OcoGeHHOCTH  cTpoeHus aTOMOB,
XdpaKTCPHBIC CTCNIEHM OKHCIICHHS. A30T, pPaclpoCTpaHEHHE B OpUposEe, (HU3HYECKHE W
XUMHIecKne cBocTBa. Kpyrosopor asora B npupone. AMmuax, ero (pusmYecKue U XuMHYeCKHe
CBOHCTBA, NOJIyIeHHE U IpUMeHenHue. Comu aMMOHHS, HX (U3HYEeCKHEe H XHMHYECKHE CBOHCTBA,
npuMeHeHHe. KauecTBeHHas peakuus Ha HOHBI aMMOHHS. A30THAS KHCJIOTa, €€ IOJIy4YeHHe,
(usuueckne uW XuMHUECKHe cBoifcTBa (o6mue Kak mpencTaBHTENs Kiacca KHCIOT U
cnenuguieckue). Hcenons3osanne HHTPaToOB W conmell aMMOHHS B Ka4eCTBE MHHEpPaIbHBIX
ynoOpennii. XummdecKkoe 3arpsisHEHHe OKpyKaromeii Cpelibl COCOMHEHHAMH a30Ta (KHCIOTHBIC
AOKIW, 3ArPASHCHHE BO3/yXa, IOYBBI M Bomo&MoB). Docdop, amiorpommsbie MoAu(pHUKaIMH
docdopa, husuuecKHe M XUMIYECKHE CBOMCTRA. Oxcnn docopa (V) u dochopras kuciora,
(u3MYecKHe M XHMHYECKHe CBOWCTBA, noixy4yenue. Mcnomnp3oBanue ¢ocharoB B kavecTse
MHHEPAIbHBIX yA0OpEHHiA.

O6mas XapakTepHCTHKAa 3IEeMEHTOB IVA-rpymmer. OcoGeHHOCTH CTpPOGHHS aToOMOB,
XAapaKTCPHbIC CTCIICHA OKHCIICHHS. YTIEpOJl, aJLIOTPOIHbBIE MOAH(DHKAIIHH, pacrpocTpaHeHHE B
IIpUpoJIE, (PHU3HMIECKHE H XUMHYECKHE CBOMCTBA. Ancopbuus. Kpyrosopor yruepona B IIpHPOE.
Oxkenpsl yriepona, ux (pusHYecKHe ¥ XHMHYECKHE CBOMCTBA, MeHCTBHE HA JKHBLIE OpraHU3MBI,
TOJTy4ICHHE W MPUMEHEHHE. DKOJIOTHYECKHE IPOOIIEMB], CBA3AHHBIE C OKCHIOM yraepona (IV),
THIIOTE3a II00ANBHOTO MOTEIUICHHs KIMMATa, IapHHKOBBLI s pexT. YroneHas KuCIoTa U eé
COMH, MX (HU3MYECKHE M XMMHYECKHE CBOHMCTBA, IOJIy4CHHE U npuMeHeHHne. KadecTsennas
peakuus Ha KapboHaT-HoHb1. Fcnoms3oBanue kap6oHaTos B GEITY, MeUIHHE, IIPOMBIIIICHHOCTH
U CEIIbCKOM XO3SHCTRE.

IleppoHayasnbHble MOHATAS 06 OpPraHAYECKHX BEIIECTBAX KAK O COEIHMHEHHSX yrieposa
(MeraH, 5TaH, STHIICH, aETHIICH, STAHOJI, [THIEPHH, YKCYCHAs Kuciora). IIpupo/iHbie HCTOYHUKH
YTII€BOLOPOJIOB (Yroib, NPUPOIHEIA ra3, He(Th), MPOXYKTH HX nepepaboTku (6eH3HH), HX POJIb
B OBITY W NPOMBIIUIEHHOCTH. [I0HATHE O GHONOrHYECKH BaKHBIX BEIECTBAX: KHpax, Oenkax,
YUICBOAX — M HX DPOJM B JKH3HH 4YelIOBeKa. MaTepuaabHOE EIMHCTBO OPraHMYECKHX M
HEOPraHUYECKUX COeIMHEHHIA.

Kpemuuii, ero ¢musudeckme u XHMHYecKHe CBOJCTBa, TOJlyYEeHHEe H INpHMEHEHHE,
Coenunenust xpemHEs B mpupome. OOmme IpencTaBieHHs 00 OKCHIC kpemuus (IV) u
KpeMHUEBOH KicnoTe. CHIMKATEL, X HCIIONb30BaHME B OBITY, B POMBIIUIEHHOCTH, BakHeiiiie
CTPOMTCILHEIC MAaTEpHAmbl: KEpaMHKa, CTEKIO, LEMEHT, OeToH, xene306eToH. ITpoGreMsl
0€30I1aCHOr0 MCIIOME30BAHUS CTPOUTENBHEIX MATEPHAJIOB B IOBCETHEBHOM SKH3HH.

Xumuueckuit Ikcnepumenm:



H3y4eHHE 00pa3lloB HEOPraHHYEeCKHX BCILECTB, CBOHCTB COJAHOM KHCIIOTHI, IPOBEEHUE
Ka4CCTBEHHBIX peaKiuil Ha XJIOPHA-HOHE M HabIIOJeHue IIPU3HAKOB HX MPOTEKAHHs, OIBITHI,
OTpaKAOIINE (DU3HMYECKHE M XHMMHYECKHE CBOMCTBA F4JIOTCHOB M HUX COCIMHEHHH (BO3MOMKHO
HCIIOJIb30BAaHHE BHACOMATEPHAIOB), O3HAKOMJIEHHE C obpasnamMu  XJI0pu10B (ranorennmos),
O3HAKOMJICHHE C o0pasumaMH Cepsl H €8 coeIHHEeHUSIMH (BO3MOXHO  HCTIONB30BaHME
BHJICOMATEPHAIOB),  HabmroZeHWe mporecca OOyIIMBaHHS caxapa TOX JeHCTBHEM
KOHIICHTPHPOBAHHOK CCPHOM KUCIIOTHI, U3yuYeHHE XHMHUYECKHX CBOHCTB pa3baBiIeHHOI cepHOI
KHCJIOTEI, NPOBEACHUE KAYECTBCHHOH peakuuu Ha cyibgar-HoH HalOJIo/IeHHe MPU3HAaKa e
[POTCKAHHA, O3HAKOMIICHHE C (M3UYECKHMH CBOKMCTBAMH a30Ta, docdopa v mx coegunenwuit
(BO3MOXHO HCIIOIB30BaHAE BHJICOMATEPHANIOB), 00pasiaMu a30THBIX U (GochOPHBIX yaoOpenmuii,
HorydeHHe, coOMpaHHe, pacllO3HABaHHE H H3y4€HHE CBOMCTB aMMHaKa, MpOBELCHHE
Ka9ECTBCHHBIX peaKIHil Ha MOH aMMOHHSA B (ocdaT-HoH U H3y4YCHHE MPU3HAKOB X MPOTEKAHHUS,
B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THOH KHCIIOTEI C MEJbI0 (BO3MOXKHO HCIIONB30BAHHE
BHICOMATCPHANIOB), M3y4YeHHe MOZeNell KPHCTANIHYECKHX pemeérok anMasa, rpadmra,
dynnepena, o3nakoMiIeHHE ¢ IIPOLECCOM aICOPOLMH PACTBOPEHHBIX BEIECTB AKTHBHPOBAHHBIM
YLJIEM M YCTPOHCTBOM IPOTHBOTa3a, IIONIYYCHHE, cobupaHue, paclio3HABAHKE U H3YICHHE CBOMCTR
YITIEKACTIOTO Tas3a, MPOBEJCHHE KAaYECTBEHHBIX PEeaklUui Ha KapGOHAT M CHIMKAT-HOHHI K
H3y4CHHE IIPH3HAKOB MX IPOTEKaHHMs, O3HAKOMJIEHHE C NIPOJIYKIUEH  CHIMKATHOM
TIPOMBIILICHHOCTH, PEIIEHHE IKCIIePUMEHTATBHBIX 3a1a4 [0 TeMe «BaxxHeH e HeMeTaIUIb 1 UX
COCIUHEHH Y.

Metanns! u nx coeqnHenns

O6ast XxapakTepHCTHKA XAMHYECKHX 3]IEMEHTOB — METAIIIOB HA OCHOBAHMH HX II0JIOKEHHUS
B Ilepronnyieckoii cucTeMe XMMHYECKHMX 37IE€MEHTOR J. . MenneneeBa u CTpOeHHSI aTOMOB.
Crpoenne meramnoB. Metaniuueckas CBS3h M MeTa/lTHYECKas KpUCTaJI/INYeCKas pPemeéTKa.
ONeKTPOXMMHYECKHH PsiJi HAaNpPIKEHHH MeTawoB. Mmimyeckue u XHMHYECKHE CBOMCTBa
MeTaioB. Obuue crocobsl monyyeHus MeTawios. [loHaTHE O KOPpO3HH METAJIOB, OCHOBHEIE
CIIOCO0BI 3amMTHI MX OT Koppo3ud. CIUIaBBI (CTab, 4YYTyH, AIOpaIOMHHHH, OpoH3a) W HX
INPHMEHEHHE B OBITY U IIPOMEIIIIEHHOCTH.

[lenounsie MeTamws: nonoxenue B [TepHOTMYECKOi cHCTEME XHMITUCCKHX 51EMEHTOR JI.
W. MenpeneeBa, CTpoeHHe HX aTOMOB, HAXOXKICHHE B npupoze. PH3nYeCKHe H XUMHYECKHE
CBOHCTBA (Ha IPAMEpPE HATPHA K Kauus). OKCHIIBI M THIPOKCHIBI HaTpus U Kanud. [IpumeHenne
IIEJIOYHBIX METAIIOB H X COEIUHEHHI.

IlenovnO03€eMeNBHBIE METAILIBI MATHHI M KAJIBIHIL: TIOJIOKEHHE B IMepromugeckoii cucreme
XUMUYECKHX o1eMeHTOB J[. M. Menzeneepa, cTpoeHne HX aTOMOB, HaXOXKICHHE B IIPHUPOJIE.
Qu3nyecKHe ¥ XUMHYECKHE CBOMCTBA MarHusi M Kaublus. Bakmeilmue coemmHeHus KaJIBITHs
(oxcun, ruapoxcH, comn). JKECTKOCT BOJIBI M CIIOCOOHI e YCTpaHEHHS.

AmoMuHEi: TONOXeHHe B [lepHOIMYECKON CHCTEME XUMHYECKHX DIIEMEHTOB . M.
Menzeneesa, cTpoeHne atoMa, HaxoxkAeHHE B npHpone. OUINYECKHEe H XHMHYECKAE CBONHCTRA
AMOMHHMSL. AMQOTEPHBIE CBOMCTBA OKCHIA M T'HIPOKCHIA ATIOMUHHS.

JKeneso: monoxenne B IlepHOmMYEcKOl CHCTEMe XHMHYECKHX 3JIEMCHTOB . H
Menzeneesa, crpoenne aroma, Haxoxuenue B npupoae. GU3MUECKHEe H XHMHYECKHE CBOHCTBA
wenesa. Okemnpl, ruapokcuisl u comu skenesa (II) u wenesa (III), ux cocras, cBONCTBA 1
[IOJIy4EHHE,

Xumuyeckuii 3kcnepumenm:

O3HAKOMJICHHE C 00pa3LiaMi METAJUIOB ¥ CILIABOB, HX GU3MYECKUMH CBOMCTBAMH, H3yYEHHE
pe3ynbTaTOB KOPPO3UM METAILIOB (BO3MOXHO HCIIO/IB30BAaHHE BHEOMATEPHATIOB), 0COOEHHOCTElH



B3AUMOJICHCTBHA OKCHIA KaJIbLMi U HaTpus C BOJAOH (BO3MOMKHO HCIIOJIB30BAHHE
BH/ICOMaTEPHAIIOB), MCCIEHOBAHHE CBOMCTB IKECTKOM BOJZIEI, IIpoIlecca TOpeHHs jKejie3a B
KHCIIOPOJE  (BO3MOMKHO  HCITOJIb30BAHHE BUJICOMATEPHANIOB),  NPH3HAKOB NPOTEKAHHS
Ka9ECTBEHHBIX peakUHMH Ha HOHBI: MarHHs, KaJIbIus, aJlFOMMHHS, IUHKa, xkenesa (I) u xenesa
(III), menu (II), HabmromeHwe U omucamue TPOLIECCOB OKPAIMBAHHUS [UIAMEHH HOHAMH HATPHS,
Kalisd M KalblHs (BO3MOMKHO HCIONB30BaHHE BH/ICOMATEPHAJIOB), HCCIIEIOBAHHE aM(OTEPHBIX
CBOHCTB HAPOKCHIA AIFOMHHHS H THAPOKCH/IA ITUHKA, PEMIEHHE SKCIIEPUMEHTAIBHEIX 33134 110
TeMe «Baxneiimmme Metaner u ux coeuuenusy.

Xumus n okpy:kaomas cpexa

Bemectsa u MaTepuans! B nmoBcesHeBHOM KH3HH YeOBeKa. besonacHoe ucnonnzoranme
BEIICCTB M XUMHYECKHMX peakuuii B Gbity. IlepBas momorms OpU XHUMHYECKHX O0XOIrax H
OTpaBJICHHSIX.

XHUMHYECKOE 3arps3HEHHe OKPYKAOIIe Cpeibl (TpejiesbHas A0MycTHMAs KOHIIEHTpaIUsi
Bewects, naiee — I1JIK). Ponk xumuu B permeHnn skomornyeckux npobiem.

Xumuueckuit skcnepumenm:

H3yYeHHe 00pa3loB MaTepHaIoB (CTEKIIO, CILIABEI METaJJIOB, MOJIMMEPHBIC MATEPHAIIBI).

Mexcnpeomemnsie ceazu

Peanusanys MexmpeaMeTHEIX cBA3el Py M3ydeHHH XHMHH B 9 Kiacce OCYIIECTRIISETCS
H€pE3 UCMIONB30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHIA, TAK H OHATHH, SBIITIONAXCS
CUCTCMHBIMHU [UIsL OTAEIBLHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

Olmre ecTecTBEHHO-HAYUHbIE NOHATHS: HAyYHBIH (axt, rumoresa, 3akoH, Teopus, aHau3,
CHHTE3, KIaCCH(HUKalUMs, IIePHOAMYHOCT, HaGIIOeHHE, 9KCIICPUMEHT, MOJEITHPOBAHHE,
M3MEPEHHE, MOZICIIb, ABICHHE, TAPHUKOBbIH 3 (eKT, TEXHOIO s, MATEPHAIIBL.

Ou3uka: Marepus, aToM, 9JIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIHI, H30TOIIHI,
PalHOAKTHBHOCTE, ~ MOJICKYJA, OJNCKTPHYSCKHH  3apsN, TPOBOIHHMKH, MOIYIPOBOHUKH,
AUIJIEKTPUKH, (DOTO/IEMEHT, BEIIECTBO, TeNO, 0OBEM, arperarHoe COCTONHHE BEINECTBa, ras,
PacTBoOp, pacTBOPUMOCTD, KPUCTAIINYECKAs PELIETKA, CILIABEI, (DH3HYECKUE BETHUMHBI, €HHHIb]
H3MEpEHUs, KOCMHYECKOE MMPOCTPAHCTBO, IJIAHETHI, 3B&3/b1, COHIIE.

buomorus: Qorocunres, npixanme, Guocdepa, sKocHCTEMa, MHHEpalbHble YHN0OpeHwus,
MHKPO3JIEMCHTEI, MAKPO3JIEMEHTHI, ITUTATEILHBIE BEIIECTRA.,

l'eorpagus:  atmocdepa, runpocdepa, MmHepaisy, TOPHBIE IOPOJBI, II0JIE3HEIE
UCKOIIaeMbI€, TOILTMBO, BOJHEIE PECYPCHL



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS MPOTPAMMBI I10 XUMHHU HA
YPOBHE OCHOBHOT'O OBILIEI'O OGPA30OBAHUS

JUYHOCTHBIE PE3YJIBTATHI

JlnaHocTHEIE pe3ynBTaTHl  OCBOCHHS TIpOrpaMMbl  OCHOBHOTO 00IIero o06pasoBanus
MOCTUTAIOTCA B XONe 00y4CHUs XHMHM B €IHHCTBE yIeOHOM 1 BOCIIMTATEIIbHON JESTEIBHOCTH B
COOTBETICTBHM  C  TPaJHIMOHHBIMH  POCCHACKHMH COLHOKYIBTYPHEIMH ¥  JIyXOBHO-
HPaBCTBCHHBIMH II€HHOCTAMH, [IPHHATHIME B OOIIECTBE TIpaBHJIaMH H HOPMAaMH IIOBEICHHS W
CTIOCOOCTBYIOT MpoIeccam CaMOIO3HAHUS, CaMOPa3BUTHSA H COLHATH3ALNH 00yJaIOIHXCS,

JIMYHOCTHEIE pe3yNbTaThl OTPAXKAIT TOTOBHOCTE O0Y4arOImKUXCsl  PyKOBOACTBOBATHCS
CHCTEMOH IO3UTHBHBIX IEHHOCTHBIX OPHEHTALMH H PaclIMpeHHe ONbITa ACATEIBHOCTH Ha ed
OCHOBE, B TOM YHCJIE B YACTH:

1) narprornyeckoro BocnuTanus:

TICHHOCTHOTO OTHOUICHHS K OTCYECTBEHHOMY KyJIETYpHOMY, HCTOPUICCKOMY H HAYIHOMY
HAC/IC/IMIO, TOHUMAHHUA 3HAYCHHS XHMHYECKOW HAYKH B IKH3HK COBPEMEHHOI0 00IIecTBa,
CIIOCOOHOCTH BIAJ€Th JOCTOBEPHOI HHpOPMAIMEH 0 MEPETOBBIX TOCTHXKEHHIX 1 OTKPBITHAX
MHPOBOH H OTCYECTBEHHON XHMHH, 3aHHTEPECOBAHHOCTH B Hay4HBIX 3HaHMAX 00 ycTpoiicTBe
MHUpa # o01I1eCTBa;

2) rpakIancKoro BOCHHTAHMS:

IIPCACTABICHHS O COUMANBHBIX HOPMaX H IPABHIAX MEXIHYHOCTHBIX OTHOLICHHH B
KOJIIEKTHBE, KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B  OOILIECTBEHHO IIOJIE3HOMH,
y4eOHOMCCIIEIOBATENBCKON, TBOPYECKOH | APYTHX BHIAX JIEATEIbHOCTH, T'OTOBHOCTH K
Pa3sHOO0Pa3HON COBMECTHOI JEATELHOCTH TIPH BBINOTHEHHN y4eOHEBIX, MO3HABATENBHEIX 3a/1aY,
BPITOHEHAN  XUMHYCCKHX OKCIICPUMEHTOB, CO3NAHHH YYeOHBIX IIPOEKTOB, CTpEMIICHHS K
B3aMMOIIOHUMAHHIO ¥ B3aMMOTIOMOLIM B IPOLECCE STOM y4eOGHOM AEsTeTHHOCTH, TOTOBHOCTH
OLCHHBATE CBOE NOBEICHAE U IOCTYIKH CBOMX TOBAPHINEH C MO3UIHUH HPaBCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHMS IOCNIEACTBHI OCTYIKOB;

3) HEHHOCTH HAYYHOI0 NO3HAHHS:

MHUPOBO33PCHYECKME — NPEACTABNCHHS O BEMIECTBE M  XMMHYECKOH  peaKiuw,
COOTBCTCTBYIOIHE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH H COCTABJISIOIIHE OCHOBY JIs
MOHUMAHH CYITHOCTH HayqHOH KapTHHE MUPA, IIPECTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS PUPOJIEL, B3aUMOCBA3AX YENOBEKA C TIPHPOIHON CPEIOH, O POJH XMMHH B MO3HAHUK
9THX 3aKOHOMEPHOCTEIH;

TIO3HABATC/IPHBIC MOTHBBL, HANPABICHHBIC HA IOJYYEeHHE HOBBIX 3HAHHHM 110 XHMHH,
HEOOXOMUMBIe JUIsl OOBACHEHHS HaGIH0IaeMBIX IPOLECCOB U ABIEHHH, IO3HABATENLHOI,
HH(OPMALHOHHOM H YHTATENECKOM KYIBTYDbI, B TOM YHCIIe HABLIKOR CaMOCTOATEIFHON paboTEHI
C y4eOHBIMM TEKCTaMH, CIPaBOYHOH JHTEpaTypOii, JAOCTYIHBIMH TEXHHYECKHMH CpPEICTBAMH
MH(DOPMALMOHHBIX TEXHOIOTHI;

MHTEpEC K OOYYECHHIO M NO3HAHHIO, JIIOGO3HATENFHOCTh, FOTOBHOCTh M CIIOCOGHOCTE K
€aM000pa30BaHHIO, MPOEKTHOM H HCCIEOBATENECKOM AEATENLHOCTH, K OCO3HaHHOMY BBIOOpPY
HAaIpaBJI€HHOCTH ¥ YPOBHA 00y4YeHHS B Aa/IbHEHIIEM;

4) gopmMupoBaHHus KyJbTYpHI 310POBBSI:;

OCOSHAHHE LICHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOIIEHHS K CROEMY 3/I0POBBIO, YCTAHOBKH
Ha 3/I0pOBRIH 00pa3 >HM3HH, OCO3HAHHE IOCTENCTBHH H HEIpHATHE BPEIHBIX TPHUBBIUECK
(ynotpeGiieHHs aIKOrosis, HapKOTHKOB, KypeHHst), HEOOXOIMMOCTH COOJIONEHHS IIpaBHIl
Ge3omacHOCTH TIpH OGPAIEHHH ¢ XHMHIECKAMH BEIECTBAMHE B OBITY M pealbHOM XKH3HH,



S) TpyaoBoro BocnnTanusg:

HHTEPEC K NPAKTHICCKOMY H3YYCHUIO npodeccuit H Tpyaa pasTHYHOro pona, yBaxkeHHe K
TPYAY U pe3yibTaTaM TPyI0BO# N€STENBHOCTH, B TOM YHCIIE Ha OCHOBE IIPUMEHEHHS IIPEeIMETHBIX
3HAHHH 10 XHMHH, OCO3HAHHBIH BBIOOD MHIMBHIYaIBHOM TPAaEeKTOPHH IIPOAOKEHHS
00pasoBaHHs ¢ y4ETOM JHMYHOCTHBIX HHTEPECOB H CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
HHTCPECOB M moTpeGHOCTEH, ycremHoi NPO(ECCHOHATBHOM JeSTENbHOCTH | pa3sBUTHS
HEOOXOIMMBIX YMEHHIH, TOTOBHOCTD aMIalTHPOBATECA B IPO(ECCHOHAIBHOI cpeje;

6) sxoslormyeckoro BocnuTaHns:

9KOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIIEHHE K IIPUPOJIC KaK HCTOYHUKY JKH3HH Ha 3emie,
OCHOBE €€ CYINeCTBOBAHHS, IIOHUMAHHE [EHHOCTH 3/10poBoro u Ge3omacHOro obpasa H3HH,
OTBETCTBCHHOC OTHOIICHHE K COOCTBEHHOMY ¢usmgeckomy wu IICHXHYCCKOMY 3/I0POBBIO,
0CO3HAaHHME IEHHOCTH COOIIO/ICHHS IPABHII 6€30MaCHOrO MOBE/ICHUS Ipu paboTe ¢ BelecTBaMH,
4 TAKoKe B CHTYaUMAX, YIPOKAIOIIUX 370POBBIO H JKH3HH JIoiei;

CIIOCOOHOCTH NPHMEHSTh 3HAHMS, HOTy9aCMBIC TPA M3y4YCHHH XHUMUH, JUIs PELIEHHs 3aau,
CBA3AHHBIX C OKPYXKAOINEH NPHPOTHON CpemoH, Ul TOBBIIEHHS YPOBHA 3KOJIOIHYecKOil
KYIBTYpPBI, OCO3HAHHSA III0OAIBHOIO XapaKkTepa IKOIOTHYECKHX IpoOJIEM H MyTeil uX pelreHus
TMOCPENCTBOM METOAOB XHMHH, IKOJIOTHYECKOTO MBINLICHHUS, YMEHHS PYKOBOJICTBOBATHCA UM B
[I03HABATENIEHON, KOMMYHHKATHBHOR H COMUAILHOMN IIPaKTHKE.

METANIPEAMETHBIE PE3YJIbTATHI

B cocraBe MertampenmeTHBIX PE3yIbTATOB BLIACIAIOT 3HAYHUMBIE IIA (HOPMHPOBAHUS
MHpPOBO33PCHHUsI OOIIEHAYYHEIC IOHATHS (3aKOH, TEOpHs, MPUHIMII, THIIOTE3a, (aKT, CHCTEMA,
TIPOLECC, DKCIIEPUMEHT M APYroe.), KOTOPBIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eGHBIX
MPEAMETAX H MO3BOJIAIOT HA OCHOBE 3HAHHMH U3 3THX [PE/IMETOR (opmupoBaTh mpeacTaBIeHHE 0
IEIOCTHOH Hay4YHOH KapTHHE MHpa, H YHHBEpCabHbIE yueOHEBIE IelCTRUS (mo3HaBaTe BHEIE,
KOMMYHHUKaTHBHBIC, PETYJIATHBHBIE), KOTOPhIE 0OECIIEYHBAIOT ¢GopMupoBaHne roTOBHOCTH K
CaMOCTOATC/IbHOMY INIAHHPOBAHUIO H OCYIIECTBICHHIO YUeOHOM AeSTeNbHOCTH.

ITosnaBaTenbHbIe yHHBepCATbHBIE YIeOHbIE TeiiCTRHS

bazoBeble Jlornueckue aeficTBusn:

YMEHHA HCIHOJIB30BAaTh NPHEMBI JIOTHYECKOTO MBINUIEHHS IIPH OCBOCHHM 3HAHMIL:
PACKPLIBATE CMBICIT XUMUIECKAX HOHATHH (BBIACIATE MX XapaKTePHbIe IPH3HAKH, YCTAHAB/IMBATH
B3AUMOCBA3h € APYTMMH IIOHSTHAMH), MCIOJIB30BATh NOHATHS JUIA OOBACHEHHS OTAETBHBIX
(baxToB u sABIIEHNI, BEIGHPATH OCHOBAHUS U KPUTEPUH /IS KJIaCCH(DHKAIIMH XHMHYECKHX BELIECTB
U XAMHYECKHX PEaKUHid, yCTaHABIUBATL PHYMHHO-CIICACTBEHHEIE CBA3H MeXIy oObeKTaMu
H3Y1ICHUA, CTPOHTH JIOTHYECKHE PacCyKIeHHUs (MHIYKTHBHBIE, NEIyKTHBHEIE, IO aHaJIOTHH ),
JleNIaTh BBIBOJBI U 3aK/IFOYEHHS

YMCHHE IPUMCHATD B [IPOLECCE MO3HAHMS NOHATHA (IPEJIMETHBIE M METAIpE/IMETHBIE),
CHMBOJIHYECKHE (3HAKOBBIE) MOJEINH, HCIONb3YEMBIE B XHMHH, peoOpa3oBLIBATE [IMPOKO
HIPUMEHACMBIC B XUMHUH MOJIC/IBHBIC NPEJICTABICHH — XHMUYECKUH 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYecKass (opMylla W ypaBHEHHE XHMHYECKOH PEaKIMH — IMpH pelleHHH Yy4eOHO-
MO3HABATCIBHBIX  3aMa4, C YYETOM OTHUX MOJENBHBIX IPEACTABICHUIM BBIIBISATE U
XapaKTCpH30BaTh CYIICCTBEHHBIC NPH3HAKH H3YYaeMbIX OOBEKTOB — XHMHYECKHX BEINECTB H
XHMHMYCCKUX PEAKIHH, BBIBIATH 0OLIME 3aKOHOMEPHOCTH, IPHYHHHO-CIICACTBEHHBIE CBA3H H
[IPOTHBOPEYHS B H3Y4YAEMBIX MPOIECCaX U ABIEHHIX.

ba3zoBble nccirenoBaTebckne AeiicTBHS:



YMCHHE HCIIO/IB30BATh IIOCTABIECHHBIE BONPOCH B KAuecTBe HHCTPYMEHTA TI03HAHH, a
TAIOKC B KaveCTBE OCHOBBI Ui (POPMHPOBAHHMS THIIOTE3H! 110 IIPOBEPKE IPaBHIIBHOCTH
BBICKA3bIBACMBIX CYXKIEHHIL;

MPHOOPETeHHe ONbITa [0 ILIAHHPOBAHHIO, OPraHM3allu¥ U IPOBENEHHIO YYEHHYECKHX
SKCIICPHMCHTOB, YMEHHE HAaOIIONATh 32 XOJOM IIPOIEcca, CaMOCTOATEIHHO [IPOrHO3UPOBATE €ro
pesynbTat, GopMymHpoBaTh 0GOOIIEHHS W BEIBOIEI IIO pesynbTaTaM MpOBENEHHOrO OIIBITA,
HCCIIe/I0BAaHUs], COCTABIIATH OTYET O IPOJIeaHHOM paboTe.

PaGora ¢ nndopmanmeii:

YMEHHE BEIOHPATh, aHATH3HPOBATh H HHTEPIPETHPOBAT MH()OPMALINIO Pa3IMIHbIX BHIOB
H (JOpM Mpe/ICTaBIeH s, IOy YaeMYIO H3 PasHbIX HCTOYHHKOB (HayYHO-TIOMYIISpHAS JIUTEPaTypa
XUMHHCCKOr0 CONICpXKAHHS, CPABOYHEIE 0CO0HS, pecypcsl MHTepHeTa), KpHTHYECKH OlEHHBATD
IPOTHBOPEYHUBYIO M HEAOCTOBEPHYIO HH(POPMAIIHIO;

YMCHHC [IPUMEHATE PasIMIHbIE METOMEI H 3alPOCKI MPH TOHCKE M 0T60pe MHGOPMALHH 1
COOTBETCTBYIOUMX NAHHBIX, HEOOXOMHUMBIX JIJIsi BBIIOJHEHUS YIeOHBIX M T03HABATEIIBHEIX 3a1a4
OTIPEJEIEHHOIO THIA, NPHOOPETEHHE OIBITA B 0GJACTH HCIIONH30BAHMS HH(POPMAIIHOHHO-
KOMMYHHKATHBHBIX TCXHOJIOTUH, OBNIaJICHHE KyJIbTYPOl aKTHBHOTO HCIIOE30BAHHS PA3IHYHBIX
TOHCKOBRIX ~ CHCTEM, CAMOCTOATEIBHO BBIOMPATh ONTHMAILHYIO (OPMY IIPeNCTABICHHS
HHQOPMAllMi ¥ HJUIOCTPUPOBAaTh PEMIAEMBIE 3a/aUH HEC/IOMKHBIME CXeMaMH, JuarpaMmMaMH,
ApyruMu GopMaMH rpad MK H UX KOMOHHALIHSIMME,

YMEHHC HCIOJIB30BaTh H AHAIM3HPOBATh B IIPOLECCe YYeOHOM M HCCIEMOBATENCKOL
JEeATEIBHOCTH HH()OPMAIIHIO O BIHSHUH POMBIIIICHHOCTH, CEbCKOr0 X035HCTBa 1 TpaHCHOpTa
Ha COCTOSHHE OKPYKAIOIIEH IPHPOIHON CPeIbl.

KoMMyHuKaTHBHBIE yHHBEpPCAJIbHbIE yueGHbIC JefiCTBA:

YM@HHS 3alaBaTh BOMpPOCEI (B XOAE /Juanora ® (WIH) JMCKYCCHH) IO CYINECTBY
oOcyxnaemMoif TeMEl, (OPMYIHpPOBATE CBOH IIPEJIOKEHHS OTHOCHTEIBHO BEIIOJIHEHHS
MPEJIOXKEHHOH 3a/1a4H;

YMCHUSA TIPE/ICTaBIIATh MOMY4EHHEIE PE3YJIbTaThl I03HABATENBHOM ACSTEIBHOCTH B YCTHBIX
U THCHMEHHBIX TEKCTaX; [JOelaTh MPE3CHTAllHI0 pPEe3YIbTaTOB BEBINOJHEHHS XHMHYECKOIO
SKCIIEPUMEHTa (1ab0paTOpPHOr0 OmBITa, J1abopaTopHO paGOTHI IO MCC/IENOBAHHIO CROMCTB
BEIIECTB, YYEOHOro IIPOeKTa);

YMEHHS y4eOHOr0 COTPYJIHHYECTBA CO CBEPCTHHKAMM B COBMECTHOM IO3HABATEIHHON H
MICCIIE/IOBATENIECKON IeATEIBHOCTH IIPH PEIeHHH BO3HHKAIOIMX TpPO6GIEM Ha OCHOBE ydu&Ta
00IMX HMHTEPECOB M COINIACOBAHHS MO3HIHN (06CYKIEHHS, OOMEH MHEHHAMH, «(MO3TOBBIE
IITYPMBD), KOOPZMHAIIMA COBMECTHBIX JICHCTBHIA, ONpeaeNeHHe KPUTEPHEB 110 OLEHKE KauecTBa
BBIMOJIHEHHOH paboThI U Apyrue).

PerynsituHEIe yHHBepcaIbHbIe y4eOHbIE AeiicTBHA:

YMCHHC CaMOCTOATENIBHO ONPEJCIATh LUEIH ACATENBHOCTH, IAHAPOBATE, OCYIIECTBIIATE,
KOHTPOJIMPOBAT, W IPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOK [IEATENBbHOCTH, BHIOHPATH
Haunboree 3 pexTHBHBIC CIIOCOGHI peleHus y9eGHbIX U IT03HABATEILHBIX 3a/(a4, CAMOCTOSATENEHO
COCTaBJIATh HIIH KOPPEKTHPOBATH MPEIOKECHHBIN alrOpUTM ASHCTBHI IPH BHINOJIHEHAH 3a1aHH
C Y4E€TOM IOJYYeHHs HOBBIX 3HAHMH 00 H3yJaeMEIX OOBEKTaX — BEIIECTBAX M PeaKIHsX,
OLICHUBATh COOTBETCTBHE MOTYYECHHOIO PE3yNbTaTa 3asBICHHON LIETH, YMEHHE HCIIOIB30BATh H
AHATM3UPOBATh KOHTEKCTHI, IIPEAIaracMble B YCJIIOBHH 3a1aHHIA.

INNPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeIMETHEIX pe3yNbTATOB II0 OCBOGHHIO OOS3aTENLHOTO COJEPIKAHMS,
YCTAQHOBJICHHOTO JIaHHOH (enepanbHOi pabouyell nporpaMMmoif, BBIACISAIOT: OCBOEHHBIE



obyvaromumucs HAyYHBIE 3HAHHA, YMEHHS H CIOCOOEL JEHCTBUI, crennpHYecKne s
IPEIMETHOH 00nacTH «XUMHS», BUIBI JESTENbHOCTH 0 MOJIyYCHHIO HOBOTO 3HAHUS, €ro
HHTCPIPETALMH, IPe0OPa3OBAHHIO H IPHMEHEHHIO B PA3IHYHBIX yYCOHBIX H HOBBIX CHTYAIHSX,

K konmy oGyuenns B 8 kmacce TIPCIMETHEIC pE3ybTaThl Ha Ga30BOM ypOBHE JOJDKHEI
0TpaXkaTh CHOPMHUPOBAHHOCTE y 00yYaroIKXCs yMEHHIA:

PacKpbIBaTh CMEICT OCHOBHBIX XHMHYECKHX ITOHSTHIL: aTOM, MOJICKYJIa, XHMHYECKHI
S/ICMEHT, MpPOCTOE BEIUECTBO, CIOXKHOE BEIIECTBO, CMeCh (omHOpOMHAT u
HCONHOPOIHAs), BaJEHTHOCTh, OTHOCHTENBHAS ATOMHAs M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs MAcca, MaccoBas OIS XHMHYECKOTO 2JIeMEHTA
B COCIMHCHWM, MOJSIDHBIH  00BEM, OKcH, KHCJIOTa, OCHOBaHHE, COJIb,
JJIEKTPOOTPUIIATEIBHOCTD, CTENCHD OKHCICHHS, XAMHIECKast peakums, Knaccupukanus
PEaKIMH: peakuHu CoeJuHEHHUS, peaK[Hu Pa3JIOXKEHHs], peakllHH 3aMEIIeH s, PEaKIHH
00OMeHa, 5K30- U SHIOTEPMHYECKHE PCAKIMHH, TEIIOBOH 3 (eKT peakuu, 91po aToma,
JNICKTPOHHBIA CIOH aTroMa, aToMHas OpGHTAIE, pamuyc aroMa, XMMHYECKas CBS3b,
HOJIIpHAS U HEMOIApHAA KOBAICHTHAA CBs3b, HOHHAS CBS3b, HOH, KaTHOH, aHMOH,
PacTBOP, MaccoBas [0/ BEIECTBa (MPOLEHTHAS KOHIIEHTPALHMsA) B PACTBODE;
WUIIOCTPUPOBATE B3aHMOCBSA3h OCHOBHBIX XMMHYECKHX ITOHATHH H IPUMEHATh 3TH
TIOHATHS ITPH ONKCAHHUH BEILECTB H UX IIPEBPAICHHIA;

UCHONE30BaTh XHMHYECKYI0 CHMBOJIMKY [JISi COCTABJICHHUS bopmyn Bemecte wu
YPaBHCHHH XMMHYECKHX PeaKIHii;

OHPE/ICTIATE BalCHTHOCTh aTOMOB 3EMEHTOB B GUHAPHEIX COCTHHEHHSX, CTEICHD
OKUCIICHHS SJIEMEHTOB B OMHAPHBIX COCAMHEHHAX, MPHHALIEKHOCTH BEIIECTB K
OIPENCNEHHOMY KIIacCy COeAMHEHHH 110 GopMynaM, BHA XHMHUECKOH CBs3M
(KOBasleHTHAs M HOHHAS) B HEOPTAHHIECKHX COEIHHEHHAX,

PackpeiBaTh cMeica Ilepuonndeckoro 3akona JI. M. Menneneesa: JAE€MOHCTPHPOBATh
TIOHMMAHHC TICPHOANYECKOH 3aBHCHMOCTH CBOMCTB XMMHYECKHX OSJIEMEHTOB OT HX
nonoxxenuss B Ilepuonmueckoit cucreme, 3aKOHOB COXPAaHEHHs] MAacChl BEINECTB,
OCTOSHCTBA COCTABA, ATOMHO-MOJIEKYJIAPHOrO YUCHHS, 3aKOHA ABorazpo;

OTHCHIBATE W XapaKTepu3oBarh TaOnMuHyio Qopmy IlepHoamueckod cHCTEMbI
XUMIICCKHX SJICMCHTOB: Pas/MiaTh MOHATHA «IJaBHAs moArpymna (A-rpymma)y u
«moboynas moxarpynma (B-rpymma)», Mamble W GOIBLIHE NEPHOJBI, COOTHOCHTH
0603HaueHHus, KOTOPbIE UMEIOTCS B TaGIHIe «Ilepuonuyeckas cucTeMa XHMHYECKHX
anemeHToB J[. U. Meuneneera» ¢ umcinoBsiMu XapaKTCpHCTHKAMH CTPOCHHA aTOMOB
XHMHYECKHX DJIIEMEHTOB (COCTaB M 3apsAn sA1pa, oOIiee uHCIO 3IIEKTPOHOB H
PacIpe/IEICHHe UX 110 SIIEKTPOHHEIM CJIOSM);

KIIaCCH(PHUIMPOBATE XUMHYECKHE DIEMEHTEI, HEOPraHWYECKHE BELIECTBA, XHMHUECKHE
PeaKImu (10 9MCIy M COCTaBY YYacTBYIOUIMX B PEaKIHH BEIIECTB, 10 TEILIOBOMY
abdexry);

XapakTepu3oBarTh (ONMHCEIBATh) OOINME XMMHYECKHE CBOMCTBA BEIIECTB pasIHYHbIX
KIaccoB,  NOATBEpKJAas  ONMCAHHE [PAMEPAMH  MOJIEKYJISPHBIX  ypaBHEHHil
COOTBETCTBYIOIIHUX XHMHYCCKHX PEaKIMi;

NPOrHO3HPOBATh CBOMCTBA BEINECTB B 3aBHCHMOCTH OT MX KAYECTBEHHOTO cocTaBa,
BOSMOKHOCTH IIPOTCKAaHUS XMMHYECKUX [IPEBPAIICHH B PA3IHYHbBIX YCIOBHAX;
BEMHCIIATH OTHOCHTE/ILHYIO MOJICKY/ISIPHYIO M MOJIAPHYIO MAcChl BELIECTB, MACCOBYIO
MO0 XUMHYECKOTO 37IEMEHTa 110 OpMyJIe COCAHHEHHS, MACCOBYIO JONIO BELIECTBA B
PacTBOpE, MPOBOAUTE PACYEThI IO YPABHEHHIO XUMHYECKOH PEaKIuH;



IIPAMEHATE OCHOBHBIE ONEPAIMH MBICIHTENbHON NeSTebHOCTH — @HAITU3 M CHUHTE3,
CpaBHEeHHE, 00001EHuE, CHCTEMATH3ALlHIO, KIIACCH(UKAIMIO, BBIABJICHHE IIPHYUHHO-
C/ICAICTBCHHBIX CBS3€H — I HM3yueHHs CBOMCTB BEINECTB M XMMHYECKHX peakIui,
€CTCCTBEHHO-HAYYHBIE METO/(bI IORHAHMS — Ha0JIl0/IeHHe, H3MepeHHe, MOJIC/IMPOBaHHE,
IKCIICPUMEHT (PealIbHBIN M MBICICHHEII);

CICNOBATe IIpaBHJIaM IIOJIb30BAHHSA XHMHYECKOIR nocynoil M 1abopaTopHBIM
obopynoBaHueM, a TakKe IpaBUIaM OOpallieHHsS C BEIECTBAMH B COOTBETCTBHU C
HHCTPYKIHAMH 10 BBIIOIHEHHIO 1ab0PaTOPHBIX XHMHYECKHX OIBITOB 110 MOJIYYEHHIO H
COOMpaHMIO Ta3006pa3HEIX BeIIECTB (Bomopoma ¥ Kucmopoxa), TIPUTOTOBJIEHHIO
PacTBOPOB C OIIPEAEIEHHOR MacCcoBOit mosei PaCTBOPEHHOIO BEIECTBA, [IAHUPOBATH
1 IIPOBOJUTH XMMHYECKHE IKCIIEPHMEHTHI [0 PACIIO3HABAHHIO PacTBOPOB IueI0YeH H
KHCJIOT € IIOMOLIBIO HHAMKATOPOB (JIAKMYC, (heHonbTanens, METHJIOPAHK H APYyTHE).

K xoHmy o6yuenus B 9 kiaacce IIPE/IMETHBIE PE3YIbTaThl HAa 6a30BOM YPOBHE IOIDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTD Y 06 YHAIOIIHXCS YMEHHIA:

PACKpbIBATh CMBICIT OCHOBHBIX XMMHYECKHX NOHATHH: XHMHYECKHI 3IIEMEHT, aToMm,
MOJICKY1a, HOH, KaTHOH, aHHOH, IIPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCT,
SJICKTPOOTPHUIATEIIEHOCTE, CTENEHb OKHUCICHHS, XUMHYECKas PeaKi(us, XHMHYECKAs
CBS3b, TEIIOBOH 3((EKT peakiuu, Moiib, MOJAPHEIA 06BEM, PacTBOp, 3MEKTPOJIHTEI,
HESJICKTPOJIMTEL,  S/ICKTPONIUTHYECKAs AHCCOLMALMA, DPEeakUdd MOHHOTO OOMEHa,
KaTalu3aTop, XHMHYECKOC paBHOBECHe, OOpaTUMble H HeoOpaTHMble pPeakKiHH,
OKHCIIMTEIPHO-BOCCTAHOBUTENIPHEIC ~ PEAaKMH,  OKHCIUTENb,  BOCCTAHOBHTEID,
OKHCJICHHC ¥ BOCCTaHOBJICHHE, aJIOTPONHSA, aM(bOTEPHOCTH, XUMHYECKAs CBS3b
(KoBaNeHTHAs, HOHHAS, METALIMYECKAS), KPHUCTAILIHYecKas peméTka, KOppo3us
MCTaJlIOB, ~ CILIABBI, CKOPOCTh XHMHYECKOH pEaKIMM, IIpefelbHO JOmycTHMAs
koHnentpauus [IJ1K Bemecrtsa;

HJITFOCTPHPOBATh B3aMMOCBA3b OCHOBHBIX XMMHYECKHX HOHSTHH M IPHMEHSTH 5TH
MOHATHS TIPH OIIMCAHUHU BEINECTB H HX MIPEBPAllCHHIA;

HUCIIOJIb30BATh XUMHYCCKYI0 CHMBOJIMKY [UIA COCTAaBICHHS (OPMYT BEIIECTB H
YPaBHEHHH XUMHYECKUX PEaKIIMH;

ONpeaciATh BaJEHTHOCTh M CTENEHb OKHCIIEHMS XUMHYECKHX 0JJIEMEHTOB B
COCMMHCHUAX PA3IMIHONO COCTABa, NPHHAUIEKHOCTh BEIIECTB K ONpENENEHHOMY
KIaccy COCMHEHHH 1o (opmynam, BHI XHMHYECKON CBs3U (KOBaJIeHTHAs, HOHHAL,
MBTaJ'IJ'IH‘-IeCKEUI) B HEOPraHHYCCKHUX COCOHHCHHAX, 3apsana HOHa IIo XAMHYECKOH
dopmyte, Xapakrep cpeasl B BOAHBIX PacTBOPaxX HEOPraHUYECKUX COCIMHEHHH, THII
KPHCTA/TMYECKON PeIIETKH KOHKPETHOT'O BELIECTBA,

packpeIBathk cMblch Ileproaudeckoro 3akona JI. . Menneneesa u J€EMOHCTPHPOBATh
€ro IIOHUMaHKE: ONMMCHIBATE M XapaKTepu3oBaTh TabmuuHyio (opmy I[lepuonmyeckoit
CHCTCMBI XMMHYCCKUX JJICMEHTOB: pa3jiMyarh MOHATHS «IJIaBHas moarpymma (A-
rpynna)» M «mobounas mnoxrpymmna (B-rpymma)», Maible M OOJbIIHE HEPHOIBI,
COOTHOCHTB 0003HAYEHHS, KOTOPEIE MMEIOTCS B IIEPHOIMIECKOM TabIIAIE, C YHCTOBBIMH
XapaKTepHCTHKaMH CTPOCHHS aTOMOB XHMHYECKHX 3JEMEHTOR (COCTaB W 3apsjl sjpa,
o0Ilee 9HCIIO BIEKTPOHOB M Paclpese/ieHHe UX IO 3EKTPOHHBIM CIIOSM), OOBACHATE
o0IHe 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COCIHHEHHI B
NpeJenax MajlblX NEPHOIOB U IIABHBIX MOATPYII ¢ YIETOM CTPOEHHS HX aTOMOB;



KJIaCCU)UUMPOBATE XHUMHYECKHE DIIEMEHTEH, HEOPraHHYeCKHE BEIIECTBA, XHUMHUYCCKHE
peakuuu (o 9HCIy W COCTAaBY YYacTBYIONIHX B PEAKIIHH BEIIECTB, II0 TEIUIOBOMY
addexty, M0 UIMEHEHHIO CTemeHel OKUCIeHHS XIMHYIECKIX JJIEMEHTOB);
XapakTCpu30BaTh (ONKCHIBATH) OOIIHE H CHeNH(pHIECKHE XHMHYECKHe CROMCTBA
HPOCTRIX M CJIOXHBIX BEIICCTB, MOATBEPIK/IAA ONMCAHAE IPUMEPAMK MOJIEKYTAPHBIX 1
HOHHBIX yPaBHCHHH COOTBETCTBYIONINX XUMHYECKUX PeaKIIii;

COCTABJIATH ypaBHEHHS JJIEKTPOIHTHYECKOH TMCCOMMAIME KHCTIOT, eNouell u coreit,
TIOJIHBIC H COKPAIICHHBIC YPABHEHHS PeaklUil HOHHOrO OOMeHa, YpaBHEHHs peaKiuii,
TIOATBEPIKIAIOMHNX ~ CYINECTBOBAHHE TI'CHETHYECKOH CBS3M MEXAY BEIIECTBAMH
Pa3sIMYHBIX KJIACCOB;

PAacKpLIBaTE  CYIHOCTH OKMC/IMTENBHO-BOCCTAHOBHUTENBHBIX pPeakuil IOCpPeCTBOM
COCTaBJICHHSI 3JIEKTPOHHOTO (anaHca STHX peaKilHii;

TIPOrHO3MPOBATE CBOMCTBA BELIECTB B 3aBHCHMOCTH OT HX CTPOEHHS, BO3MOXHOCTH
NPOTEKaHHs XHMHYIECKUX MIPEBPAIEHH B PA3IMYHBIX YCIOBHSX,

BBIMHUCIIATE OTHOCHTENBHYIO MOJEKYIAPHYIO M MOJIAPHYIO MacChl BELIECTB, MACCOBYIO
JIOJI0 XMMHYECKOTO SIeMEHTa [0 OpMyJIe COeTHHEHH s, MaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, NPOBOAHTH PACYETHI 10 YPABHEHUIO XUMHUUECKOH PEAKIIHH;

COOMIOJATE TpPABHJIA TONB30BAHMS XHMHYECKOH TOCYZOH ® nabopaTopHEIM
obopynoBanueM, a TaKkXke NpaBuia OOpPAIEHHsS C BEIIECTBAMH B COOTBETCTBHH C
HHCTPYKIMAMH MO BBITOTHEHHIO JTa00paTOPHBIX XHMHIECKHUX OIBITOB 0 HOJIYYEHHIO |
COOMpaHMIO ra3006pa3HBIX BEIECTB (AMMHAKA H YIJIEKHCIIOTO rasa);

IPOBOIUTE PEAKIUH, IIOATBEPXKAAIOIINE KaYeCTBEHHBIH COCTAB PA3IMYHBIX BEIECTR:
pacro3HaBaTh ONBITHBIM IIyTEM XJIOPHA-, OpOMUI-, HOOWI-, KapOoHaT-, docdar-,
CHJMKAT-, Cyabgar-, THAPOKCHI-HOHBI, KAaTHOHBl AMMOHHMS M HMOHBI H3y4CHHBIX
METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHHYECKHX BEILECTB;
IPHMCHATE OCHOBHBIC ONEPAllMH MBICIHTENBHOM NEATEIbHOCTH — aHAIN3 M CHHTE3,
CpaBHEHHE, O0OOIIEHHE, CHCTEMATH3AIHIO, BEBIBIEHHE IPHYHHHO-CICACTBEHHBIX
CBA3CH — JUIA M3Y4YEHHS CBOMCTB BELIECTB M XMHMHYECKHMX pEaKIHH, eCTeCTBEHHO-
Hay4HBIE METO/Ibl IO3HAHHUS — HAOJIO/ICHHE, H3MEPEHHE, MOJIE/THPOBAHHE, DKCIIEPUMEHT
(peanpHBIH U MBICTICHHBIIA).
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