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HOSAACHUTEJILHASI 3AITNCKA

IIporpamma o xumum ua YPOBHE OCHOBHOI'0 061Iero 06pazopamus COCTaBjIeHa HA OCHOBE
TPeOOBAHMI K pe3yibTaTaMm oOCBOeHHs OCHOBHO# 00pazoBaTe/bHOM TIPOTPaAMMBI  OCHOBHOI'O
obuiero o6pasosamus, TipencTasnennsix B ®IOC 000, a Tagxke Ha ocHOBe GenepanpHoif
paboyell mporpamMms! BocHTanHS K C Y4ETOM KOHUEINLUMH MperosaBanus yuebHoro mpeamera
«XHMHs» B 06pa30BaTe s HEX Opranmsauusx Poccutickoi ®eneparun,

Ilporpamma mo xumun Aa€T IIpencTaBiIeHHe o uenmax, olmel crparernu 00y4deHus,

00y9arommerocs mo ocBoeHmMIo y4e0HOTO comepKanus.

3HaHHE XMMHH CITYXKUT OCHOBOI 1 hopMHUpoBaHUS MHPOBO33PEHHS 00y4JaroIerocs, ero
IIPE/ICTaBICHHI O MaTEePHAILHOM €IHHCTRE MHpa, BaXXHYIO POIIb HIPAIOT (pOpMHUpPyeMbIe XiMueit
TIPCACTABICHUS O B3aHMOIIPEBPAIICHHAX SHEPIHH H 00 3BOJIOLMH BEIECTB B IPHUPOJE, O MyTIX
PEHICHHA  rIOOAIBHBIX  MpoGiem YCTOHYHBOTO pPa3sBHTHS 4YejloBeyecTsa — CBIPBEROIA,
SHEPreTHYECKOM, MHINEBOH 1 SKOIOrHYecKoii Oe3onacHocTH, npobiieM 3/IpaBOOXpaHEHHS.

Hsyvenne xumun:

CIOCOOCTBYET peallM3aIiiy BO3MOKHOCTE ] ATl CAMOPa3BHTHA H (hOPMHUPOBAHHS KYIBTYpBI
JITTHOCTH, e€ o0mell u hyHKIMOHATBHOM IPaMOTHOCTH;

BHOCHT BKJIaJl B QOPMHPOBAHME MBIILICHHS 1 TBOPYECKUX CIHOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB  HMX  CaMOCTOATENbHOM  yueGHOM ACATCIIEHOCTH,  9KCHEPUMEHTATBHBIX
HCCICIOBATENILCKAX  YMEHHH, HEOOXOZMMEIX Kak B TIOBCETHEBHOM JKM3HH, Tak M B
IpoQeccHOHANBHOIN JEATETLHOCTH;

SHAKOMHT €O creuu(MKol HaydHOro MBIIIICHHS, 3aKIAJBIBAET OCHOBHI IEJOCTHOLO
B3[JIA/1a Ha €AMHCTBO MPHPO/bLI M YeT0BEKa, SRISETCS OTBETCTBEHHEIM 3TanoM B (hOpMHUPOBAHUH
CCTCCTBEHHO-HAYYHOH rPaMOTHOCTH 06y YaloIHXCS;

CIIOCOOCTBYeT (hOPMHUPOBAHMIO IIEHHOCTHOrO OTHOUICHHS K €CTECTBCHHO-HAYYHEIM
SHAaHHAM, K TIPHPOJE, K YENIOBEKY, BHOCHT CBOIi BKJIaZl B DKOJOTHYECKOe 06pa3oBaHme
oby4Jaromuxcs.

JlanHble HampaBneHus B 00y9eHHH XHMHH 06ecreunmBaroTCs crenubHKoi conepianus
y4ebHOro TmpeaMeTa, KOTOPEIi ABIseTCS TI€IarOTHICCKH alalTUPOBAHHBIM OTPAKEHHEM 633080
HayKH XMMHUH Ha OIPE/ICIEHHOM STalle €& PasBHTHSL.

Kypc xumum ma ypoBHe ocHOBHOrO o0mero o6pazoBanus OPHEHTHPOBAH Ha OCBOEHHE
O0YYAOIUMHCS CHCTEMBI TICPBOHAYAILHBIX TIOHATHH XHMHH, OCHOB HEOPraHHYeCKOH XHUMHH M
HEKOTOPEIX OTAELHBIX 3HAYHUMBIX [TOHATHIL OPraHMYEeCKOH XHMUH,

CrpykTypa conepsxanus TIPOrpaMMBEL 110 XHMHH C(POPMHPOBAHA HA OCHOBE CHCTEMHOTO
nonxozna x e€ myyenmro. ColepikaHHe CKIaTbIBACTCS H3 CHCTEMBI IOHATHH O XHMHYECKOM
SJIEMCHTE M BEIIECTBE M CHCTEMBl NOHATHA O XHMHYECKOi peaknuu. O6e 3TH cHCTeMBI



TCOPCTHYECKUX NPE/ICTaBIIEH Il pasHOro YPOBHS:

~ @TOMHO-MOIIEKYIIAPHOTO YYEHHS KAK OCHOBEI BCEI'0 €CTCCTBO3HAHHUS;

— Iepuoanueckoro saxona M. H. Menzeneesa kak ocHoBHOTO 3aKOHA XHMHH;

— YHICHHUA O CTPOCHHH aTOMa U XHMHYECKOIA CBS3H;

— IIPEACTABIICHHH 06 JIEKTPOIHTHIECKOH AHCCOLHALINH BEILIECTB B PaCTBOpAX.

Teopernueckue 3nanms PaccMaTpHBAIOTCA HAa OCHOBE OSMITMPHYECKH IOJIyYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BHBAIOTCA [OCIIENOBATENBHO OT OZIHOT'O YPOBHS K JIPYTOMY, BBIITIOJIHSS
QyHKIMK 06BACHEHHS 1 HPOTHO3HPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXXHOCTEH IPAKTUYECKOr0
NIPAIMCHCHHS U IOy Y€HHS U3y4aeMBIX BEI[ECTR,

OcBoenne mporpamMmsr 1o xXumum CIIOCOOCTBYET (OpMHPOBAHHIO IPEICTaBIECHUS O
XHMHYECKOH cocTaBisiomeii HayYyHOH KapTHHBI MHpa B JIOTMKe e CHCTEMHOHM IIPHPO/IBI,
LICHHOCTHOTrO OTHOWICHUS K HAYYHOMY 3HAHHIO H MCTOZlaM I03HaHusA B Hayke. M3y4yenne xumuu
TMPOMCXOTUT C IPUBIICICHHEM 3HAHUIT U3 paHee M3YHCHHBIX yqeOHBIX IIpeIMeToB: «OKpyKarommii
MUD», «Bromnorus. 5-7 kimaccsi» u «®usuka, 7 KJ1accy.

IIpn u3yyenun xumun TIPOHCXOMTHT (POPMHPOBAHKE 3HAHUH OCHOB XHMUUYECKOI HAyKH Kak
obacTH coBpeMeHHOro0 CCTECTBO3HAHMS, MPAKTUYECKOH NESATENBHOCTH YeI0BEKA H KaK OJTHOTO
U3 KOMIIOHCHTOB MHPOBOH KyTbTyphl. 3anaua yaeGHOTO NpeIMETa COCTOUT B (hOPMHPOBAHUH
CHCTEMBI XMMHYECKUX 3HAHUH — BayKHEHIIHX (axtoB, mouaTHIi, 3aK0oHOB M TCOPETHYECKHUX
NOTIOKEHHH, JOCTYIHBIX 06001eHMiIH MHPOBO33PCHYECKOTO XapakTepa, S3bIKa HAyKH, B
MPHOOIIEHHH K HAYYHBIM METOAAM [TO3HAHMS TIPH M3YICHAN BEIIECTB U XHMHYECKHX PEaKIHii, B
(opMupoBaHUH W pasBuTHE TIO3HABATE/IBHEIX YMEHHMH H HX IpPHMEHEHHMH B yuebHo-
[I03HABATEIEHOH M y4eOHO-HCCIeI0BaTe IbCKOM ACATCIBHOCTH, OCBOSHHH NPaBHJI OE301acHOr0
00palien st ¢ BEIECTBAMH B OBCEIHEBHO KH3HH.

Ilpy n3yyennmn xumum Ha yposHe ocHOBHOTO ob1ero o6pasoBaHHs BaKHOE 3HAYCHHE
IPHOOPEITH TakKe Lelu, KaK:

— GopMHpOBaHHE HHTENIEKTYAIbHO Pa3BUTOH JIMYHOCTH, OTOBOMH K €amM000pa3oBaHuIo,
COTPYMHUYECTBY, CaMOCTOSTENLHOMY IPHHATHIO PELICHHH, CIIOCOGHOI ananTHPOBAaThCd K
OBICTPO MEHSIOIMMCS YCIIOBHAM JKH3HH;

— HANpaBICHHOCTE OOYYEeHHs HA CHCTEMATHYECKOE npuodieHre o0ydJalommxes K
CaMOCTOSITENILHOM  TO3HaBaTeNILHOM ACATCIIHOCTH,  HAy4YHBIM  METOAaM  MO3HAHHS,
dopmupyromum MoTHBaIMIO B Pa3BUTHE CIIOCOOHOCTEH K XUMHH;

— obecneueHne ycloBHi, CIIOCOOCTBYIOIMX TIPHOGPETEHHIO obyyarommuMucs omnsita
PasHOOOpasHOM NesTeNbHOCTH, MO3HAHMS H CaMOIIO3HAHHUA, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIIHIT), AMEIOIIHX YHUBEPCATLHOE 3HAYECHHE IS Pa3IMYHEIX BHAOB JEATCTbHOCTH;

— (opmupoBanue o6meit hyHKIHOHATEHOMN 1 CCTECTBEHHO-HAYYHOH I'PAMOTHOCTH, B TOM
9HCJIE YMEHHH 00BACHATh H OLEHUBATD SBICHUS OKPYKAIOIIEro MUPa, UCIIOJIb3Ysl 3HAHHS H OIIbIT,
TMOTYICHHBIC DX U3YYCHHH XMMHH, IIPHMEHSTH UX IIPU PEIICHUH MPOOIEM B IOBCEIHEBHOMN
KH3HH U TPYZIOBOH IeATEIbHOCTH;

— (hopmupoBanue y o6ygaromuxcs TYMaHHCTHYECKHX OTHOIUEHHH, IOHHMAHHUS [EHHOCTH
XMMHYCCKHX 3HaHHMH U1 BEIPAGOTKH SKOIOTHYECKH LENIECO00PA3HOro MOBEIeHHs B GHITY M
TPYAOBOH ACATENBHOCTH B LEJSIX COXPAHEHHS CBOCTO 3M0POBbsA H OKpPYXKAroLIeH MpHpoIHOM
CpeIb;

— Pa3sBHTHE MOTHBAIUH K OOYUEHHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIKO B CAaMOBOCITHTAHHIO
Ha OCHOBE yCBOCHMA OOLICYEIOBEIECKHX HEHHOCTEH, FOTOBHOCTH K OCO3HaHHOMY BbIOOPY
NPOQUIIA ¥ HANPABIEHHOCTH JTbHEHIIero o0y4yeHH.




Ob61mee uncio YacOB, OTBEASHHEIX

AV U3YYCHUS XUMHH Ha YPOBHE OCHOBHOLO obmero
obpa3zoBanus, cocraser B 9 Kiacce — 72

Yaca (2 gaca B Hezeo0).



COJAEPXKAHUE OBYYEHHUSI
9 KJIACC

BemecTBo n xumuueckas peaknus

Ilepuomsgeckuit 3akom. Ilepuonnyeckas cHcreMa XmMHdeckmx anementoB J[. H.
Menneneesa. CrpoeHne aTomoB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOMCTB XHMHYECKHX
JJIEMCHTOB IEPBBIX TPEX MEPHOAOB, KANHA, KATBIHA H WX COCIMHEHHUH B COOTBETCTBHH C
OJI0KeHHEM 31eMeHTOB B [lepuoaudeckoii cucreme u CTPOEHHEM HX aTOMOB.

CTpoenme BemecTBa: BHABI XHMHYeCKOl cBa3d. THOBI KpucTammHYeckux PEIETOK,
34BHCHMOCTb CBOMCTB BEINECTBA OT THIA KPHCTALIHYECKO PEHIETKH M BHAAa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHHYCCKHX BEINECTB. XHMHYECKHE CBONCTBA
BCIIECTB, OTHOCALIHNXCA K pa3jIMYHBIM KJIaccaM HCOPraHHYeCKUX COCHMHEHHH, reHeTHdecKas
CBA3b HCOPTraHMYECKHX BELIECTB.

Knaccudukanus xumuuecknx PeaKuuit 0 pasIMYHEIM IIPH3HAKaM (110 9HUCITy H COCTaBYy
YHaCTBYIOIHX B PEAKIHH BEUIECTB, 110 TEIIOBOMY addexty, 110 H3MEHEHHIO CTene e OKHCITeHHs
XUMHYICCKHX ~ 3JIEMEHTOB, 110 OOpPAaTAMOCTH, 110 Y4acTHIO  KaTajM3aropa). OJK30- H
SHIOTEPMHICCKUE PEAKIIHH, TEPMOXUMHYECKHE YPABHEHHS,

ITonarue 0 CKOPOCTH XHMHYECKOl peakuuy. Ilonarue o6 oGpatumeix u HeoOpaTHMBIX
XHMHHYCCKUX peakiusX. IToHATHE O TOMOreHHBIX M TIeTEepOreHHBIX peakuusx. [longarue o
katainuse. [lonsTre o XUMHYeCkoM paBHOBeCHM. DaKTOpEI, BIUSIONIAE HA CKOPOCTH XHMHYECKOl
PCAKIIHHA U TOJI0KCHHE XHMUYECKOTO PaBHOBECHS.

OKHMCIUTENBHO-BOCCTAHOBUTENBHEIE PEaKIHH, 3IIEKTPOHHBIH OallaHC OKHCIHTEILHO-
BOCCTaHOBHTENbHOH peakuuu. CocTaBlieHHE ypaBHEHwMil OKHCJIMTCIIEHO-BOCCTAHOBHTEIIBHBIX
PeaKIUi ¢ HCIIOIL30BAHMEM METO/IA HIEKTPOHHOTO OalIaHCa.

Teopust snexrponuTHyeckoif JHccoOnHAIMH. ONEKTPOIUTEI H HEe3NEKTPONUTHL. KaTtomsl,
aHHOHBI. MeXaHH3M IMCCOLHALAN BEMECTB ¢ Pa3THYHBIMA BHIAMU XHMHYECKOl cBsa3u. Crenens
muccounanni. CAbHBIE U ca0ble SIeKTPOIHTEL.

Peakuuu nomnnoro obmena. Ycious nporekaHus PeaKIMii HOHHOTO O00OMEeHa, IOJHBIC U
COKPAIIEHHbBIC MOHHbIE ypaBHEHHsS peakimit. CBOMCTBA KHCIIOT, OCHOBAHHH ¥ COJCi B CBETE
IIPCACTABICHHH 00 3JeKTponuTHYECKOH muccolmanun. KadecTBeHHEIE peaku¥¥ Ha HOHEIL
[Tonsartue o rumpomuse comneii.

Xumuueckuii sxcnepumenms

OSHAKOMIICHHE C MOJCIEIMH KPHCTAIMYECKHX PENIETOK HEOPraHMYECKHX BEIIECTB —
METAlLIOB ¥ HEMETa/lIOB (rpadMTa H aiMasa), CIOXKHBIX BEIIECTB (xyopuna HaTpus),
HCCIICI0BAHNE 3aBUCHMOCTH CKOPDOCTH XHMHYECKOHW DPEaKIMH OT BO3ACHCTBHA pasIMYHBIX
(haKkTOpOB, HCCIIENOBAHHE DIEKTPONIPOBOAHOCTH PacTBOPOB BEUIECTB, MPOIECCA JIUCCOLHAIHI
KHCJIOT, IIEeJIOYEH U COJIeH (BO3MOXHO HCIIONB30BAHKE BUIEO MaTepHasoB), IPOBEJEHHE OIIBITOR,
WITHOCTPUPYIOIMX NPU3HAKH IIPOTCKaHWs peaKiMii MOHHOrO ob6MeHa (0GpazoBaHme ocaaka,
BBIIACJICHHE Tra3a, o0pa3oBaHHE BOJEI), OIBITOB, HIITIOCTPUPYIOIIHX TPHUMEpPbl OKHCIHTEIBHO-
BOCCTAaHOBHUTENLHEIX PEaKIWii (TOpeHHe, peakiHH pasloxeHHs, COEIMHEHHS), PAaCO3HABAHHE
HCOPraHMveCKHX ~BCIIECTB C MOMOLIBIO KAYECTBEHHEIX peakiuii Ha HOHEL pelienue
SKCIEPUMEHTANBHEIX 3374,

Hemeranin! u ux coenuenns

Obmas xapakrepucTika ramoreHoB. OcoGeHHOCTH CTPOEHHS aTOMOB, XapaKTepHEIE
CICNICHH OKHCICHHA. CTpOocHHe M (H3MYECKHE CBOMCTBA MPOCTHIX BEIECTB — TA/IOrCHOB.
XHUMHYECKHE CBOMCTBA Ha IpHMepe XJopa (B3auMOJEHCTBHE C MeTalUIaMH, HEMeTaJIaMH,
menoyamu).  Xnoposomopos. ConsHas KHCIOTA, XHMHYECKHE CBOMCTBa, TOJNyYeHHE,



npumenenune. JleiicTBue Xiopa u XJIOPOBOZIOPO/IA HA OPraHU3M 4YeNloBeKa. BaxHeiimme XJIOPHJIBI
H MX HaXOXIEHHE B IPHPOJE.

Obmas xapakTeprcTuka sementoR VIA-rpynmsr.  Oco6ennoctn CTPOEHHS aTOMOB,
XapaKTCpHbIe CTeNeHH OokucieHus. CTpoeHwe u (HsHYecKHe cBOMCTBA MPOCTHIX BemecTn —
KHCTIOpoZia U Cephl. AJUIOTPOIHBIE MOTH(pHKALMH KHCJIOpoZa U cepbl. XUMHYECKHE CBOMCTBA
cepsl. CepoBosiopos, cTpoenme, (H3HIECKHE M XHMHYECKHe CBOMCTRA Oxcugsr cepsl Kax
TPEACTABUTE/I KHCIIOTHBIX OKCHIOB. CepHas KHCIIOTa, (U3MYeCKHe U XMMHYECKHe CBOHCTRA
(o0ume Kak npeacTaBATENs Kiacca KACTIOT U cenuduueckue). XuMudeckue PeaKuyH, nexamue
B OCHOBE IIPOMBILIICHHOTO CIOCO0a MOTyYeHus CEPHOH KHCIOTHL. [IpuMeHeH e CepHOt KHCTOTEL
Comn cepHOli KHUCTOTHI, KawecTBeHHas peaKuus Ha Cynboar-noH. Haxoxzpenme cepsl u eé
COCIMHEHHH B mpupomae. XUMHYECKOe 3ArPASHCHHE OKPYKAIOUIEH Cpenbl COeMHHEHUSIMHU CepBI
(KHCIIOTHBIE IO /IH, 3arps3HeHHe BO3/yXa U BOTOEMOB), CIIOCOOEI ero IPEeJOTBPAIEHHUS.

Obmas xapakTepucTHKa 3IeMEHTOB VA-rpynner.  Ocobennoctn CTPOEHHS aTOMOB,
XapakTCpHBIE CTENCHH OKHCIEHHS. A3O0T, PaclIpoCTpaHCHHE B MpUpoze, (H3MYECKHE WU
XUMHIecKHe CBokcTBa. Kpyrosopot asora B mpupoze. AMMuUaK, ero Gpu3MYecKHe 1 XHMHUIECKHeE
CBOHCTBA, TIOJIydeHHe U npuMeHenue. Comm AMMOHHSI, HX (PU3HYECKHE U XHMHUECKHE CBOMCTBa,
npuMeHenne. KauecTBeHHas peakmusi Ha MOHBI aMMOHMS, A30THas KHCIIOTa, €8 moJy4yeHHe,
dusnyeckme W XHMMHUecKHe cBOICTBA (o6mme Kak mNpencTaBHTENs Kmacca KHCIOT m
cnenuduueckue). HMcmons3osanue HUTPATOB H COJICH aMMOHHA B Ka4eCTBE MHHEPAIbHBIX
ynobpeHnuii. Xumuyeckoe 3arpssHenue OKPYXKAOIIEH CPEIbl COCTMHEHNAMH a30Ta (KHCIOTHEIE
AOKH, 3arpsASHCHUE BO3/yXa, NOYBEI M BOZOEMOB). Docdop, amioTponHble MOTHpHKALHH
docdopa, dusnueckne u xuMUTECKHE CBOHCTBA. Oxcun pocdopa (V) u dochopras KHCJIOTa,
(usuyeckme W XuMHueckHe CBoiicTBa, nonyuenue. McrmonssoBanue (ocdaToB B KkayecTse
MHUHEPATBHBIX yI0OpeHHii.

O6mias xapaKkTepHCTHKA 3JIEMEHTOR IVA-rpymmer.  Oco6ennoctu CTPOECHHS aTOMOB,
XaPAKTEPHbIC CTENIEHH OKHCIEHHS. YTICPOJ, a/lIOTPOIIHbIE MOJH(HKAIMH, pacpOCTpaHeHHE B
npupoje, PU3HIECKHEe H XHMHYCCKHE CBONCTRA. Ancop6uus. Kpyrosopor yriepona B npapose.
Oxcujipl yriepoza, ux GpH3NYECKHE U XHMHYCCKHE CBOHCTBa, ICHCTBUE HA JKUBBIE OPraHHU3MEIL,
TIOJTyICHHC W MPUMEHEHHE. DKOJIOTHYECKHE NPOBIIeMBl, CBI3aHHbBIE ¢ oxcuoM yriepoxaa (IV),
THIIOTE3a ITI00ATBHOTO TIOTEIUIEHHs KIIUMATa, TIAPHUKOBEIH 3¢ dekt. YroneHas kuciora u eé
COMH, HX (H3MYECKHE H XMMHYECKHE CBONCTBA, NIOJIyYCHHE H IpuMeHeHue. KadecTBennas
peaknus Ha KapOoHaT-uoHsl. Mcnonszosanue KapOOHATOB B GBITY, MeIHIIHHE, IPOMBIILIEHHOCTH
U CEIIbCKOM XO3SHCTBE.

IlepBoHa4abHbIE IOHSTHS 06 OpPraHHYECKHX BEIECTBAX KAK O COCIMHEHUAX YTIIepoa
(MeTaH, 5TaH, STHJICH, ANETHIICH, 3TAHOJI, TIMLCPHH, YKCYCHAs KucnoTa). [Ipupoansle nerounnku
YITI€BOZIOPONIOB (Yroib, MPHUPOHEIA ra3, HedTh), TIPOIYKThI HX nepepaboTku (OeH3MH), HX polb
B OBITY H MPOMBINLICHHOCTH. ITOHATHE 0 GHOTOrHYECKH BAYKHEIX BEIIECTBAaX: JKHUpax, Oenkax,
YIIEBOMaX — HW WX pOIM B JKH3HH 4YelOBeKa. MarepHanibHOe eIHHCTBO OpPraHHYeCKUX H
HEOPraHWYECKUX COETHHEHHIH.

Kpemnmit, ero dQusmdeckne u xumuueckue CBOMCTBa, TOJIyYEHHE W MpPHUMEHEHHE.
Coennuenus kpemHus B mpmpome. O6mme npeacraBiaeHuss o6 okcume kpemuus (IV) u
KPEMHUEBOM KucoTe. CHIIMKATHI, HX HCIOIB30BAHHE B ObITy, B IpOMBIIUIEHHOCTH. BaHemme
CTPOMTEIBHBIC MAaTepUaibl: KepamHMKa, CTEKNIO, LEMEHT, GETOH, Kele306eTOH. [IpoGiemsr
6€3011aCHOTO MCIIOIB30BAHHSA CTPOUTETBHBIX MaTepHajIoB B IOBCEAHEBHOM KHU3HH,

Xumuueckuit sxcnepumenm:



H3y4eHHE 00pasoB HEOPraHWYECKUX BEIIECTB, CBOHCTB CONIHOM KHCIIOTHI, IpOBeIeHHE
Ka9CCTBCHHBIX peaKUMi Ha XJIOPHA-HOHEI H Hal/II0IeHUE IPU3HAKOR WX TIPOTEKAHMs, OIIBITHI,
OTpaXKaAIoIue PUHICCKHE H XHMHUYECKHE CBOHCTRA TQJIOTCHOB H HX COCIHHEHHMH (BO3MOMKHO
HCIIO/Ib30BAHAE BHIICOMATEPHANOB), O03HAKOMIICHHE C obpasnamu XJIOpH/OB (ramorennos),
O3HaKoMIeHHe ¢ ofpasuaMu cepsl u eé COCAHHCHUAMH (BO3MOXKHO HCIIOIB30BAHHE
BUJICOMaTepHaIOB), HaOmONeHHe nponecca  oOyriMBaHHMA  caxapa moj JeicTBHEM
KOHLICHTPHPOBAHHOM CEPHOM KHCIIOTEHI, H3yYeHHe XHMHIECKHX CBOHCTB pasbaBlIeHHOM cepHOl
KHCIIOTBI, IIPOBEJIEHHE KAYeCTBCHHOW peakmmu Ha CyIb(aT-HOH ¥ HabmoneHHe IpH3HaKa ed
IPOTCKAHMUS, O3HAKOMIICHHE ¢ (GU3MYECKMMH CBONCTBAMM azora, ochopa u HX coeaHHEHHUiL
(BO3MOKHO HCTIOJIB30BAHHE BU/IEOMaTepHaos), obpasnaMu a30THBIX U (ocdopurix yro6penui,
[IoTy4eHue, coOupaHHe, pacHO3HaBaHHE U M3ydCHHE CBOHCTB aMMHaka, IpPOBEIEHHE
Ka4CCTBCHHBIX PeaKIlii Ha HOH aMMOHHS U (BochaT-HoH 1 H3yICHHE IPU3HAKOB HX TIPOTEKAHHUS,
B3aHMOZICHCTBHE KOHLCHTPHPOBAHHOM A30THOMN KHCIOTEI ¢ MEZBI0 (BO3MOXHO HCIIOIB30BAHHE
BH/ICOMAaTepHAliOB), H3y4YeHHE Mojelieii KPUCTAIHICCKUX  PEIIETOK  aiMasa, rpadura,
(ynnepena, o3nakomenue ¢ TIPOLIECCOM anCOopOIMH PACTBOPEHHBIX BEIIECTR AKTHBHPOBAHHBIM
YTIIEM H yCTPOHCTBOM POTHBOra34a, ToJlyeHne, CoOHpaHue, PaCcTio3HABAHHE U H3yYeHHE CBOHCTR
YIIICKHCIIOrO rasa, NpoBeleHHE KadeCTBEHHBIX PeaKunii Ha KapOOHAT M CHIIMKAT-HOHBI M
M3Y4€HHC [PU3HAKOB MX MPOTEKAHMS, O3HAKOMJICHHE IPOAYKUHEH  CHIMKATHOMH
[IPOMBIIIICHHOCTH, PEIIeHHE IKCIICPUMEHTAIBHEIX 33124 [0 TeMe «Baxwueiimue HemeTamis 1 Hx
COCIMHEHHS Y.

Meranae! u ux coeqnnenus

O61as XapaKTePUCTHKA XHMUYECKHX 2IeMEHTOR — METaJUIOB Ha OCHOBaHHMH HX IT0JIOKEHHS
B Ileproandeckoii cHcTeMe XHMHYECKHX 3JeMEHTOB H. H. MenpaeneeBa u cTpoeHHst aTOMOB.
Crpoenne Meramio. Meramnueckas cBs3s MCTANINYECKas KPUCTAIHYECKAs pemETKa.
ONEKTPOXUMUYECKHt psij HANPHKEHUH MeTaoB. OU3HYECKHE M XUMHYECKHEe CBOMCTBA
MeTamoB. O6mue crocoGel momydeHns MeTamios. I1oHsTHe o KOPPO3HH METAJUIOB, OCHOBHBIE
CIOCOOBI 3aIUTEI HX OT KOppo3ud. CIUIaBbI (cranb, 9yryH, AHOpaTIOMHHHIL, OpoH3za) u mx
IPHMEHEHHE B OBITY U MPOMBIILIEHHOCTH. :

Illenounple MeTamIEL: MoNOKEHHE B Ilepuonmyeckoit cHCcTeMe XHMHYECKHX 3/IeMEHTOR i
U. Menneneesa, crpoenue ux aTOMOB, HaxoXJIeHUe B mnpupojne. PHU3MYEecKHe W XUMHYECKHe
CBOHCTBA (Ha pUMepe HATpus U Kayus). OKCHIB 1 TH/IPOKCH/IBI HATPUSA U Kanus. [IpuMeHenue
IICJI0YHBIX METAJUIOB H HX COEINHEHHUH,

[{enounO3eMenbHEIEe METATIIEI MArHUH H KaIBIHIL: I0T0KEHIE B [Mepuomnyeckoii cucreme
XUMHHCCKHX SneMenToB JI. . Menjeneesa, cTpoeHHe HX aTOMOB, HAXOXICHHE B pupoje.
Du3nyecKue U XUMHYECKHE CBOICTBA MAarHHS H Kanblys. BakHelIlne coelMHEHNs Kanbius
(okemp, THpOKCHA, com). JKECTKOCTE BOIBI H CIIOCO6E & yCTpaHEHHS.

Amomunuil: nonoxenue B IlepHomuYeckoll cHcTeMe XHMHYECKHX deMeHToB J[. M.
Mennieneera, ctpoeHre atoma, HAXOKIECHHE B npupoje. Ou3nYecKre U XHUMHYECKHE CBOCTBA
aMOMUHHUS. AMDOTEPHEIE CBOHCTBA OKCHIA 1 THJIPOKCHIA aTFOMHHHS.

Keneso: mnomoxenwe B IlepHomuueckol cucTeMe XMMHYECKHX osyeMeHTOB J[. H.
Menneneena, crpoenue atoMa, HaxoXkIeHHe B npupoae. PU3HIECKHEe W XHMHYECKHE CBOMCTRA
Kene3a. OKCHIBI, THAPOKCHIBI M COJNH SKeje3a (I) u xenesa (III), ux cocrae, cBoiicTBa
IOy YEHHE.

Xumuueckuit sxcnepumenm:

O3HAKOMIIEHHE C 0O pasLaMi METaILIOB H CIUTABOB, HX (PH3MYECKHUMH CBOWCTBaMH, H3YYECHHE
PE3YJIPTATOB KOPPO3HH METAIUIOB (BO3MOXHO HCIIOIB30BAHUE BH/ICOMAaTEPHAIIOB), 0OCODEHHOCTEIT




B3QUMOZNEHCTBAS OKCHAA Kalblius u HAaTpUd ¢ BoOmOH (BO3MOMKHO HCII0JIb30BaHHE
BH/ICOMATEPHANIOB), MCCIENOBAHHE CBOMCTR KECTKOM BOIEI, mpomecca TOPEHHs JKejleza B
KHCIIoponie  (BO3MOXHO — HMCIOJIB30BaHME BHIICOMATePHAIIOB),  [PH3HAKOR IIPOTEeKaHHsA
Ka9CCTBCHHBIX PEaKIHil HA HOHELI: Maruus, Kajlblus, aTIOMHHHAS, nuHKa, xenesa (II) u xenesa
(IIT), mexu (I1), HabmoneHwe 1 OIUCAHHUE [POLECCOB OKPALIMBAHMS TIJIAMEHH HOHAMH HaTpHs

Xumus u okpyxaromasn cpena

Bemecrsa u marepuaner B TOBCEAHEBHOM XU3HH YejloBeka. BesomacHoe UCIIOJIE30BaHKE
BEIIECTB H XHMHYECKUX peakiuii B ObiTy. Ilepsas momoms IIPH XHMHYECKHX OKOrax u
OTPaBIICHHX.

XuMudeckoe 3arpssHenne OKpYJXKaloIen cpensl (penensHas AOIyCTUMas KOHIIEHTpaIHs
BEHICCTB, nanee — [1J1K). Ponb xumuu B PEIICHUH 3KOJIOTHIECKUX Mpobiem.

Xumuueckuii sxcnepumenms:

H3y4eHHe 00pas1oB MaTepuasos (cTexio, crmaBel MCTAILIOB, IOJIMMEPHbIE MaTepHakI).

Mescnpeomemnsie ceazu

Peanusanus mexnpenvernsix casseii TIpY H3Y4CHHH XHMHH B 9 KJIacce oCYIecTBIgeTcs
4CPE3 HCIIOJIb30BAHUE KaK 00IIHX CCTCCTBCHHO-HAYYHBIX IOHSTHH, TaK U TOHATHI, ABISIOLIAXCS
CHCTEMHBIMHE JUISL OT/JIENIEHBIX TPEIMETOR €CTECTBEHHO-HAYYHOIO I[UKJIA.

OGme ecTecTBEHHO-HayYHEIe TTOHATHS: HayuHEId (aKT, runoresa, 3axoH, TEOpHs, aHAIIN3,
CHHTE3, KIACCH()HKAIMS, IEPHOAHIHOCTS, HaOIIO/IEHHe, JKCIEPHMENT, MO/IEIIUPOBaHHUE,
H3MEpPEHHE, MOZIeIb, SIBJICHHE, TAPHHKOBEII s¢exr, TexHomOrHS, MaTepHalkl,

Qu3uka: Matepus, atowm, SJICKTPOH, TNpPOTOH, HEHTPOH, HOH, HyKIHL, U30TOIIEI,
PalMOaKTHBHOCTh, ~MOJIEKY/Ia, 3JIEKTPHYCCKHIA 3apall, IPOBOJHHKH, MOJYIPOBOJHHKH,
AMOICKTPUKH, (DOTOI/IEMEHT, BEWIECTRO, Tejo, 00BEM, arperaTHoe COCTOSHHE BEIleCTRa, ras,
PacTEOp, paCTBOPUMOCTB, KPHCTAILIHYECKAS PEIIETKA, CIUIaBbI, PH3HIECKHE BETHIHHBI, €JUHUIIEL
M3MEPEHHA, KOCMUYECKOE IPOCTPAHCTBO, IIAHETH, 3B€31b1, CosHile.

Buonorusa: ¢porocunres, Abixanue, Ouocdepa, skocucrema, MHHepajbHEIE yHOOpeHHs,
MHKPOS/ICMEHTBI, MAKPOIJIEMEHTBI, [IUTATe bHbIE BEIECTRA.

I'eorpams:  armocdepa, ruapocepa, MHHEpambl, TOpHbIE HIOPOJBI,  TIOJIE3HEIE
MCKOTIaeMbI€, TOILIHBO, BOMHBIE PECYPCEL.



IINTAHUPYEMBIE PE3YJIbTATHI OCBOEHHS IIPOTPAMMEBI IO XUMHH HA
YPOBHE OCHOBHOI'Q OBIIET'0 OBPA3OBAHUS

JAYHOCTHBIE PE3Y.JIbTATBI
JlmanocTHBIE  pesynbrathl OCBOCHHSA IIPOTPAMMBI  OCHOBHOTO 0GImero obpazoBanus

COOTBETCTBHH C  TpagUOMOHHBIMHU POCCHHCKHMA  COLMOKYTBTYPHEIME 1 JYXOBHO-
HPAaBCTBECHHBIMH LICHHOCTSMH, NPHHATBIMH B obImecTBe mpaBmiaMu u HOpPMaMH HOBeNeHHs u
CIIOCOOCTBYIOT Iponeccam CaMOTIO3HAHHS, CAMOPA3BHTHS M COLMATH3AAN o0ydaromuxcs,

MUpa u o011ecTBa;

2) rpakaHCKOT0 BOCIIHTAHMES:

KOJIJIEKTHBE, KOMMYHUKAaTHBHOM  KOMIETEeHTHOCTH B OOIIECTBEHHO  TOJIe3HO,
yqe6aonccnen03arenscxoﬁ, TBOPYECKOH M JAPyruX BHIax ACATCIIBHOCTH, TOTOBHOCTH K
Pa3HO06pasHOl COBMECTHOM NesTesHOCTH DY BBIITOJITHEHHH Y4eOHBIX, II03HABATETbHEIX 3ajay,
BBINIOJTHCHUM XHMHUYECKHX OKCIIEPUMEHTOB, CO3[AHHH Y4eGHBIX NIPOEKTOB, CTPEMIIEHHS K
B3aHMOTIOHHMAaHHIO M B3aHMOIIOMOIIM B Tponiecce 5ToH y4eOHOH IesTebHOCTH, FOTOBHOCTH
OLCHABATE CBOE NOBE/ICHHE U IIOCTYIIKH CBOMX TOBapHIIEH C MO3UIIUH HPABCTBEHHBIX 1 IIPaBOBBIX
HOPM ¢ y4€TOM OCO3HAHHS TIOCIIEICTRHIT ITOCTYTIKOB;

3) neHHOCTH HAYYHOrO MO3HAHHS:

MHPOBO33PCHYCCKHE  MpPEJACTABIECHHS O  BeleCTBE W XHMHYECKOH  peakimu,
COOTBETCTBYIOMIHE COBPEMEHHOMY YPOBHIO PasBUTHS HAyKH M COCTABJAIOLIMNE OCHOBY JIf
TIOHUMAHHS CYITHOCTH HAYYHOU KapTHHEI MHpa, IpeJICTaBIeHHS 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3sBUTHA IIPUPO/IbI, B3aHMOCBS3IX YeJIOBEKa ¢ TIPUPOJTHOH CPEJIOi, O POH XUMHUHU B NO3HAHKK
ITHX 3aKOHOMEPHOCTEIH;

HIO3HABATe/IbHBIE MOTHBEI, HANPAaBICHHBIE HA TIOTyICHUE HOBBIX 3HAHHI M0 XHMHH,
HEOOXOMUMBIE 1T OGBIACHEHHS HalJIOlaeMbEIX  IIPOLIECCOB M ABJICHHH, I103HABATEIBHOM,
MH(POPMALMOHHOM H YUTATETBCKOM KYIBTYPEL, B TOM YHCJIE HABBIKOB CAMOCTOSTENbHOM paboTel
C YYeOHBIMH TeKCTAMH, CIPaBOYHOI JUTEPATYPOH, JOCTYIIHBIMH TEXHHYECKHMHU Cpe/icTBaMH
HH()OPMAIHOHHEIX TEXHOJIOTHi;

HHTEPEC K OOYYCHHIO M MO3HAHHIO, J0003HATELHOCT, TOTOBHOCTh H CIOCOGHOCTE K
caM000pa30BAHKIO, POEKTHON M HCCICNI0BATEIbCKOM JIEATEIBHOCTH, K OCO3HaHHOMY BHIOOpY
HATIPABJICHHOCTH H YPOBHSA 00y4YeHH s B NabHEHIEM;

4) hopmuposanus KYJBTYpPBbI 310POBbS:

OCO3HAHMC ICHHOCTH J)KH3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 310pOBEIH 00pa3s XH3HH, OCO3HAHHE MOCICNCTBHH 1 HENPHUATHE BPEJHBIX IPHUBBIYCK
(ymoTpebnenns amkorons, HAPKOTHKOB, KypeHHs), HEOOXOIHMOCTH COBIIIONSHHUS IIpaBHII
6e30nacHOCTH IIpH OBPALICHUH ¢ XUMHYeCKHEMHT BEIICCTBAMH B OBITY H peasbHOM KH3HH;



5) TpyAoBoro BocnuTanus:

HHTCpeC K MPaKTHYECKOMY M3YYeHHIO npodeccuii H Tpyna pazmuunOro pojia, yBaskeHHe K
TPYZy ¥ pe3yIbTaTaM Tpya0Boii ACATCIIEHOCTH, B TOM YHCJIE HA OCHOBE IPHMEHECHHS IIPEMETHBIX
SHAHHH 10 XHMHH, OCO3HAHHLIX BEIOOP HHIMBHIYaIIbHOM TPACKTOPHH  IIPOJOITKEHH
00pa3soBaHus ¢ YYETOM MHYHOCTHEIX HHTCPECOB M CIOCOOHOCTM K XHMMH, OGLIECTBEHHBIX
HHTEPECOB W INOTpeOGHOCTEH, ycmemmnoi IPOGECCHOHANBHON  [IeSTeNbHOCTH K pasBUTHSA
HEOOXOIMMBIX YMEHHiA, FOTOBHOCTE a/lalITHPOBAThCS B PO(ECCHOHANBHOM cpee;

6) 3K0JIOTHY€CKOI0 BOCIIHTAHMA:

SKOJIOTHYECKH IIeIeco00pa3sHoe OTHOLICHHE K TIPEPOZC KaK UCTOYHHKY JKH3HH Ha 3emire,
OCHOBE €€ CYINECCTBOBAHHSA, OHMMAHHE [EHHOCTH 370poBoro u OesomacHoro o6pasa XKH3HH,
OTBCTCTBCHHOE OTHOIIEHHE K COGCTBEHHOMY dusmdeckomy u IICHXMYECKOMY 3/10pPOBBIO,
OCO3HAaHHE LEHHOCTH COOMONCHHS PABAI 6E30IaCHOTO TIOBEAIeHHS TIpH paboTe ¢ BelecTraMmy,
a TAlOKE B CHTYAllUAX, YTPOKAIOLIUX 370POBBIO U JKH3HHA TIOLei;

CNOCOOHOCTH IIPHMEHSTE 3HAHHS, TIOy9aeMBbIC IIPH H3YYCHHH XUMHH, 1715l PEIICHHS 3a1ad,
CBA3AHHBIX C OKPYKAalOlleH NpUpomHoi cpenoit, s ITOBBIIICHUSA YPOBHS BKOJIOTHUYECKOMH
KYABTYPEI, OCO3HAHMSA ITOGATBHOTO XapaKTepa 9KOJOrHICCKIX IpoONeM  myTed uX peruenus
IIOCPE/ICTBOM METOJI0B XHMHH, SKOJOTHYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJ/ICTBOBATLCSH HM B
TI03HABATE/IEHOM, KOMMYHHKATHBHOM U COLHAIELHO IIPaKTHKE,

METANIPEAMETHBIE PE3YJIbTATBI

B cocraBe merampenmernbix PE3YIILTATOB BBIACIAIOT 3HAYAMBIE I (OPMHPOBAHMS
MHPOBO33PEHUs OOIUEHAYYHBIC HOHATHS (3aKOH, TCOpPHA, NMPUHIUI, THIIOTE3a, (aKT, cHCTeMa,
TIpOLECC, SKCIEPUMEHT H JIPyToe.), KOTOPHIe HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX yUeOHBIX
[IpEIMETax U IMO3BOJIAIOT HA OCHOBE 3HAHMH H3 3THX IPEAMETOB ()OPMHPOBATH NPENCTABIEHHE O
LEJNOCTHOH Hay4HOH KapTHHE MHpa, u YHHBEpCallbHBIE Y4eOHBIE NeHCTBHS (mo3HaBaTenbHBIE,
KOMMYHHKaTHBHBIE, PEryJISTHUBHEIE), KOTOPHIC O0GECICYHBAIOT (opmMupoBanue TOTOBHOCTH K
CaMOCTOSTEILHOMY IINIAHHPOBAHHIO U OCYINECTBICHHIO y4ebHOii nesTensHOCTH,

IosHaBaTebHbIe yHHBEpcaIbHBIE yuebHbIe JeiicTBus

basosrie toruyeckue aeiicreus:

YMCHUS HCIOIB30BaTh MNPHEMBI JIOTHYECKOTO MBIIUICHHS IIPH OCBOCHHHM 3HAHHII:
PACKPEIBATH CMBICIT XUMHIECKHX TOHATHI (BBLISIISATE HX XapaKTEPHBIC IPH3HAKH, YCTAHABIUBATE
B3aUMOCBA3h C NPYTMMH IOHSATHAMH), HCIIONB30BaTh NOHATHS JUIS OGBACHCHHS OTJIEJIbHEBIX
(haxTOB U ABNIEHHUI, BEIGHPATH OCHOBAHHA K KPUTCPHH JUII KINACCHGHKALNH XHUMHYECKHAX BEILECTB
H XHMHWYCCKHX PCaKIHH, yCTaHABIHBATH [PHIHHHO-CIICACTBEHHEIE CBI3H MEXy 00BeKTaMHu
M3yUCHHs, CTPOHTH JIOTHYECKHE DACCYXICHHs (MHIyKTHBHEIE, ACAYKTUBHEIE, 110 AHAJIOTHH),
AeN1aTh BRIBOMBI U 3aKJIOYEHHS;

YMCHHE TIPHMCHATh B HPOLECCE MO3HAHMS MOHATHS (IIPEIMETHBIE H MeTanpe/MeTHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIEINH, HCNOJIb3YCMBIC B XHMHH, IPe0OpPa3OBHIBATE IIHPOKO
IIPUMCHACMBIC B XMMHH MOJE/bHBIC NPEJICTABICHHUS — XUMUUECKH 3HAK (cMMBOJ 31eMeHTa),
XUMHYecKas (OpMyNla M ypaBHEHHE XHMHYECKOM PeaKUuM — IIpH pELICHHH Y4eOHO-
[IO3HABATENBHBIX 3a/1a4, C YyY8TOM OTHX MOJEIBHBIX IIPE/ICTABIICHHI  BBIABIATH U
XapaKTCpU30BATh CYMICCTBEHHBIE MPU3HAKH H3yYaeMbIX OOBEKTOB — XUMHUYECKHX BELIECTB H
XUMHYCCKHX PEAKIHH, BBIBIATH 0OIIHE 3aKOHOMEPHOCTH, IIPUYMHHO-CIIEICTBEHHBIE CBS3H H
IIPOTHBOPEYHS B U3y9aE€MbIX MPOLIECCAX U SBIICHUAX.

bazosble HecnenoBarenbckne nelicrus:



YMCHHE HCIIOJIb30BaTh IIOCTABICHHBIE BOTIPOCEI B KaueCTBe MHCTPYMEHTA NO3HAHHS, a
TAKIKC B KAYECTBE OCHOBBI I (OPMHPOBAHMS THIIOTE3E] II0 TIpPOBEPKE IPABHILHOCTH
BLICKa3BIBACMBIX CYKICHMIA;

NpPUOOpETEHHE OmEBITA MO IUIAHHPOBAHHUIO, OPraHU3allid U HPOBENCHHIO YYE€HHIECKHX
SKCIEPUMEHTOB, YMEHHE HaOIIONATh 32 XOIOM TIporiecca, caMOCTOATEIBHO MPOTHO3UPOBATE €0
pe3ynbTar, GpopmynuposaTs 0606LICHHS © BBIBOZIBI 110 pe3y/bTaTaM NpOBEAEHHOTO OIbITA,
HCCIICIOBAHHA, COCTABIATE OTYET O MPOCIaHHOM pabore.

PaGora ¢ undopmanmeii:

YMEHHE BEIOMpATh, aHATHU3HPOBATH U MHTEPIPETHPOBATE HHYOPMALNIO PA3THYHEIX BHIOB
1 GopM IpejcTaBIenHus, NOJIy9aeMyI0 H3 pa3HbIX HCTOYHHKOB (Hay4HO-TIOMyIsApHAs JHMTEpaTypa
XHMHIECKOT0 COAEPIKAaHNUS, CIIPABOYHBIE TOCOOHS, pecypesl MiHTepHeTa), KpHTHYCCKH OLleHHBATE
TIPOTHBOPEYHBYIO U HEOCTOBEPHYIO HHPOPMALIHIO;

YMCHHE NPUMCHSATD PA3THYHBIC METOJIBI M 3aIPOCH! IIPH IIOHCKE 1 orbope HHpopMaHH 1
COOTBETCTBYIOIHX NaHHEIX, HCOOXOMUMBIX [T BHIIOHEHMS Y4eOHBIX M IIO3HABATEbHEIX 3374
OIPENIENICHHOr0 THIIA, NPHOOPETEHHE OMBITA B OGIACTH UCTIONIBE30BaHHA HH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJaileHHe KyIbTYpOil aKTHBHOIO HCIIONb30BAHMS Pa3IMYHEIX
TIOHCKOBBIX ~ CHCTEM, CaMOCTOATENBHO BBIGHpPATH ONTHMAIBHYI0 (OpMy TpencTaBliCHHS
MHGOPMALMK M HIUTIOCTPHPOBATH PCIIacMEIC 3a7a4d HECIOXKHBIMA CXEMaMH, JMArpaMMaMi,
Apyramu Gopmamu rpaduKy u ux KOMOHHAIMSIMY;

YMCHHE MCIIOIb30BaTh M AHAIM3HPOBATE B NpoIecce yueOHOH u HCCIIEI0BATENBCKOM
ACATENTBHOCTH HH(GOPMAIHIO O BIHIHUN TIPOMBILILICHHOCTH, CeJIbCKOTO X03AHCTBa U TPaHCIOpPTa
Ha COCTOAHHE OKPYKAOIICH IIPUPOIHOIM Cpepl.

KommynukaTusubie YHHBepcaJbHbIE YU4eOHbIe AelcTBHN:

YMCHHA 3a]aBaTb BONPOCEI (B XOn€ mHanora H (WIH) AUCKYCCHH) MO CYIIECTBY
o0cyxIaeMoil  TeMsbl, (opMyIMpOBaTE CBOM IIPENTOKEHHS OTHOCHTENLHO BBINOTHEHHS
NIPEIIOKEHHOM 3a1auH;

YMEHHA NPCCTABIATH IIOIY4CHHbIE PE3yIbTaThl I03HARATEIBHOM 1eSTeIbHOCTH B YCTHBIX
H [HCHMEHHBIX TCKCTaX; JIeNaTh IPE3EHTAallMI0 De3Y/IBTATOB BHIMONHEHHS XHMHUECKOTo
OKCIEpUMEHTa (J1abOpaTOpPHOro OIBITA, J1aGoPaTOPHO paboTEl 1O HCCIENOBAHMIO CBOMCTB
BEILECTB, Y4eOHOro mpoexTa);

YMEHHS y4eOHOIO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHO MIO3HABATENEHOM H
HCCJIE0BATE/ILCKOM JESTEIbHOCTH NPH PENICHWH BO3ZHHKAIOIIHX npobyieM Ha OCHOBe yuéra
OOIIMX WMHTEPECOB M COIIACOBAHMS TIO3HIIHIA (obcyxneHus, oOMEeH MHEHHSMH, «MO3rOBEIE
LITYPMBD), KOOpIMHALKMS COBMECTHEIX JECHCTBHI, ONpe/ieNeHne KPUTEPHEB M0 OIEHKE KAYeCTBA
BBITNIOTTHEHHOH paboTHI 1 ApyrHe).

PerynarnBabie yHuBepcaibHbIe y4eOHblIe neiicTBHA:

YMCHHE CaMOCTOATENLHO ONPEJIEIATh eI NeATeNEHOCTH, TLIAHHPOBATh, OCYILECTBJIATE,
KOHTpOJIMPOBATE M IIpH HEOOXOIMMOCTH KOPPEKTHPOBATh CBOKO AEATEeNIbHOCTh, BBIOUPATH
Hanboee s hexTuBHEIE CIOCOGH! perreHns Y4eOHBIX U 03HABATEBHBIX 33124, CAMOCTOSTELHO
COCTAB/IATE HIIK KOPPEKTHPOBATH NPEIOKEHHBIM AIrOPUTM JiefCTBHi IIPH BBITTOJTHEHUH 33JJaHHI
C Y4€TOM MOJyYeHHS HOBBIX 3HAHUH 00 M3yYaeMBIX OOBEKTAX — BEIECTBAX M peakilHsx,
OLCHUBATD COOTBETCTBUE IOJIYYCHHOIO PE3yIbTaTa 3asBICHHOMN IIe/H, YMEHHE HCIONb30BATh M
AHATTM3UPOBATh KOHTEKCTHI, [IpelaraeMble B YCIIOBHH 3aIaHHi.

IMPEJJMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pE3yNBTATOB IO OCBOGHHIO OGS3aTENILHOIO COJIepXKaHus,
YCTaHOBJICHHOTO  JIaHHOM (eZiepanbHOii  paGoYell NpPOrpaMMOM, BEUIEISIOT: OCBOCHHBIE



o0y4aiomumMucs HayuHbre SHAHHA, YMEHHS M CIOCOOBI elCTBHIA, cenupuIecKue s
NIpeIMETHOR 06nacTH «XUMHSA», BHIBI NESTENLHOCTH TI0 TIOJNYYCHHIO HOBOTO 3HAHHA, €ro
MHTEPIPETALMH, TPeobpa3oBaHUIO H IPHMCHEHHIO B Pa3JTMIHEIX YYeOHBIX H HOBBIX CHTYALHSIX.

K konmy ofyuenns B 8 kimacee TIPEIMETHBIC PE3YJIBTaThl HA (Ga30BOM yPOBHE MOJIKHEL
OTP&XaTh CPOPMUPOBAHHOCTE y o0yyaroIuxcs yMeHuii:

PACKPBIBATE CMBIC] OCHOBHBIX XHMHYECKHMX MOHSTHIL: aTOM, MOJIEKYyJIa, XHUMHYECKUI
SJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BCIECTBO, CMECh (OJHOpOAHAT H
HCONHOPOJIHAS), BAICHTHOCTb, OTHOCHTEJILHAS aTOMHasd W MOJIEKyJIspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISPHAS Macca, MaccoBast JOJII XHMHYECKOTO 3]IEMEHTA
B COCIMHCHWM, MOISAPHBIH  00bEM, OKCH, KHCJIOTa, OCHOBAaHHE, COJIb,
SJIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHUS, XUMHYeCKas peakuus, Kiaccupukamms
PCaKIUH: PEaKIMH COeIMHEHHS, PCAKINH PA3NIOKEHNs], PEAKIHH 3aMelIleHH s, peakiu
obMeHa, 5K30- u SHAOTCPMHUICCKUE PEAKIMH, TEIIOBOM ) hexT peakuu, A1po aToma,
JJIEKTPOHHEIH CIOH aroMa, aToMmHas opOuTaNb, pajgHyc aToMa, XMMHYECKas CBS3b,
HOJIApHAs W HETOJIIpHAs KOBAJICHTHAs CBA3b, MOHHAS CBA3b, HOH, KAaTHOH, aHMOH,
PacTBop, MaccoBast 10151 BEIeCTBA (IPOLEHTHAL KOHLEHTPAIIKs) B PaCTBOPE;
HIUTFOCTPHPOBATh B3aHMOCBA3b OCHOBHBIX XHMHYECKHX MOHSTHIL H [PHUMEHSATH 3TH
TIOHATHSA IIPH OTIMCAHHHU BEIIECTB H HX IPEBPALICHHI;

HCIIOJIb30BaTh XHMHYECKYK) CHMBOJIMKY IS COCTAaB/ICHHS dopmyn BelmecTB u
YPaBHEHHH XUMHYECKHX PEaKI[HIi;

OIPCIEIATE BAJICHTHOCTE ATOMOB 3JIEMEHTOB B OHHApHBIX COEIMHCHHSX, CTENEHb
OKHCIICHHS 3JIEMEHTOB B OWHAPHBIX COEIMHEHHSX, NPHHAUIC)KHOCTh BELIECTB K
OIpPENeNEHHOMY KJIacCy COEOMHEHHH 110 dopmynam, BHI XuUMHYECKOH CBS3H
(xoBajIeHTHAS U HOHHAs) B HEOPraHHIECKHX COCIUHEHHAX

PacKpbiBaTh cMbIch Ilepuonmueckoro saxoma JI. U. Menpeneesa: neMoHCTpHPOBATH
TIOHUMAHHE IICPHOJMYECKOH 3aBHCHMOCTH CBOMCTB XHMHYECKHX SIEMEHTOB OT HX
nonoxxenus B Ilepmonnueckoit cucreme, 3akoHOB COXPaHCHHS MacChl BEILECTB,
IIOCTOAHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHUS, 3aKOHA ABoraapo;

OIMHUCBIBATE M XapaKTepH30BaTh TabIH4IHYIO (opmy Ilepuoamueckoit cucTeMsl
XHMHYECKHX 3JIEMCHTOB: pa3jiM4aTh [OHATHA «IJIaBHAS noxarpynmna (A-rpymma)» u
«1obouHas moarpymma (B-rpynma)», mamsie m Gospme MEPUOILI, COOTHOCHTH
0003Ha4YeHHsI, KOTOPBIE HMEIOTCH B Tabnune «[leprouyeckas cHCTEMa XHMHYECKHX
3JIEMEHTORB I[ H MCHJIE‘JIEBBE)) C YHCIOBBIMH XapaKTepHCTHKaMPI CTPOCHHA aTOMOB
XHMHYECKAX SNEMEHTOB (COCTaB H 3apsan sAapa, obliee Ymcio 3JIEKTPOHOB H
PaclpeleIEHHE UX 10 NIEKTPOHHEIM CJI0SAM);

KIacCu(pUIHPOBATE XMMHUECKHE SJICMCHTBI, HEOPraHHYECKHE BEINECTBA, XUMHYECKHE
PEaKIMK (II0 YMCITy M COCTaBY YYaCTBYIOIIMX B PEAKIUA BEIIECTB, 10 TEILIOBOMY
sdpdexry);

XapaKTepH30BaTh (OMHCHIBATh) OOINHE XHMHYECKHE CBOICTBA BELIECTB DPA3IMIHBIX
KIacCcoB, —TMOATBEPXKJas ONMCAHHE IPUMEpPAMH MOJIEKYJIIPDHEIX ~ YpaBHEHHIH
COOTBETCTBYIOIHX XUMHIECKHAX PEaKImi;

IIPOTHO3HPOBATh CBOWCTBA BEINECTB B 3aBHCHMOCTH OT HX KAYECTBEHHOLO COCTaBa,
BO3MOXHOCTH [POTEKAHUS XHMUYECKUX TIPEBPAILEHHH B Pa3IHIHBIX YCJIOBHSAX;
BEIMHCIIATE OTHOCHTENBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
AOJIH0 XHMMHYECKOTO 3JIEMEHTA 110 HOpMyIle COeIMHEHHS, MacCOBYIO JIOJIIO BEILECTBA B
PacTBope, MPOBOTUT PacYETHI 10 yPABHEHUIO XHMHUYECKOH PEaKIiHi;



IIPUMEHSATE OCHOBHBIE ONEPAlMH MEIC/THTEIBHOM ACATCTBHOCTH — aHaW3 W CHHTE3,
CpaBHEHHE, 0000IIEHHE, CHCTEMATU3alHIO, KIACCH(HKAIMIO, BBIABIICHME NPUYHHHO-
CACICTBCHHBIX CBS3€H — JUI1 M3YYEeHHS CBONCTB BCIICCTB M XHMHYECKHX peakLHii,
€CTECTBEHHO-HAYYHBIE METOIBI [TO3HAHMS — HaOJIoNIeH e, H3MepeHe, MOJIEJTAPORAHHE,
SKCNIEPHMEHT (peabHBIH 1 MBICJICHHBIH );

CJICNOBAaTh IpaBUIaM  MOJB30BAHHS XUMHUECKOI Hocyiol  u  nabopaTopHeIM
o0opynoBanueM, a Takxe [paBuIaM OOpalleHHs ¢ BellecTBAMH B COOTBETCTBHH C
HHCTPYKUIHSAMH I10 BBITOIHEHHIO 1a00PATOPHBIX XMMHYECKHX OIIBITOB 110 NIOJIYYEHHIO H
coOupanuio ra3000pa3HEIX BemecTs (Bomopoma wu KHCIIOpOJIa), TPHTOTOBIEHHIO
PACTBOPOB C OIpPeNEIEHHON MACCOBOI moTeit PacTBOPEHHOIO BeLIeCTBa, IUIAHHPOBATh
1 IIPOBOIUTE XUMHYECKHE SKCIEPHMEHTHI [0 Paclio3HaBaHUIO PaCTBOPOB IIEN0YEH U
KHCJIOT C TOMOMIBIO HHAMKATOPOB (JIaKMYyC, (erondranenn, METHIIOPAHK U IPYTHE).

K xouny oGyuenns B 9 kmacce IIPCIMETHBIC PE3YJbTaThl HA 6a30BOM YPOBHE MOJKHEL
OTPaXaTh cHOPMUPOBAHHOCTH Y 06 YIAIOIUXCS YMEHHIA:

PACKPBIBATE CMBICIT OCHOBHBIX XMMHYECKMX IIOHATHH: XHMHYECKHI SJIEMEHT, aToM,
MOIICKY/1a, HOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CIOKHOE BEILECTBO, BAJICHTHOCTD,
SJICKTPOOTPUIATENLHOCTD, CTENECHb OKHCIICHHS, XMMHUYECKas PeaKlHsI, XHMHYECKas
CBA3b, TEIUIOBOH 3()dekT peakiuu, MOJIb, MOJIAPHBIH 00BEM, PacTBOp, INEKTPOIIUTEL,
HESJICKTPOTIHTEL,  SJIEKTPOIMTHYECKAS JIHCCOIHALINS, PCaKIHM HOHHOrO 00MeHa,
KaTamms3aTop, XHMHYECKOE PaBHOBECHE, OOpaTHMEIE M HeoOpaTHMBIE peakiuH,
OKHCTHTE]IPHO-BOCCTAHOBUTENIBHEIE  PEaKIHH, OKHCIIUTENb,  BOCCTAHOBHTEJb,
OKHCJICHHE H BOCCTaHOBJICHME, aJUIOTPOIHA, aM(OTEPHOCTh, XMMHYECKas CBS3b
(koBaleHTHas, HOHHas, METaINIMYECKaAs), KPHCTAIUIHIECKAs pel€TKa, KOppo3Hs
METa/UIOB, CIIIaBbl, CKOPOCTh XHMHYECKO PCAKINH, TPENEeNBHO JOIyCTHMAs
koHneHntparms I1JIK Bemecrsa;

H/IIOCTPHPOBATh B3aUMOCBS3b OCHOBHEIX XMMHYECKHX ITOHSTHH M MIPUMEHATh 3TH
HOHATHA IIPH OIIHCAHUH BEINECTB H HX IIPEBPAILCHHIA;

HCIOIBR30BaTh XHUMHYECKYIO CHMBOJIHKY JUIS COCTABICHHS dGopmyn BemecTB wu
YPaBHCHHH XHMHYECKUX PEaKIIHir;

ONPENICIIATE  BANCHTHOCTE W CTENEHb OKHCICHHA XHMHYECKHX OJIEMEHTOB B
COCIMMHCHUAX DPA3MYHOIO COCTaBa, NPHHAIEKHOCTh BEINECTB K OTIPEJEIEHHOMY
KJIacCy COCIMHEHHWH Mo (OpMyllaMm, BHI XHUMHYECKOH CBS3H (koBaJIeHTHas, HOHHasI,
METAIMYeCKas) B HEOPraHHYECKHX COCHUHEHHSX, 3apsAl HOHA IO XHMHMYECKO
dopmyite, xapakTep cpembl B BOIHBIX PacTBOpax HEOPraHUYECKHUX COEJHHEHMI, THII
KPHCTAILTHYIECKOH PEIIETKH KOHKPETHOTO BEIECTBA;

packpeiBaTh cMpicn [lepuommyeckoro 3akona J[. . Menneneepa u IEMOHCTPHPOBATH
CI0 HOHMMAHKE: OMHUCHIBATE H XapaKTEPHU30BaTh TAOIHUHYIO Gopmy Ileproamueckoit
CHCTEMBI XHMHYECKHX I3JIEMEHTOB: pa3ivdaTh MOHATHS «TJIABHAS nojarpynna (A-
rpynma)» W «mo6o4Has HOArpyIma (b-rpymma)», maneile u Gonbimue IIEPHOIBI,
COOTHOCHTH 0003HAYEHHUS, KOTOPEIE HMEIOTCS B IICPHOIMIECKOH TabuIle, ¢ YUCIIOBBIMH
XapPaKTCPHCTHKAMH CTPOEHHS aTOMOB XHMHYECKHX 3JIEMEHTOR (cocras u 3apsin sipa,
obImee YHCIIO 3JIEKTPOHOB H PaCIpEeNeICHHE UX 110 IEKTPOHHBIM CIOSAM), OOBICHSTS
o0IHe 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB 3EMEHTOR H HX COEIUHEHWH B
TPEAieax ManbIX IEPHOJIOB M IIIABHBIX MOATPYII C yYETOM CTPOCHHS MX aToOMOB;



KIACCH(QUIMPOBATE XHUMUYecKHe JJICMEHTbI, HEOPraHHYeCcKHe BEIIECTBA, XUMHYeCKHe
Peaknuu (mo wmeny u COCTaBy y4acTBYIOUIMX B peakiuy BEIIECTB, IO TemmoBomy
ahdexry, mo m3menenuro CTENCHEH OKHCIIEHHS XUMHYeCKHX 9JIEMEHTOB);

COCTaBIIATh YpaBHEHHUs SJIEKTPOIUTHIECKOH THCCOnMamuy KHCIIOT, menoyelt u cojei,
TIOJIHBIE M COKpalléHHEIE YPaBHEHUSA peakiMil HOHHOrO oOMeHa, YPaBHECHHUS peaxuuii,
HOATBCPIKAIOIIMX  CYIIECTBOBAHME TEHETHYECKOH CBg3M MEXIY BeEIIeCTBAMHU
Pa3IHYHBIX KJIaCCOB;

PAaCKpeIBaTh CyIIHOCTH OKHCIIHTENIbHO-BOCCTAHOBHTEIbHBIX Peakuuii mocpencTBoM
COCTABJICHHUA 3IEKTPOHHOTO GaNaHca HTHX peaKITuii;

IIPOTHO3MPOBATh CBOMCTBA BEINECTRB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH
IIPOTCKAHUA XHMHUYECKUX NIPEBPAILCHHH B pa3IHIHbIX YCIIOBHSIX;

BBIYHCIIITE OTHOCHTEIIBHYIO MOJIEKYIAPHYIO H MOJIAPHYIO MACCHI BEIIECTB, MacCcoOBYO
AOJII0 XUMHYECKOTO 3JIEMEHTA [10 tbopmyie COCAHHCHHS, MACCOBYIO JIOJIIO BEIIECTRA B
PacTBope, npoBOOUTE pacuéThl 1o YPABHCHHIO XUMHYECKOH peaKImu;

cobmonate mpaeuia MMONIB30BaHUA XUMHYECKOI IOCYOOH | 1abopaToOpHEIM
00opynoBaHHeM, a Taike NpaBuna OOpallieHHs ¢ BelecTBAMH B COOTBETCTBHH ¢
HHCTPYKIHSIMH MO BBITONHEHHIO 1abopaTOPHBIX XUMHYECKHX OIIBITOB I10 IIOIYYEHUIO 1
cobupanuro ra3000pa3HbIX BemecTs (aMMHaKa M yriekucioro rasa);

NIPOBOJIUTEL peaKIfuH, IIOATBEPKIAIOIINE KAYeCTBEHHBIH COCTAB Pa3JIHYHBIX BEIeCTB:
PAaCIIO3HABATh ONBITHEIM ITyT&M XJIOpuA-, OpoMHE]-, HOIUA-, KapboHat-, (ocdar-,
CHIIMKAT-, cynbdar-, THIPOKCHI-HOHBI, KaTHOHBI AMMOHHS W HOHBI HM3YyYEHHBIX
MCTAJIIOB, IPHCYTCTBYIOIHE B BOHBIX PAacTBOpaxX HEOPraHHYECKHX BEIIECTB;
[IPUMEHATE OCHOBHBIE ONEPAllHH MBIC/IHTEIEHOM ACATENPHOCTH — aHallM3 W CHHTES,
CpaBHECHHE, 0000UIEHHE, CUCTEMAaTH3aIUI0, BEIABJICHUE NPUYHHHO-CJIEACTRBEHHBIX
CBA3CH — NI M3y4eHHs CBONCTB BCIIECTB M XHMHYECKHX peaKI[Hii, €CTECTBEHHO-
Hay4YHbIC METOIBI [IO3HAHUT — HabroneHue, H3MEPEHHE, MOJICIMPOBAaHHE, 9KCIIEPHUMEHT
(peanbueiid u MBIC/IEHHBIH).
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