


IHHOACHUTEJIBHAA 3AIIMCKA

PaGouast mporpaMma 1o XuMuu A1 00ydaronuxcst 9 kimacca coctaBieHa Ha OCHOBe TpeboBaHUH K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus,
npeacTaBieHHbIX B DeepanbHOM rocy1apcTBEHHOM 00pa30oBaTeIbHOM CTaHAApTe OCHOBHOIO OOLIETo
o0pa3zoBaHusl, ¢ YIETOM pacrpeeIEHHBIX 110 KJIaccaM MPOBEPSIEMBIX TPeOOBAaHUN K Pe3yJIbTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTeIbHOI POrpaMMbl OCHOBHOT'O 001IEro 00pa3oBaHuUs U JIEMEHTOB COAEp KaHu,
MPEJCTaBICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XMUMUH, a TAKKe Ha OCHOBE IIpumMepHON IporpaMMel
BOCIUTaHMsI 00yUarOIIKXCsl IPH MTOJy4YEHUMH OCHOBHOT'O 00111ero oopa3oBanus u ¢ yuérom Konuenuun
MpernoiaBaHus yueOHOTOo npenMeTa « XUuMus» B 00pa30BaTeNIbHBIX OpraHu3anuix Poccuiickoit
®enepanyy, peanu3yoLMX OCHOBHbIE 0011e00pa3oBarenbHble IporpamMmmsl (yTB. Pemennem Komnerun
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuiag yuebHoro npenmera « XUMus» B JOCTHXKEHUE Lieeld OCHOBHOT'O 0011ero oopazoBaHus 00yCIOBIICH
BO MHOI'OM 3HAYE€HUEM XUMUYECKOW HAyKHU B IIO3HAHUU 3aKOHOB IIPUPOJIbI, B PA3BUTUU IPOU3BOAUTEIBHBIX
cuJ1 00LIECTBa U CO3JJaHUH HOBOI 0a3bl MaTepUaIbHON KYJIbTYpHI.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HaYK PacIpOCTpaHMiIa CBOE BIUSHIE HA BCE 00JacTh
YEJI0BEUECKOIr0 CYLIECTBOBAHHUS, 3a/1aJ1a HOBOE BUICHUE MUPA, CTala HEOThEMIIEMBIM KOMIIOHEHTOM
MHUPOBOU KYJIbTYpBbl, HEOOXOJMMBIM YCIIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUH CIY)KUT OCHOBOM JIJIst
(bopMHpOBaHUS MUPOBO33PEHUS UEJIOBEKA, €ro MPEACTaBIEHUI 0 MaTepUaibHOM €JMHCTBE MUPA; BXKHYIO
poJib UrparoT GopMUpYyEMbIE XUMHUEHN MPEACTABIECHUS O B3aUMOIIPEBPALLIEHUSIX SHEPTUU U 00 SBOJIIOLIMU
BELIECTB B IPUPO/JIE; COBPEMEHHAsI XMMUS HAlpaBjieHa HA pPellieHue rI00albHbIX IPOOIEM YCTOHYUBOTO
Pa3BUTHS YEJIOBEUECTBA — ChIPbEBOI, YHEPIeTUUECKOM, MUILEBOM U 3KOJIOrMYECKON 6€30aCHOCTH, TpolIeM
31paBOOXPAHEHUS.

B YCJI0BUAX BO3pACTAIOIICTO 3HAYCHUSA XUMUHA B JKU3HU 06HI€CTBa CYIICCTBCHHO MMOBBICHJIACH POJIb
XUMHUYCCKOI'O 06pa3OBaHI/IH. B nmane conuaim3alvi OHO ABJIACTCA OAJHHUM H3 yCJIOBI/Iﬁ (bOpMPIpOBaHI/IH
HHTCJUICKTA JIMYHOCTH U TAPMOHHUYHOTO e€ Pa3sBUTHUA.

CoBpeMeHHOMY YeJI0BEKY XUMUUECKUE 3HAaHUS HEOOXOAUMBI JJ1s1 IPUOOPETEHHsI OOLIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Yy4aCTBOBAaTh B MHOTOOOpa3HOU
KHM3HHU OOLIECTBA, JUIsl OCO3HAHMS BaXKHOCTH Pa3yMHOT'0 OTHOILIEHUS K CBOEMY 3/I0POBBIO U 3/J0POBBIO
IPYTHX, K OKpY’Karollel IPUPOTHON cpenie, Al TPaMOTHOTO TIOBEIEHUS IIPU UCIIOJIB30BAHUU PA3INYHbIX
MaTepHajIoB U XMMHYECKUX BEIIECTB B TOBCEIHEBHOM JKU3HH.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBIsIETCS] 0230BbIM 110 OTHOIIEHHUIO K CUCTEME OOIIETO
XUMHUecKoro odpazoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUCYIIHE 001emMy
XMMHUYECKOMY 00pa30BaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPAXKAIOT rOCyJapCTBEHHbIE, OOIIECTBEHHBIE U
MHIUBUAYaAJIbHbBIE TOTPEOHOCTH. DTUM OTNPEAEIAETCs CYIIHOCTh O0IIel cTparerun oO0ydeHus, BOCIIUTAHUS U
pa3BUTHA 00y4JaIOIIUXCS CPEACTBAMU YyU€OHOTO MpeaMeTa «XUMHUS.

N3yuenune nmpenmera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH /71l caMOpa3BUTUS U (POpMUPOBaAHUS
KYJIBTYpPBI JINYHOCTH, €€ 001Iel 1 PYHKIIMOHATBHON TPAaMOTHOCTH; 2) BHOCUT BKJIaJ B ((OPMHUPOBaAHHE
MBINUICHHUS] U TBOPUYECKUX CIIOCOOHOCTEN TOJIPOCTKOB, HABBIKOB UX CAMOCTOATEIHLHON yueOHOM
ACATCIIBHOCTH, SKCIICPUMECHTAJIbHBIX U UCCIIECA0BATCIILCKHUX yM@HPIfI, HCO6XOJII/IMI)IX KaK B HOBC@I{H@BHOﬁ



KHU3HU, TaK U B IPO(PEeCCUOHATBHOM 1eATEeNbHOCTH; 3) 3HAKOMUT CO CHEIU(PHUKON HAyYHOTO MBIIICHUS,
3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO B3TJIsi[]a HA €IMHCTBO MPUPOJIbI U YEIOBEKA, SBIIIETCS OTBETCTBEHHBIM
3TalloOM B (bOpMI/IpOBaHI/II/I CCTeCTBCHHO-Hay‘IHOfI T'paMOTHOCTHU IMOAPOCTKOB; 4) CHOC06CTByeT (bOpMI/IPOBaHI/IIO
IEHHOCTHOI'O OTHOLICHUA K €CTECTBEHHO-HAYYHbIM 3HAHUAM, K IIPUPOAC, K UCITOBEKY, BHOCUT CBOH BKJIad B
9KOJIOTHYECKOe 00pa3oBaHUE IIKOILHUKOB.

HazBanHbie HampaBieHUs B 00y4eHNN XHUMUHU 00ECTIEYUBAIOTCS CTIENU(UKON Comep KaHns peaMeTa, KOTOPBIi
SIBJIICTCS TICIAaTOTMYECKH aJIalITUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKU XMMHHU Ha ONPEACIEHHOM dTare e pa3BUTHSL.

Kypc xumun 0CHOBHOM IIKOJTBI OPUEHTHPOBAH HA OCBOCHHE 00YJaIONTUMICS OCHOB HEOPTaHWIECKONH XUMUH H
HEKOTOPBIX IMOHATHI U CBEICHUI 00 OTIEIbHBIX 00BEKTaX OPraHUYCCKOW XHUMHUHU.

CrpykTypa coaepxkaHus mpeaMera copMHpPOBaHa HA OCHOBE CUCTEMHOTO TI0AX0/1a K ero u3ydeHuro. Cojepxanue
CKJIAJBIBACTCS M3 CHCTEMBI IIOHATHH O XUMHUYISCKOM DJIEMEHTE M BEIIECTBE M CUCTEMBbI ITOHATHH 0 XUMHIECKOM
peakiuu. OGe 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BAHBI IO MPUHIIMITY ITOCIIE0BATEIHHOTO Pa3BUTHS 3HAHUH Ha
OCHOBE TEOPETUUYECKUX MPECTABICHUIN Pa3HOTO YPOBHSI: aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBHI BCETO
ecTecTBO3HaHus, ypoBHs [lepruoanyeckoro 3akona JI. . MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMUU, YYEHUS O
CTPOCHHMH aTOMa M XUMHYECKOH CBsI3U, IPEICTABICHUN 00

JJEKTPOIUTHYECKOM TUCCOLMAIINY BEIECTB B paCTBOPAX. TE€OpETHUECKHE 3HAHU paCCMATPUBAIOTCS HA OCHOBE
SMIIUPHYECKH MOTYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS ITOCIEAOBATEIBHO OT OJTHOTO YPOBHSI K APYrOMY,
BBIMOJIHSAS QYHKIMH OOBSICHEHHUS U IPOrHO3UPOBAHUS CBOMCTB, CTPOCHHS U

BO3MOXKHOCTEH MPAKTHYCCKOr0 MPUMCHCHHA U MMOJYUCHHA U3YyHYaCMbIX BCIICCTB.

Takast opranuzanus coaepx aHusi Kypca CliocoOCTBYET MPEICTABICHUI0 XUMHUYSCKOM COCTABISIONICH HAyYHON KapTUHBI
MUpa B JIOTHKE €€ CUCTEMHOM MPUPOAbL. TeM caMbIM 00eCIeYrBaeTCss BO3MOKHOCTh (DOPMUPOBAHUS Y 00YUArOIIMXCS
IIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHUIO U METO/IaM MO3HAHMS B HayKe. BayKHO TakKe 3aMETHUTh, 9TO OCBOCHHUE
colep:kaHus Kypca MPOUCXOIUT C IPUBJICUCHUEM 3HAHUN U3 paHEe U3YUYCHHBIX KypcoB: «OKpyX IO MUY,
«buonorus. 5—7 knacce» U «PuU3UKa. 7 KI1acc.

HEJIM U3YYEHUS YYEBHOI'O INIPEJAMETA «XUMMUS»

K HanpagiieHno nepBoCTENeHHON 3HAYMMOCTH NIPU pealin3aliii 00pa30BaTENbHBIX (PYHKIHMN TpeaMeTa « XUMHSD
TPaJUIIMOHHO OTHOCAT )OPMHUPOBAHKE 3HAHUH OCHOB XUMHUYECKON HAYKH KaK 00J1acTH COBPEMEHHOT'O
€CTECTBO3HAHUS, IPAKTUUECKOU IEATEIHHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIBTYpBI. 3a1a4ya
MpeMeTa COCTOUT B (POPMUPOBAHUHU CUCTEMbI XHMUYECKUX 3HAHUI —BaKHEHIIHX (AaKTOB, TOHSATHIA, 32KOHOB U
TEOPETUIECKHX TOJOKESHHUH, TOCTYITHBIX 00001IeHu

MHPOBO33PEHYECKOT0 XapaKTepa, sI3bIKa HAyKH, 3HAHUI O HAyYHBIX METOJaX U3YYEHUS BELIECTB U XUMHUECKHUX
peaKIuii, a Takxke B (OPMHUPOBAHUH U PA3BUTHH YMEHHUH U CIIOCOOOB JESITEILHOCTH, CBSI3aHHBIX C IUIAHUPOBAHUEM,
HaOJIIOJICHUEM U TIPOBEJICHUEM XUMHUYECKOT0 IKCIIEPUMEHTA, COOJIIOICHUEM MIPaBHIT 0€30I1aCHOT0 00paIeHusI ¢
Be1iecrBaMu B HOBCCI[HeBHOﬁ JKU3HU.

Hapsny ¢ aTumM 1ienu nzydeHus npeaMeTa B porpaMMe YTOYHEHbI U CKOPPEKTUPOBAHBI C YIETOM HOBBIX IIPHOPUTETOB
B CHCTEME OCHOBHOTO 0011ero oopazoBanus. CerofHs B 00pa30BaHUU 0CO00 3HAYMMOH MPU3HAETCA HANPaBICHHOCTD
00y4eHHUs Ha Pa3BUTHE U CaMOpa3BUTHE JINUHOCTH, (YOPMHUPOBaHHUE €€ MHTeJUIeKTa U 001ell KynbTypsl. O0yueHue
YMEHHIO YYUTHCS U MPOJIOIIKATH CBOE 0Opa3oBaHMe

CaMOCTOSITEIIbHO CTAHOBUTCS OJTHOM U3 BKHEHINX (QYHKIUHA yU4eOHBIX IPEIMETOB.

B cBsi3u ¢ 3THM IIpH M3y4EeHUHU TPEMETa B OCHOBHOM IIIKOJIE JOMHHUPYIOIIEe 3HAYSHIE TPUOOPEITH TaKue
[IeJTH, KaK:



(l)OpMI/IpOBaHI/IC HUHTCIIJICKTYaJIbHO paBBI/ITOﬁ JIMYHOCTH, TOTOBOH K CaMOO6paBOBaHI/IIO, COTPYAHUYCCTBY,
CaMOCTOSATCIIbHOMY IIPUHATUIO pCH_ICHI/If/’I, CIIOCOOHOM analTUPOBATHCA K 6BICTpO MCHAIONIUMCH YCIIOBUSAM KU3HU,

HaIpaBJICHHOCTDb o6yquI/m Ha CUCTCMAaTHYCCKOC HpI/IO6HleHI/IC ydamuxcs K CaMOCTOSTECIbLHOM

IMO3HaBaTEIIbHOMN ACATECIIbHOCTH, HAYYHBIM METOZaM IIO3HAHUA, (l)OpMI/Ip}IIOI]_II/IM MOTHUBAIIUIO U Pa3BUTUC cIocoOHOCTEH
K XUMHH,

obecrniedeHune yCIoBui, CITOCOOCTBYIOMINX MPHOOPETEHNI0 00yUJaIONIIMICS OTIBITa Pa3HO0Opa3HOI
JESATSILHOCTH, IIO3HAHUS M CAMOIIO3HAHUS, KITFOUSBBIX HABBIKOB (KJTFOUEBBIX KOMITCTEHIIHI), HMEIOIIUX
VHHBEpCaJbHOE 3HAYCHUE JISl PA3IMYHBIX BUJIOB JICSITEIBHOCTH;

q)OpMI/IpOBaHI/IC yMeHI/Iﬁ OOBICHATH U OLICHUBATD SBJICHUSA OKPY’KArOIIETro MUpa Ha OCHOBAaHUHN 3HAHUM U
OmbITa, MNOJTYUYCHHBIX IPU U3YYCHUU XUMUU,

(dbopmupoBanue y 00y4Jaromuxcsi TyMaHUCTUYECKUX OTHOLICHUH, TOHUMAHUS [IEHHOCTH XUMUYECKUX 3HAaHUN
IU1s1 BBIPAOOTKHU 3KOJIOTHUECKH LIE€IECO00Pa3HOro MOBeACHUS B OBITY U TPYAOBOW AEATEIIBHOCTH B LEJISX COXPAHEHUS
CBOETO0 3/I0POBbs U OKPY KAIOLEH IPUPOSHOU CPELIbI;

pa3BUTHE MOTHUBALIMU K 00y4IEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO X CAMOBOCIMTAHUIO HA OCHOBE YCBOCHHUS
00I1Ie4eI0BEYeCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO HIIs U HAITPAaBICHHOCTH JAIbHEHUIIIETO
oOydeHus.









COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

BeurecTBo M XMMHUYeCKas peaKkuusi

[lepuonnyeckuii 3akoH. [lepuonuueckas cucrema xumuueckux semeHToB . V1. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX JIIEMEHTOB MEPBbIX TPEX NEPUOI0OB, KaHs,
KaJIbIUsl U UX COCTMHEHHI B COOTBETCTBUU C MOJOXKEHHEM 31eMeHTOB B [lepuoanueckoii cucreme u
CTPOCHHEM UX aTOMOB.

CtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. THUIBI KPUCTAIIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOWMCTB
BEIIECTBA OT THUIA KPUCTAITNYECKON PEIIETKU U BUAa XUMHUUECKOHN CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB (MEXKIYHAPOJHAS U TPUBUAIIbHAS ).
XUMUYEeCKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX COeIMHEHUH,
TCHETHYECKas CBsI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XuMU4eCKruX peakiyii o pa3InYHbIM MPU3HAKaM (TI0 YUCITy U COCTaBy y4acTBYIOUIMX B
peaKIMy BEMIECTB, 10 TEIUIOBOMY () (}HEKTy, IO N3MEHEHHIO CTETICHEH OKHUCIICHUSI XUMUYECKUX JIEMEHTOB,
10 0OpPaTUMOCTH, 110 YYACTHIO KaTAIH3aTopa). DK30- U SHAOTEPMHUUECKUE PEAKIINN, TEPMOXUMUUYECKHE
ypaBHEHHUS.

[TonsiTre o ckopocT XUMHUYECKOH peakuuu. [loHaTrue 06 oOpaTUMbIX U HEOOPATUMBIX XUMHUYECKUX
peakuusx. [ToHATHE 0 TOMOTEHHBIX M T€TEPOTeHHBIX peakiusaX. [loHaTHe 0 XUMIUYEeCKOM PaBHOBECHU.
®aKTophbI, BAUSIOIINE HA CKOPOCTh XUMHUYECKOW PEAKIIUHU | MOJIOKEHHE XMMUYECKOTO PAaBHOBECHSI.

OKHUCIUTEEHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, SJIEKTPOHHBINA OaJJaHC OKUCIUTEIHHO-BOCCTAHOBUTEIILHON
peakiuu. CocTaBieHue YpaBHEHHN OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA C UCIIOIb30BaHUEM METO/1a
3JIEKTPOHHOTO OajaHca.

Teopust HIEKTPOITUTHICCKOHN TUCCOIMALIUHU. DIEKTPOIUTHI M He- SJIEKTPOIUTH. KaTHOHbI, aHMOHBI.
MexaHu3M IMCCOLMALIMY BEIIECTB C PA3IMYHBIMU BUJIAMU XUMUYECKOU CBsI3U. CTeNeHb TUCCOLUAIIUY.
CusibHBIE U CJTa0bIe DJIEKTPOJIUTHI.

Peakninu noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS peaKkIiii HOHHOTO 0OMEHa, MOJTHBIE ¥ COKPAIIEHHBIC
MOHHBIE ypaBHEHHUs peakuuii. CBONHCTBa KMCIOT, OCHOBAaHHM U cojlel B CBeTe MpeACTaBICHUH 00
AJIEKTPOIMTUYECKOH nucconuanuu. KauecTBeHHbIe peakiui Ha HOHBL. [IoHsATHE 0 rHIpoIn3e comei.

XUMHUECKUH SKCTIEPUMEHT: 03HAKOMJIEHHE C MOJEIIMH KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKUX
BELIECTB — METAJNIOB M HEMETAJUIOB (TpaduTa 1 anMasa), CI0KHBIX BEIIECTB (XJIOpUAA HATPUS);
UCCIIeIOBaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakIuK OT BO3JEHCTBUS pa3IMUHBIX (PAKTOPOB;
MCCIIEIOBAHHE DIIEKTPOIIPOBOTHOCTH PACTBOPOB BEILECTB, MPOIECcCa AUCCOUAINH KUCIIOT, IIeJI0YeH U coen
(BO3MOXKHO HMCIOJIB30BAHNE BUI€OMATEPUATIOB); IPOBEICHNE OIBITOB, MILTIOCTPUPYIOIIUX TPU3HAKH
MPOTEKaHUs PeaKInii HOHHOTO 0OMeHa (0O0pa3oBaHUE OcajiKa, BhIJICIICHUE Ta3a, 00pa30BaHKE BOIbI); OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU (TOPEHHE, pEaKIMK Pa3IoKeHus,
COEIMHEHUS ); PaclioO3HaBaHWE HEOPTAaHMYECKHX BEIIECTB C TIOMOIIBI0 KAUeCTBEHHBIX PEaKIINi Ha NOHBI,
peleHne HIKCIePUMEHTAIBHBIX 33/1a4.

HeMeTajabl 1 UX cOeINHEHUA

OO01mas xapakTepucTHKa raioreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTETICHH OKHUCICHHUS.
Crtpoenue u ¢pu3HUecKre CBOMCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB. XMMHYECKUE CBOMCTBA HA TIPUMEPE
XJiopa (B3auMOICHCTBHE C METAJUIAMU, HEMETAJUIAMH, IefiodaMu ). XiaopoBoaopoa. CossHas KUCIOTa,



XUMHUYECKHE CBOMCTBA, MTOJIyYEHUE, IPUMEHEHHE. [[elicTBHE X10pa U XJIOPOBOAOPOAA HA OPraHU3M
yesnoBeka. BaxkHeumue XJI0puabl U UX HaXOKJICHHUE B IPUPOJIE.

Oo6mas xapakrepuctuka 31eMeHToB VIA-rpyribsl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTEIIEHU
OKHCJICHUS.
CtpoeHue 1 pU3UUECKUE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOA U CepPbl. AJUTOTPONHBIE MOAUDHUKAIIMU KUCIOPOIa
U cepbl. XuUMHUeCKHe cBoiicTBa cepbl. CepoBOIOPO/I, CTpOeHHE, PU3HIECKUe i XUMHIECKHe CBOMCTBA. OKCHIBI CEPBI
KaK MPe/ICTAaBUTEIH KHUCIOTHBIX OKCHI0B. CepHast KUCI0Ta, QU3MIECKHE U XMMHYECKHE CBOUCTBA (00IIHe KaKk
OPEICTaBUTENS KiIacca KUCIOT U crienuduueckne). XUMHIECCKHE PEaKIUH, JISKAIINEC B OCHOBE MPOMBIILICHHOTO
criocoba mosydeHus cepHoit Kucnothl. [Ipumenenue. Colti CepHO KUCIOTHI, KAYeCTBEHHAS PEaKIysl Ha CyIb(haT-uoH.
Haxoxnenue cepbl 1 €€ COeIMHEHUI B IPUPOJE.

XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIICH CPEJIbl COSTUHCHUAMHU CePbl (KUCIOTHBIC IO/, 3arPSI3HEHHUE BO3TyXa U
BOJOEMOB), CIIOCOOBI €r0 MPEAOTBPALICHYSL.

OO0mas xapakTepucTHKa 3eMeHTOB VA-rpymnibl. OCOOCHHOCTU CTPOCHUS aTOMOB, XapaKTePHBIC CTCIICHU
OKHUCJICHHUS.

A30T, pacipocTpaHeHHe B IPUPOE, PU3MUECKIe U XUMUYeCKHe cBolicTBa. KpyroBopot azora B mpupoze.

AMMHaK, ero puznyeckne 1 XMMHUIECKUe CBOMCTBA, MOTy4YeHUe U npuMeHeHne. Colnu aMMOHMSA, UX (PU3HYECKHE U
XMMHYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha HOHBI aMMOHUS. A30THasI KMCIIOTa, e€ MoJIyuyeHue,
(m3nUecKue U XMMHYECKUE CBOMCTBA (0OIIHe KaK MPeICTaBUTEIs Kacca KHCIOT | crierududeckne). Mcmons3oBanue
HUTPATOB M COJICH aMMOHHS B KAUeCTBE MUHEPAJIbHBIX YAOOpEHHH.

XUMHUUECKOE 3arpsI3HEHNE OKPYIKAIOIIeH Cpe/ibl COSMHEHUSIMH a30Ta (KUCIOTHBIC TOKH, 3arpsi3HEHNE BO3/yXa,
TIOYBHI U BOJOEMOB).

®dochop, amnorponHbie MoguduKauy Gocdopa, pusmueckre n xummudeckne cBoiictea. Oxcun dpochopa(V) u
¢dochopHas kucinoTa, pUMUECcKre U XUMHIECKHE CBOMCTBA, monydyenue. Mcnonb3oBanue pochaToB B KauecTBe
MHHEPAIBHBIX Y100peHHH.

OO0mas xapakTepucTHKa 3eMeHTOB [V A-rpyribel. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIC CTEIICHH
OKHCIICHUSI.

VYraepon, anaoTponHble MOAU(UKALINY, PACIPOCTPaHEHUE B IPUPOAE, GU3MUECKHE U XUMUYECKHE CBOHCTBA.
Ancop6uus. Kpyrosopot yriepoaa B npupoe. OKCHIBI yriiepoaa, ux pusndeckne 1 XMMU4eCKUe CBOMCTBA, JeCTBIE
Ha JKUBBIE OPTraHU3MBI, TIOyUYeHHE U IPUMEHEHNE. DKOJIOTHYECKUE MPOOIEMBI, CBSI3aHHBIE ¢ OKCHAoM yriepoaa(lV);
TUIIOTE32 TI00aIbHOTO MOTEIUICHHSI KIIMMATa; TAPHUKOBBIN 3 EKT.

VYronbHas KHCIIOTA U €€ COoJu, UX (PU3NYecKre U XUMUYECKUE CBOWCTBA, TIOJIy4YeHHE U MPHUMEHEHHE.

KavecTBennast peakiust Ha kKapOoHaT-HOHEL. Vcnionb30BaHie KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIICHHOCTH U
CEJIbCKOM XO3SHCTBE.

HepBOHaanBHBIe IOHATHUS 00 OpPraHUMYCCKHUX BEHICCTBAX KAK O COCIUHCHUAX YIJICpOJa (MeTaH, 9TaH, OTHUJICH,
AllCTHUJICH, 3TAaHOJI, ITIMIICPUH, YKCYCHAA KI/ICJ'IOTa). Hx cocTaB 1 XMMHYECKOE CTpOCHHC. ITousiTHE 0 OMOJIOTHYECKU
BA)XXHBIX BCIICCTBAX: KHUpaXx, 6em<ax, yriieBoaax — M UX POJIM B )KU3HU YCJIOBEKA.

MaTepI/IaJ'H:HOC CANHCTBO OPTraHUYCCKNUX U HCOPTAHUYICCKUX COG,Z[I/IHCHI/If/i.

Kpewmunii, ero ¢pusndeckre u XuMHU4IeCKIE CBOMCTBA, OIydeHne U mpuMeHeHne. CoeTMHEHHsI KpEMHUS B IPUPO/JIE.
O6mume npeacrasnenus o0 okcuae kpeMHusI(IV) u kpemHueBo# kucnote. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY,
MeJIMIIHE, IIPOMBINIICHHOCTH. BaxkHele cTpouTeIbHbIe MaTepHalbl: KepaMHKa, CTEKIIO, IEMEHT, OETOH,
xene300eToH. [IpobneMbl 6€301acHOr0 UCTIONB30BAHUS CTPOUTEIBHBIX MaTEpPHAIOB B TIOBCEIHEBHOM KU3HH.



XUMHUYECKUI SKCIIEPUMEHT: U3ydeHHEe 00pa3IloB HEOPTaHMYECKUX BEIISCTB, CBOMCTB COJITHOW KHUCJIOTHI; POBEICHUEC
KaueCTBCHHBIX PEAKIINA HA XJIOPHUI-MOHBI U HAOIIOACHNE PU3HAKOB WX MTPOTEKAHUS; OIBITHI, OTPAKAIOIIUE
(du3nUecKre 1 XUMHUYECKHEe CBOWCTBA TaJIOTEHOB U MX COCTUHEHUI (BO3MOXKHO HCIIONIL30BAHUE BUICOMATEPHAIIOB);
O3HaKOMIIEHHE C 00pa3IaMu XJIOpUAOB (TaJIOTEHUIOB); 03HAKOMIJIEHHE C 00pa3aMu cepbl U €€ COeTUHEHUSIMU
(BO3MOKHO HCITOJIE30BAaHME BHICOMATEPHAIIOB); HAOIOIeHNE TIpoItecca

o0yTriIMBaHMS caxapa MoJ JCHCTBUEM KOHIICHTPUPOBAHHON CEPHOMN KUCIIOTHI; U3yUCHHE XUMHUSCKUX CBOMCTB
pa30aBICHHON CEpPHOI KUCIOTHI, TPOBEJCHIE KAYECTBEHHOM peakiini Ha CyIb(aT-noH U

HabJroeHNe MpU3HaKa e€ MPOTEeKaHU; 03HAKOMIIEHHE C (PU3UYECKUMU CBOICTBaMH a30Ta, pocdopa u ux
coeAMHEeHHH (BO3MOYXKHO HCIOIb30BaHUE BUACOMATEPUATIOB), 00pa3aMu a30THBIX U (pocopHBIX
ynoOpeHwuii; mony4enre, cobnpanue, paclio3HaBaHUe U U3ydeHHe CBOMCTB aMMHUaKa; MIPOBEIACHHE
KadeCTBEHHBIX PEaKIIMii Ha HOH aMMOHUS 1 (hocaT-noH U U3ydeHHE MTPU3HAKOB UX IMPOTEKAHHUS,
B3aMMO/IEICTBUE KOHIICHTPUPOBAHHOW a30THON KUCIOTHI C MEABIO (BO3MOXKHO MCIIONb30BaHUE

BUICOMATEPUAIIOB); U3yUCHUE MO/ICIIeH KPUCTAJUIMIECKUX PEHIETOK anMasa, rpaduTa, QyiiepeHa; 03HaKOMIICHHE C
MPOIIECCOM aJICOPOLIUH PACTBOPEHHBIX BEUIECTB aKTHBUPOBAHHBIM YIJIEM M YCTPOWCTBOM NPOTHUBOTa3a; MOJy4YeHHUE,
coOupaHue, pacrio3HaBaHUE U U3YUECHUE CBOMCTB YIJIEKHCIIOTO Ta3a; IPOBEICHNE KaueCTBEHHBIX PEaKLUil Ha KapOoHaT-
Y CWJIMKAT-MOHBI U U3y4YeHHE MPU3HAKOB UX MPOTEKAHUS;

03HAKOMJICHUE C MPOAYKLHEH CUIIMKATHON MPOMBILIJIEHHOCTH; PEIICHUE SKCIEPUMEHTAIbHBIX 33124 110
TeMe«BakHelme HeMeTaJUIbl U UX COEIUHEHUS)).

MeTajibl M HX COETUHEHUS

OOm1as xapakTepuCTHKa XMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX NoJoxeHus B [lepronuueckoit
cucreMe xumudeckux anemenTos J[. 1. Menneneesa u ctpoeHus aroMoB. CTpoeHHE MeTaJlI0B. MeTauindeckas CBs3b
Y METaJUIMYECKasi KPUCTAJUIMYECKAS peIETKA. DIEKTPOXUMUYECKUN PsII HANIPSDKEHUN MeTayioB. OU3HUYECKUE U
XMMUYECKHe cBoiicTBa MeTaiuioB. O0mue crnocoOb! nosryuyeHus MetauioB. IIoHsTHE 0 KOPPO3UH METAJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT Koppo3uu. CrijiaBsl (CTajb, YyT'yH, TIOPATIOMUHNHN, OpOH3a) U X IPUMEHEHNE B ObITY U
MPOMBIIIJICHHOCTH.

[lenounsie MeTabl: nojiokeHue B [lepuonnueckoil cucteme xumuueckux anemeHToB 1. V1. MenaeneeBa; ctpoeHue
WX aTOMOB; HaXOXJIeHHe B mpupojie. Puznyeckue u XUMUYECKUEe CBONCTBA (Ha MpuMepe HaTpus U Kaius). OKCUIbl U
TUAPOKCHU/IbI HATPUA U KaJIU. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIJIOB U UX COGILI/IHCHI/If/‘I.

[lenouno3emMenbHBIE METAIIBI MAarHUH M KalbLMii: nojoxkeHue B [lepuonnyeckoil cucreMe XuMHUYECKUX 3JIEMEHTOB [,
W. MenpeneeBa; CTpOCHHE X aTOMOB; HaXOXEHUE B Ipupoie. PU3ndecKrue U XUMUISCKHE CBOWCTBA MarHUs U
KanbIusl. BakHelme coeimHeHNs KaabIust (OKCHIT, TUAPOKCHU, coir). JKECTKOCTh BOBI M CTIOCOOBI €€ YCTpaHEeHHSL.

AmomuHwMiA: TooxeHue B [lepuoaudeckoil cucreme xumudeckux 3neMeHToB . 1. Menneneena; cTpoeHHe aToMa;
HaxoXJeHue B npupojae. druznueckre u XUMHUYECKHE CBOHCTBA allfOMUHUS. AM(OTEepHBIE CBOICTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS.

Keneso: nonoxenue B [lepuoanueckoit cucteme xumuueckux anementoB Jl. M. MenzeneeBa; cTpoeHUE aToOMa;
HaxOXJeHHe B pupoae. PU3NdecKne U XUMHUIECKUE CBOWCTBA Keje3a. OKCHUIbI, THAPOKCUIL U conn xene3a(ll) u
xene3a(lll), ux cocras, CBOWCTBA U MMOTyYCHUE.

XHUMUYECKHIA SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMy METaJJIOB M CIUIABOB, MX (PU3NYCCKUMH CBOMCTBAMU;
M3y4YeHHUE Pe3yJIbTaTOB KOPPO3UHU METAIOB (BO3MOXKHO HCITOJIb30BaHUE BHICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICUCTBYS OKCHIAa KAJIBIUS U HATPHS C BOJIOH (BO3MOXKHO HCTIOIL30BaHNE BUIEOMATEPHUATIOB); HCCIICIOBAHNE



CBOMCTB ®ECTKON BOJIBI; IIPOIECCa TOPSHMUSI kKeie3a B KUCIOPOie (BO3MOXKHO HUCIIONb30BaHUE BUICOMATEPHUATIOB);
MPU3HAKOB MPOTEKAHUS KAYSCTBEHHBIX PEAKIIUN Ha MOHBI (MarHUs, KaJIbIIHsl, A TFOMUHHS, ITUHKA, xkene3a(ll) u
xkene3a(Ill), memu(1l)); HabmroMeHNE M OMMMCAHKUE TTPOIIECCOB OKPAIIMBAHIS TNIAMECHH MOHAMY HATPHS, KU U KaJIbITUS
(BO3MOYHO UCIOIB30BAHKUE BUACOMATSPUAIIOR); HCCIICI0OBAHHE aM(pOTEPHBIX CBOMCTB TMIPOKCH/IA ATFOMUHUS H
THJIPOKCHJIA IIMHKA; pEIlICHUE 3KCTIEPUMEHTANBHBIX 33124 10 TeMe «BaKHEH e MEeTaluTbl U KX COCTUHCHUS.

XuMus 4 OKpy:Kawuias cpeaa

Hosrie maTepuainsl u TexHonoruu. BemecTBa 1 MaTepualibl B TIOBCEIHEBHOM XKU3HU U€NOBEKa. XUMHUS U 3I0POBbE.
Be3zonacHoe ucnonp30BaHne BEMIECTB M XUMUYECKUX peakluii B ObITy. [lepBas moMomIb Mpyu XUMHUYECKUX OKOTaxX U
orpasieHusX. OCHOBBI 3KOJIOTHYECKON I'PAMOTHOCTH. XMMHYECKOE 3arpsA3HEHNE OKpY Karoleil cpeasl (peneabHast
nomnyctumMasi KonteHtpanus Bemects — [1/1K). Ponb XMMuu B pelieHnn 3KOJIOTHUECKUX TPOOIIeM.












IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3ydyenne xumun B 9 Kiacce HalpaBJIEHO HA JOCTHKEHUE 00YYarOIIMMHUCS TUYHOCTHBIX, METAIIPEAMETHBIX
U TIPEIMETHBIX PE3YyJIbTaTOB OCBOCHHS YU€OHOTO IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS POrPaMMBbl OCHOBHOI'O 00ILEro 00pa3oBaHMs JOCTUTAIOTCS B XOJ€
00y4eHHs XMMUU B €IUHCTBE y4eOHOW U BOCHUTATENBHON AesiTeIbHOCTH OpraHu3anuy B COOTBETCTBHHU C
TPaULIMOHHBIMU POCCUICKUMU COLUOKYJIbTYPHBIMH U JYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU,
MPUHATHIMU B OOIIIECTBE PAaBUIAMU M HOPMaMHU MOBEICHUS U CIIOCOOCTBYIOT IPOLIECcCaM CaMOITO3HAHMS,
CaMOpPAa3BUTHUS U COLUAIM3ALUYN 00yJarOIIIXCSl.

JIMYHOCTHBIE pe3yabTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTD, B TOM YHCJIE B YACTH:

ITaTproTHY€CKOro BOCIIUTAHUSA

1) HEHHOCTHOTO OTHOILLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY HaCJEIHUIO,
MOHMMAaHMsI 3HAYeHUsI XUMUYECKOM HayKH B )KM3HU COBPEMEHHOTO 0OIIECTBA, CIIOCOOHOCTH BIIaJIeTh
JOCTOBEPHOI MH(pOpMAIMEl 0 EePeOBbIX JOCTHKEHUIX U OTKPBITUAX MUPOBOM U OTEUECTBEHHOM
XUMHH, 3aUHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOIIECTBA;

I'paknaHCcKOro BOCIMTAHMS

2) HpGI[CTaBJIeHI/DI O COMAJIbHBIX HOpMaX u HpaBI/IJIaX MCEKIIMYHOCTHBIX OTHOHICHI/If/'I B KOJIJICKTHUBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIeIOBATELCKOM, TBOPUECKON 1
IPYTUX BUAAX AEATEIbHOCTU; TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM €ATEIbHOCTH NP BBINOJIHEHUN
y4eOHBIX, I03HABATEIbHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUN Y4EOHBIX
MIPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIIH B MPOIECCE ITON Y4eOHOU NesATEIbHOCTH;
TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE U MOCTYIIKU CBOUX TOBApHILEH C MO3ULIUA HPABCTBEHHBIX U
MPABOBBIX HOPM € YYETOM OCO3HAHHMS MOCIEACTBUIN MOCTYIIKOB;

LleHHOCTH HAYYHOT'O MO3HAHUS

3) MUPOBO33pEHUECKUX MPECTABICHUN O BEIIECTBE U XMMUYECKON pEeaKLMi, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABJISIFOIIMX OCHOBY JUIsSl IOHUMaHUS CYIIIHOCTH Hay4HOMH
KapTUHBI MUPA; IPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS PUPOAbI, B3aUMOCBSI35X
4eJI0BEKA C MPUPOJHON CPENloil, O pOJIM XMMHH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeIbHBIX MOTHBOB, HAIIPABJIEHHBIX HA MOJIyY€HHE HOBBIX 3HAHUI 110 XUMHH, HEOOXOIUMBIX IS
00BbsICHEHUS Ha0JII0JaeMbIX IIPOLIECCOB U SIBIECHUM;

5) no3HaBaTenbHON, UH(HOPMALIMOHHON M YUTATENILCKOM KYJIbTYphl, B TOM YHUCII€ HABBIKOB
CaMOCTOSITENIbHON Pa0bOThI ¢ Y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATYPO, TOCTYITHBIMU TEXHUYECKUMHU
cpeAcTBaMU MH()OPMAITMOHHBIX TEXHOJIOTUH;

6) uHTEpeca K 00Y4YEeHHUIO U MO3HAHHIO, JTF0003HATEILHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHON M UCCIIEAOBATENBCKON NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

DopMHPOBAHUSA KYJIbTYPbI 310POBbS
7) 0CO3HaHUS IEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha
3JI0pOBBIil 00pa3 )KU3HU, OCO3HAHUS MOCIIEACTBUN M HENPUATHS BPEAHBIX IPUBbIUEK (YHIOTpeOIeHUs



QJIKOTOJI5, HAPKOTUKOB, KypEHHUsI ), HEOOXOAMMOCTH COOTIOACHUS TIPaBUiI 0€30MMaCHOCTH TIPH OOpaIlleHUH
C XUMHUYECKUMH BELIECTBAMU B OBITY U pEAbHOM KHU3HH;

TpynoBoro BocnuTaHus
8) uHTEepeca K MPaKTUYECKOMY U3YUEHHUIO Mpodeccuil U Tpyia pa3InyHOro poja, yBaKeHUE K TPYAY U

pe3ysbTaTaM TPYIOBOH JIESTEIBHOCTH, B TOM YHCIIC HA OCHOBE IPUMEHEHHUSI TPEMETHBIX 3HAHUI 110 XUMHUH,
OCO3HAaHHOTO BEIOOpA MHIUBUYATBHON TPACKTOPUH MPOJIOJHKCHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEN; YCIIeITHON

PO eCCHOHANBHON AEATEILHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHHI; TOTOBHOCTD aIallTUPOBATHCS B
npodecCHOHATLHON Cpefie;

IKO0JOrM4eCKOro BOCIIMTAHUS

9) PKOJIOTUYECKH 11EJIeCO00Pa3HOTO OTHOIICHHMS K MMPUPOJIC KaK UCTOYHUKY XKHU3HU Ha 3eMJie, OCHOBE e
CYIIeCTBOBaHUS, IOHUMAHUS [IEHHOCTH 37I0POBOTO M 0e301MacHOro 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIEHHS K
COOCTBEHHOMY (DM3MUECKOMY M IICUXHYECKOMY 37I0POBBIO, OCO3HAHUS IICHHOCTH COOJIFOICHUS IIPaBUiI 0€30I1aCHOTO
MOBEICHNUS TIPY PabOTe C BEIECTBAMH, a TAK)KE B CUTYAIHSX, YTPOXKAIOIINX 37JOPOBBIO M KU3HU JIFOJIEH;

10) CIIOCOOHOCTH MMPUMCHATH 3HAHUSA, IOJIYYaCMBbIC ITPU U3YUYCHUN XUMUU, IJIA PCHICHUA 3a4a4, CBA3aHHBIX C
OKpY’Karollel IPUPOIHON CPeI0i, MOBBILICHHS YPOBHSI 3KOJOTHYECKON KYJIbTYPbl, OCOZHAHMS

rJ00aJTBbHOTO XapaKTepa SKOJOTMYECKUX MPOOIeM U MyTeil X PelIeH s IIOCPEICTBOM METOA0B XuMum; 11)
9KOJIOTUYECKOTO MBIIUICHHS, YMEHHS PyKOBOACTBOBATHCS MM B O3HABATEILHOM, KOMMYHUKATHBHON 1 COIIMATLHOM
MpaKTHKE.

METAHNPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeqMETHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIE 17151 YOPMHUPOBAHUS MUPOBO33pEHHsI 00IIeHAYYHbIE
MOHATHS (3aKOH, TEOPHsl, IPUHIIMII, TUIIOTE3a, (GaKT, CUCTEMA, IPOLECC, IKCIIEPUMEHT U IIp.), KOTOPbIE UCTIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEJMETaX U MO3BOJISIOT HA OCHOBE 3HAHUHN M3 ATHX MPEIMETOB (JOPMUPOBATH
MPEICTaBICHUE O LIEIOCTHOW HAyYHOU KapTHHE MUPA, U YHUBEPCAJIbHbIE yueOHbIe AeHCTBHSA (I03HABATEIIBHEIE,
KOMMYHHKaTHBHBIE, PETYJISITUBHBIE), KOTOphIE 00eceunBatoT (OpMUPOBaHNE TOTOBHOCTH K CAMOCTOSTEIILHOMY
IUTaHUPOBAHUIO M OCYILECTBICHUIO YIEOHOH 1S TEIbHOCTH.

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS 00Pa30BaTENbHOM MPOTrPaMMBI 110 XUMHUH OTPaXKaroT OBJIaIeHUE
YHHUBEPCAIBHBIMH IT03HABATEIBHBIMH JEVUCTBHAMH, B TOM YHUCIIE:

ba3oBBIMHU JIOTHYECKUMH }IeﬁCTBHﬂMH

1) yMeHHeM HCTIONb30BaTh MPUEMBI JJOTHUECKOT0 MBIIIJIEHHUS ITPY OCBOCHUH 3HAHUN: PACKPBIBATh CMBICT
XUMHYECKUX MOHATUH (BBIAEIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABINBATH B3aUMOCBA3b C APYTUMHU MOHATHIMH),
WCTIOJIb30BaTh MOHATHS 1151 OOBSCHEHUS OTAENbHBIX (DAKTOB U SIBIICHUI; BEIOMPATh OCHOBAHUS U KPUTEPUH VIS
KJaccu(pUKAIMA XUMHUYECKUX BEUIECTB M XUMUYECKUX PEaKIlnii,; ycTaHABIUBATh PUUYNHHO-CIIEICTBEHHBIE CBSI3H
MEXy 00bEeKTaMH W3yUCHHS; CTPOUTH JIOTHYECKHE PACCYKACHHS (MHAYKTHUBHbIC, 1€IYKTUBHBIE, 10 aHAJIOTHH);
JieaTh BBIBOJbI U 3aKIFOUYCHMS;

2) YMCHUCM MMPUMCHATH B IIPOLECCE MO3HAHUA MMOHATUA (Hpe,Z[MeTHLIe u MeTaHpC,I[MCTHBIC),

CHUMBOJINYECKUE (3HAKOBBIE) MOJIEITH, UCTIOJIL3YEMbIe B XUMHUH, TIPEOOPA30BBIBATH IMPOKO MTPUMEHSIEMbIC B XUMHHU
MOJIEJIbHBIE TIPEJICTABICHNS — XUMUYECKUI 3HAaK (CUMBOJI 3JIEMEHTa), XUMHUYecKast (opMyJia 1 ypaBHEHUE
XMMHYECKOH peaklini — TP pelieHHN Y4eOHO-TT03HABATEIBHBIX 33/1a4; C YUETOM THX MOJICIBHBIX MPEICTABICHUH
BBISIBIISITH U XapPaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH H3yYaeMbIX 00bEKTOB— XMMUYECKUX BELIECTB U XUMHUYECKUX



peakIuii; BBISABIATH OOIIUE 3aKOHOMEPHOCTH, IPUIHMHHO-CJICICTBEHHBIC CBSA3H U IIPOTHBOPEYUS B H3yYaeMbIX
MpoIIeccax U SBJICHUSX; MpeiaraTh KpUTEPUHU IS BBIABICHUS TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUUN;
CaMOCTOSITEIBHO BEIOMPATH cItoco0 perreHust yueOHoM 3a1a4u (CpaBHUBATH HECKOJIBKO BAPHAHTOB PEIICHMS,
BBIOMpaTh HAMOOJIEE MOIXOASIINN C YIETOM CaMOCTOSTEIBLHO BBIICIICHHBIX KPUTCPHCR);



Ba3oBbIMH HCCI€A0BATEILCKAMH NeHCTBUAMH

3) yMeHHEeM UCHOIb30BaTh MOCTAaBICHHBIE BOIIPOCH] B KAUECTBE MHCTPYMEHTA MMO3HAHUS, a TAKXKE B
KaueCTBE OCHOBBI [T (DOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

4) npuoOpeTeHre OMbITa [0 MIIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEICHUIO YUEHUUYECKIX IKCIIEPUMEHTOB:
yMeHHEe Ha0JII01aTh 32 XOJI0M IIPOLIECCa, CAMOCTOATEIHLHO IPOTHO3UPOBATh €ro pe3ysibTat, OopMyIupOBaTh
00001IeHNS ¥ BBIBOJIBI TIO PE3yIbTaTaM MPOBEIEHHOTO OIBITA, UCCIICOBAHUS, COCTABIISATH OTYET O
MIPOJIeJIaHHOM paboTe;

Pa6oroii ¢ nunpopmanuei

5) yMeHHEM BbIOMPATh, AaHAIM3UPOBATH M HHTEPIPETHUPOBATH HHPOPMAIIUIO PA3THYHBIX BHIOB U (HOPM
MPECTABICHHUS, TIOJIYIaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIIPHAS JTUTEPATypa XUMHUUECKOTO
COJICp KaHus, CIIPABOYHBIC TOCOOUsI, pecypchl IHTEepHETa); KPUTHUYECKH OI[CHUBAThH MPOTHBOPECUYHBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

6) yMCHHEM IPUMEHSITh Pa3JIMYHbIC METObI M 3aIIPOCHI IPU TIOUCKE ¥ 0TOOpe HH(OPMAIHK U
COOTBETCTBYIOIIHMX JaHHBIX, HEOOXOAUMBIX JIJISI BHITIOJTHEHHUS YIeOHBIX U TIO3HABATEIILHBIX 3a/1a4 OTpe-
JeNEHHOTO THIIA; PUOOPETEHUE OIbITA B 00JACTH UCTIOIb30BAHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTHBHOT'O MCIIOJIb30BAHUS PA3IUYHBIX TIOUCKOBBIX CHCTEM;
CaMOCTOSITEJILHO BRIOUPATH ONTUMAIBHYIO (OPMY IIPEACTaBACHHS HHPOPMALIUU ¥ WILTIOCTPUPOBATh
pelacMple 3a/1a4K HECIOKHBIMU CXEMaMH, THarpaMMaMu, IPYIrUMu popMaMu rpapuKu | UX
KOMOHHALMSIMU,

7) yMEHHEM UCIIOIb30BaTh U aHAIM3UPOBATH B MPOIECCE YUECOHOM U UCCIICIOBATEIbCKON ACATEIIbHOCTH
UHGOPMAIIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJIbCKOT0 X03HCTBA U TPAHCIIOPTa HAa COCTOSTHUE

OKpY>Karolle NPUPOTHON CPEBI;

YHuBepcaaIbHbIMH KOMMYHHKATHBHBIMH /1€ CTBUSIMH

8) yMeHHeM 3a/1aBaTh BOIIPOCHI (B XOJI€ JUAJIOTa M/MIH JUCKYCCHH) TI0 CYIIECTBY 00CYXIaeMOW TEMBI,
(hopMyTupOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBITTOJIHEHUS MPEIJIOKEHHON 3a/1auu;

9) npuobpeTeHne ONbITa MPE3CHTAIIMH PE3YyIbTATOB BHITTOJIHEHHSI XUMUUECKOTO SKCIIEPUMEHTA
(;1abopaTOpHOTro OIBITa, Ta00PATOPHOI pabOTHI 1O UCCIIEJOBAHUIO CBOWCTB BEILECTB, yUEOHOTO MTPOEKTA);

10) 3auHTEpEeCOBAaHHOCTH B COBMECTHOM CO CBEpCTHUKAMHU MTO3HABATENILHON U UCCIIEI0BATENIbCKON
JesTeTbHOCTH IIPU PELIEHUH BO3ZHUKAIONMX MPO0OIeM Ha OCHOBE y4€Ta OOIIMX UHTEPECOB U COTJIaCOBAHUS
no3uuui (00cyx1eHus, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHALIMSI COBMECTHBIX JI€HCTBUH,
OIpeJieJIeHUe KPUTEPHUEB 110 OL[EHKE KauecTBa BHIMOJIHEHHON paboThI U 1p.);

YHuBepcanbHBIMHU PeryJasiTHBHbBIMH e CTBUSIMHU

11) ymeHnemM caMOCTOATENBHO ONPENENIATH LENH JEATENbHOCTH, INTAHUPOBATh, OCYILIECTBIIATS,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESTEILHOCTD, BEIOUpATh Hanbosee
3¢ deKTUBHBIE CITOCOOBI peIlIeH!s YUeOHbIX U MO3HABATENbHBIX 3a]1a4, CAMOCTOSTEIILHO COCTABIISTh WIIN
KOPPEKTHUPOBATh MPEIOKEHHBIN aITOPUTM JIEUCTBHI MPY BBIITOJIHEHUH 33aHUI C YI4ETOM ITOTYyYEHUS
HOBBIX 3HaHHUH 00 U3yyaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIUAX; OL[EHUBATh COOTBETCTBHE MOIYYEHHOTO
pe3yJibTaTa 3asiBJICHHOM LIEJH;

12) ymeHueM HCIonb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEUIaracMble B yCJIOBHH 3a/laHUM.






INPEJMETHBIE PE3YJIbTATBI

B cocraBe mpemMeTHBIX pe3yIbTaTOB IO OCBOSHHUIO 003aTEIbHOTO CO/IeP KaHusl, YCTAHOBICHHOTO TaHHOW
MPUMEPHOU paboueii MporpaMMOi, BBIICISIFOT: OCBOCHHBIC 00YYaIONUMUCS HAyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI
NEeHCTBUN, CICITU(HUISCKIE IITS TPEAMETHON 001aCTH « XUMUS», BUABI ACATEIHFHOCTH TI0

MOJTyYEHUIO HOBOTO 3HAHUSI, €r0 HHTEPIPETAINH, TIPeoOPa30BaAHUIO U IPUMEHEHHIO B Pa3IMYHBIX YICOHBIX U
HOBBIX CHTYaIHsAX

IIpeaMeTHbIE pe3ynbTaThl IPEACTABICHBI OTPAXKAIOT CHOPMUPOBAHHOCTD y O0YUAIOLIUXCSI CIEAYIOIINX
YMCHMM:

1) packpvisams cmbici OCHOBHBIX XMMHUYECKUX TIOHSITHN: XUMUYECKHU SJIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTUOH, aHUOH, IPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTD, CTENIEHb
OKHCJICHHS, XUMHUYECKasl peaKus, XAMHUYECKasi CBSA3b, TEIIOBOM 3(h(PeKT peakunu, Mob, MOJSIPHBINA 00bEM,
PacTBOp; IEKTPOIUTHI, HEINEKTPOIUTHI, SIEKTPOIUTHUECKAs JUCCOLUAIMS, pEaKIIMi HOHHOTO OOMeHa,
KaTaJau3aTop, XMMUYECKOE pPaBHOBECHE, OOpaTHMBbIe U HeOOpaTUMbIE PEAKIIUU, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU, OKUCIUTEIb, BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAHOBJIEHUE, AJNIOTPOINS,
aM(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAsI, HOHHASI, METAIJINYECKAs ), KpUCTAJUIMYECKas PEIETKA,
KOpPpPO3Usl METAJIOB, CIUIaBbl; CKOPOCTh XUMUYECKON pEaKLUHU, IPEAEIbHO I0MYyCTUMAask KOHLIEHTpalus
(ITAK) BemiecTBa;

2) unmocmpuposams B3aMMOCBSA3b OCHOBHBIX XMMUUECKHX MOHITHH (CM. T1. 1) ¥ IPUMEHSTH 3TH TOHITHS
IIPY OIIMCAHUM BELECTB U UX IPEBPAIICHUN;

3) ucnoavzosames XUMUYIECKYIO CHMBOJIMKY JJIs1 COCTABJICHHS (DOPMYIT BEIIECTB M YPABHEHUH XUMHUUECKHX
peakuuii;

4) onpedensimb BaJEHTHOCTDb M CTENICHb OKMCICHUS XMMUYECKUX 3JICMEHTOB B COCIMHEHHSX PA3IMIHOTO
COCTaBa; MPUHAJIC)KHOCTD BEIIECTB K OMPEISIIEHHOMY KIIacCy COeIMHEHHH 1Mo (hopMysiam; BUJ XUMHUIECKOM
CBSI3U (KOBaJEHTHAs!, MOHHAs, METAJUIMUECKAs) B HEOPraHMUECKUX COCTMHEHUSX; 3apsi/l HOHA TI0 XUMHYECKOH
(dbopMyIie; XxapakTep cpeibl B BOJHBIX pacTBOpaxX HEOPraHUYECKUX COEAMHEHUMN, TUIT KPUCTAITTNYECKON
PEIIETKH KOHKPETHOTO BELIECTBA,

5) packpvieams cmuicn Tlepuoaudeckoro 3akona JI. M. MeHaeneeBa u IeMOHCTPHPOBATh €r0 MOHUMaHHE:
OTHCHIBATh U XapaKTepu30BaTh Ta0IMuHyI0 popMmy [leprnonnyeckoil CuCTEMbl XMMUUECKUX 3JIEMEHTOB:
pa3nuyaTh MOHATUS «TJaBHas moArpymnmna (A-rpymnmna)» u «modounas noarpymmna (b-rpymma)y, Mansie u
00JIbI1IME IEPUOABL; COOTHOCUTH 0003HAUEHHU S, KOTOPbIE UMEIOTCS B IEPUOINYECKON TabInIIe, C YUCIIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsi sapa, o0liee Yucio
AJIEKTPOHOB U pacIpeiesieHue UX 10 JIEKTPOHHBIM CJI0SIM); OOBSICHATH OOIIIHE 3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOMCTB JIEMEHTOB U MX COCIUHEHUN B NpeAeIax MajblX IEPHOIOB U INIABHBIX IMOATPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;

6) rxnaccuguyuposams XAMUYIECKHE JIEMEHTHI; HEOPIaHMYECKUE BEIIECTBA; XUMHICCKHE peakiuu (1o
YHCITy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BEUIECTB, [0 TEMJIOBOMY 3D PEKTy, 0 U3MEHEHUIO CTeNeHeH
OKHCJIEHUSI XMMUUYECKUX JJIEMEHTOB);

7) xapaxmepuzosams (ONMUCHIBATH) OOIINE U CrICHH(PUUECKIE XMMUYECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX
BELIECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIINI;

8) cocmasnsame ypaBHEHHS dIIEKTPOIUTUUECKON TUCCONUAIIMN KUCIIOT, IEIOYEH U COJIeii; MOITHBIE U
COKpalIEHHbIE YpaBHEHUS peaklMii HOHHOTO 0OMEHa; ypaBHEHUS PEaKIIHi, OITBEPKIAI0OLINX



CYILIECTBOBAHUE N'€HETUYECKON CBA3U MEXAY BEIIECTBAMM PA3JINYHBIX KJIACCOB;

9) packpuvisame cyuHoCms OKUCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA TOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO OajlaHCca 3TUX peaKLnil;

10) npoerno3uposams CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOCHHUSI; BO3MOXKHOCTH ITPOTCKAHHSI
XUMHUYECKUX PEBPAILECHUN B pa3JIMUHBIX YCIOBHUSIX;

11) gbiuucsms OTHOCUTEIBHYIO MOJICKYJISIPHYIO H MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJIO
XMMHUYECKOT'0 3JIeMeHTa 1o (HopMylie COeTMHEHUS; MACCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
Pacy€Thl IO YPAaBHEHHUIO XUMHUYECKON PEAKIINY;

12) credoeams npaBuiIaM MOJb30BaHU XUMHUYECKOH MOCYI0H 1 JJAOOPAaTOPHBIM 000PYI0OBaHHEM, & TAKIKE
mpaBWJIaM OOpaIleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMHE T10 BBIITOJIHEHUIO J1a00paTOPHBIX

XUMHYECKUX OTbITOB 110 MOJIYYEHUIO U COOUPAHUI0 ra3006pa3HbIX BelleCTB (aMMUaKa U YrJIeKUCJI0ro rasa);

13) npoBOAUTH peaKIMY, IOATBEPK/IaI0l[e KaueCTBEHHbIN COCTaB pPa3/JIMYHbIX BEIlECTR:
pacrno3HaBaThb ONBITHBIM NYTEM XJIOPUJ-, 6POMUA-, HOJUJ-, KapboHAT-, pocdaT-, cuaIuKaT-, cyabdar-,
TUJPOKCU/-MOHBI, KATUOHBI aMMOHHUA U HOHBI U3y4YeHHbIX MeTaJlJIOB, IPUCYTCTBYIOLIME B BOJHBIX pacTBOpax
HeopraHMU4yeCcKUX BellecTB;

14) npyUMeHATb OCHOBHBIE ONlepaLiU MBbICIUTENbHOM [1eATeIbHOCTH — aHa/IU3 U CUHTE3, CPaBHEHHUE,
0600611jeHHe, CHCTeMaTHU3aL 10, BbIsIBJIeHHe NPUYMHHO-CJIe/ICTBEHHbIX CBSA3eH — JIJ1s1 U3y4eHNs CBOWCTB
BeIleCTB U XUMHUYECKUX PeaKLUi; eCTeCTBEHHO-Hay4YHble MeTO/Abl [I03HAaHUs — HabJII0/leHre, U3MEPEHUE,
MO/JieJINPOBaHUE, IKCIIEPUMEHT (peasibHbIN U MbICJEHHBIH).






TEMATHYECKOE IINTAHUPOBAHUE

Ne HanmeHoBaHue pa3jenoB U TeM KoamnyectBo yacos Jara Bunbl nesiteibHOCTH | Bujpl, J1eKTPOHHBIE
n/n NporpaMmbl H3Yy4eHus hopmbl — >
BCEr0 | KOHTPOJIbH| MPAaKTHYeC KOHTPOJIS
ble paboThl| KHe padoThl
Paznen 1. BemecTBo M XMMHYeCKHe peaKIuH

1.1. ITosTOpenue u yraybaeHune sSHAHMI 5 0 0 06.09.2022 | Knaccu Verablit I1C, ,rabnurst
OCHOBHBIX pa3eJioB Kypca 8 15.09.2022 | durmpo ompoc;

KJ1acca BaTh U

1.2. OCHOBHbBIE 3aKOHOMEPHOCTH 4 0 0 20.09.2022 | Knaccuduuuposats VerHblit Tabnuupt
XHMHYECKHX peaKkuuit 04.10.2022 | XMMIYECKHE PEAKIHH 10| OMpOc;

Pa3JIMYHBIM IPH3HAKAM;

1.3. DJIeKTPOIHTHYeCKasI 8 1 2 06.10.2022 | CocraBusth KontponpHas O6opynosa
nucconuanus. XumMuyeckue 11.11.2022 | ypaBHEeHHs pabora; HUS,
peaknuu B pacTBOpax JUCCOLHALH IIpakTnyeckas Metozuuec

KHUCJIOT, IeI04e paborta; Kas
U COJIEH, MOJIHbIE JIMTEPATypa
U COKpalEHHbIE

HUroro no pazueny 17

Pa3nen 2. HemeTa/libl M HX COeHHEHHsI

2.1 O6mas xapaKTepHCTHKA 4 0 1 15.11.2022 | Xapakrepu3oBaTb Verublit Tabmuip!
XHMHYecKHX dj1eMenToB VIIA- 24.11.2022 | duzudeckue u ompoc;
rpynnsl. ['ajorensl XUMHYECKHE

2.2. Oo6uas XapaKTepuCTHKA 5 0 1 29.11.2022 | Xapakrepuszosa VYerusrii Ic
XHMHYeCKHX dJieMeHToB VIA- 13.12.2022 | tb pusnueckue orpoc;
rpynnsl. Cepa u eé coelMHeHust U XUMUYECKUE

2.3. O61mas xapaKTepuCTHKA 7 0 1 15.12.2022 | Xapakrepu3oBaTb [ucemeHHbIH Inc
XHMHYECKHUX 3J1eMeHTOB VA- 12.01.2023 | dusuueckue n KOHTPOJIb;
rpynmnsl. A30T, pocdop u ux XUMHYECKHE CBOICTBA
coeTHHeHHsI HPOCTBIX BELIECTB a30Ta

2.4. O61mas xapaKTepHCTHKA 8 1 1 17.01.2023 | Xapakrepu3oBarh KonTpomnpHas Ic
XHMHYECKHX dJieMeHToB IVA- 09.02.2023 | dusuyeckue u pabora;
rpynnel. xumuueckue cBoiictBa | IpaxTuueckas
Yriiepoa U KpeMHHUI 1 UX HPOCTBIX BEILIECTB pabora;

CoeTMHeHHsI yIIIeposia ¥ KPEeMHHUS 1
Hroro no paszzeny 24
Pa3gen 3. MeTa/iibl M MX COCIMHEHHS
3.1 O611ue cBOICTBA METAJLIIOB 4 0 0 14.02.2023 | XapakTepu3oBaTh VYerubrit Tabmure!
28.02.2023 | cTpoeHKE METAILIOB, ompoc;
oBrmme hununecee o
3.2. Bazkneiimme MeTaIbI M NX 16 1 1 02.03.2023 | XapakTepuzoBath KonTtponeHas Komrexrmm, Ta6mu
coenHeHust 16.05.2023 | duzuueckue u pabora; BI
xumuueckue cBoiictBa | IpakTnueckas
MPOCTHIX BEIIECTB pabora;
Hroro no paszeny: 20
Pasnes 4. XMMUA ¥ OKpy:Kalouaga cpeaa
4.1. BelecTBa 1 MaTepHaJsbl B KU3HH |3 0 0 18.05.2023 [XapakTepu3oBaTh poJb(TecTHpOBaHUE; CxeMbl
'JesIOBeKa 25.05.2023 [XMMHH B pa3IUYHbIX
cdepax AesaTeJbHOCTH

Wroro no pasaeny: 3

PesepBHOe BpeMs 4

OBLIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME (68 3 7







NNOYPOYHOE NNTAHUPOBAHUE

HUCITIOJIB30BAHHUEM MCTOJa
QJICKTPOHHOT'O OanaHca.

Ne | Tema ypoka KouanyecTBo yacon Hdara Buasl, popmbl
n/n U3Y4YeHUs | KOHTPOJIS
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoThI padoTshI

1. |II3 ulICOM.CTtpoeHne aToMOB 1 0 0 06.09.2022 | YcrHslit onpoc;

2. | 3aKOHOMEPHOCTH B H3MCHEHUH 1 0 0 08.09.2022 | ITuchMeHHBIIH
CBOHCTB XMMUYECKUX HIICMEHTOB KOHTPOJIB;
MEPBBIX TPEX MEPHUOJIOB
KaJus, KaJIbIHs

3. | CrpoeHnne BeleCTBA: BUILI 1 0 0 13.09.2022 | YcrHsI# onpoc;
XUMHYECKOU cBs3U. TUnb
KPUCTAINYECKUX PEIIETOK

4. | Knaccudukarys 1 HOMEHKIATypa 1 0 0 15.09.2022 | YcTHBIii ompoc;
HEOPraHWIeCKUX
BEIECTB. XUMUYECKHE CBOICTBA
BEIICCTB OTHOCSIIUXCS K
pa3IMYHBIM Ki1accaM. I eHeTnueckas
CBSI3b.

5. | Knaccupukanns XuMHUECKHUX 1 0 0 20.09.2022 | [TucbMeHHBIIH
peaxnuii. TermoBol 3pdexT KOHTPOJIb;
XUMHYECKUX peakui. CKopocTh
XUMHWYECKUX PEAKIUH.

6. |IIpaktudeckas padora 1 .M3yuenune |1 0 1 22.09.2022 | TTpakTruecKas
BJIMSIHUS YCIIOBUH TPOBEICHUSI paborta;
peakuunit Ha €€ CKOPOCTb.

7. |Tloustus 06 0OpaTUMBIX K 1 0 0 27.09.2022 | [TucsMeHHBII
HEOOpaTUMBIX XMMUYECKUX KOHTPOJIb;
peakuusx. [loHsTHE O XUMHYECKOM
paBHOBecuu. DaKTOPHI ,BIHSAIONINE HA
CKOPOCTb XMMUYECKUX PEAKIIUI U
MOJIO’)KEHUE XUMHUECKOTO
paBHOBECHSI.

8. | OkucauTenbHO- BOCCTaHOBUTENbHBIE |1 0 0 29.09.2022 | [TucsMeHHBI#H
peakuum. KOHTPOJIB;

9. |CocraBineHHEe OKUCIHTEIBHO- 1 0 0 04.10.2022 | [TucsMeHHEI
BOCCTaHOBHTEJIBHBIX PEAKIINH C KOHTPOJIB;




10. | Teopust 3ME€KTPOTUTHYUCCKOI 06.10.2022 | ITricbMeHHBIIH
JIUCCOLMANN DIEKTPOIUTHI U KOHTPOJIB;
HE3JIEKTPOIHUTHL. KaTHOHBI M aHUOHBI.

MexaHu3M AUCCOLHALNH BEIECTB C
pa3IMYHBIMU BUAaMU XUMUYECKON
CBSI3ML.

11. | Crenens guccouuanuu. CUIbHEBIE 11.10.2022 | [TucbMeHHBIN
U cIa0ble 3JEKTPOJIUTHL. KOHTPOJIb;

12. | PeakiiMuuoOHHOTO OOMEHa. 14.10.2022 | CamoorieHka ¢
VYcnosus nporekanus. [lonnbie MCTOJIb30BAHNE

) M«O1€HOYHOTO
COKpAIIEHHbIE MOHHBIC ypaBHEHHS
P HIU yP JHCTAY;
peaknuii.

13. | CroiicTBa KUCIOT .0OCHOBAaHUH U 18.10.2022 | ITuicbMeHHbBIH
COJIell B CBETE MpEACTaBICHUN 00 KOHTPOJIb;
ANEKTPOTUTHYECKON JUCCOIMALINH.

14. | KauecTBeHHbIE peaKIi Ha HOHBI 21.10.2022 | YcTHsIit onpoc;

15. | [TonsiTHE O THAPOIU3E CONEH. 25.10.2022 | ITucbMeHHBIIH

KOHTPOJIb;

16. | [Ipaktuueckas padora [IpakTrueckas 28.10.2022 | [TpakTryeckas
pa6ora 2. Pemenne pabora;
IKCTIEPUMEHTAJIBHBIX 3a/1a4 1O
Teme: CBOMCTBa KHCIIOT, OCHOBaHUH
U COJNEH Kak 3JIEKTPOJIUTOB.

17. | KontponbHas padota 1 1o Temam: 10.11.2022 | KouTponbHas
OcHOBHBIE 3aKOHOMEPHOCTH pabora;
XHUMHUYECKUX
peaknui. DNeKTpoIuTHIECKas
JTUCCOIHAIIHSL.

18. | O6mias xapakTepuCTHKA TaJOTeHOB. 15.11.2022 | YcrHBIii onpoc;
Oco0eHHOCTH CTPOSHHS aTOMOB
,XapaKTepPHbIE CTETIEHH OKUCIICHHUSI.

Crpoenue u hU3MUECKUE CBOMCTBA
MPOCTHIX BEHIECTB-TAIIOTEHOB.

19. | XnopoBogopo. 17.11.2022 | YcrHbIii onipoc;

20. | Consinast KMcia0Ta XUMHYECKHE 22.11.2022 | [TucsMeHHBII
CBOWCTBA, MOJy4YCeHUE ,lIPUMEHECHHE. KOHTPOJIb;

21. | [Ipaktuueckas padora 3.ITonyueHue 24.11.2022 | ITpakTryeckas
COJITHON KMCIJIOTBI M H3Y4YE€HHE €TO paborta;

CBOMCTB.




22.

OO01as xapaKTepUCTHUKA 3JIEMEHTOB
6a rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB ,XapaKTEepPHBIE CTENICHU
okucieHus. CTpoeHue u PU3NIEeCKHe
CBOMCTBa IPOCTHIX BELIECTB-
KHUCJIOPOJa U Cephl. AJIOTPOIHBIE
MoauduKanuu . XuMUIECKUe
CBOICTBa CEpHI.

29.11.2022

YCTHBIN 0O1pOC;

23. | CepoBo0opo/, cTpoeHHEe, HH3HIECKUe 01.12.2022 | YcTHslii onpoc;
U XUMHUYECKHE CBOICTBA.

24. | Okcuasl cepsl. 06.12.2022 | YctHslit onpoc;

25. | CepHas xuciota. [lonyueHue 08.12.2022 | Camoo1ieHKa ¢
,uszndeckne u XUMHUECKHUE UCTIOJIb30BaHNE
CBOICTBA. M«OLEHOYHOTO

JHCTAY;

26. | IIpaktuueckas padora 4 PemeHue 13.12.2022 | [IpakTuyeckas
IKCTIEPUMEHTAJIBHBIX 3a/1a4 1O pabora;
teme: Kucnopon u cepa.

27. | OOmasi xapakTeprcTuKa 5a 15.12.2022 | YcrHBIii onpoc;
rpynmnsl. CTpoeHue
aTOMOB, XapaKTepPHbIC CTEIIEHH
OKHUCIIeHHS. A30T ,paclpoCTpaHEHUE B
npupoze, pusndeckue 1 XMMUYeCcKue
CBOICTBA.

28. | A30T, pacipOoCTpaHEHHUE B 20.12.2022 | YcrHbli onpoc;
npupoe, pu3ndeckue 1 XUMUYeCKUe
CBOMCTBA, TMOJIy4YeHHE U IPUMEHEHUE.

29. | IIpaktuueckas padora 5.ITonyueHue 22.12.2022 | TpakTryeckast
aMMHaKa M U3y4eHHe ero CBOMCTB. pabora;

30. | Conu aMMOHUS, UX PUNIESCKHUE U 27.12.2022 | YcrHslii onpoc;
XMMHUYECKHUE
CBOICTBA, IPUMEHEHUE.
KavecTBeHHas peakuus Ha HOH
aMMOHUSI.

31. | A3oTHas KHCIIOTa ,e€ MoTydYeHHe 29.12.2022 | YcrtHBII onpoc;
.puszndeckue U XUMUUECKHUE
CBOMCTBA.

32. | Ucnionb30BaHue cojiell aMMOHHS B 10.01.2023 | YcTHBIi ompoc;

Ka4uC€CTBC MUHCPAJIbHBIX y,Z[O6p€HI/II7L




33.

dochop, MmoauduKkammm,
(u3HUecKre U XUMHUYCCKUEC
cBorcTBa. Okcun

tdhocdopa 5.DochopHas

KHUCJIOTa. (PU3HIeCcKue
XUMUYECKUE CBOWCTBA ,[TOJIYUCHHE.

12.01.2023

YcTHBIN onpoc;

34.

YrsiepoJ, aJJIoTPOIHbIE

Mo auUKALIMY, pacCIIpOCTPaHeHUE B
npupoje, pusnueckue U XMMHUYECKUE
CBOMCTBaA.

17.01.2023

[TncbMeHHBIN
KOHTPOJIb

35.

IAncopbuus. KpyroBopoT yrJjiepojia B
npupoje. OKCUABI yIaepo/ia, ux
dbu3nyecKkre U XUMHUYECKHEe CBOMCTBA
,JefcTBUe Ha KUBbIe

OpraHU3MBbl, IOJIyYeHUE U
MpUMeHeHHe. JKOJOTuYecKrue
npo6JsieMbl ,CBSI3aHHbIE C OKCHUAOM
yriaepofa 4;'mnoresa rio6aabHOTO
MoTenJeHUs KJIMMaTa; IapHUKOBbII

3 dexT.

19.01.2023

YcTHBIM onpoC;

36.

[IpakTHyeckas pa6oTa 6. [losydeHue
OKcHUJa yriepoJa 4.u3ydyeHue ero
CBOMCTB, paclio3HaBaHUe

KAanANHATOR

=

24.01.2023

[IpakTHyeckas
paboTa;

37.

Yro/ibHas KUCJIOTA U €€ COJIH, UX
dbusnyecKue U XMuMHU4YecKre
CBOMCTBA, OJIy4YeHHe U

MNUMeHeHUE

26.01.2023

YcTHBIM onpoc;

38.

KauecTBeHHasl peaklus Ha
Kap6oHaT-HOHBI. Micnosib3oBaHuMe
KapOOHATOB B OBITY, B
MeaULUHE, TPOMBIIIJIEHHOCTH U
CeJIbCKOM XO3fIMCTBE.

31.01.2023

[TucbMeHHbIH
KOHTPOJIb

39.

[loHATHE 0O 00 OpraHUYECKUX
BellleCTBaX KaK O COeJUHEHUAX
yrjepoaa. Kpemuui

02.02.2023

YcTHBIN 0npoC;

40.

[loBTOpeHUEe U 0600611IeHHE TEMbI
Yriepon v KpeMHUHR

07.02.2023

YcTHBIN 0npoC;

41.

KoHTpoJibHast paboTa 2 1o TemMe
HemeTasnbl.

09.02.2023

KoHTposibHasd
paboTa;

42.

0611125 XapaKTEpPHUCTHKA
MeTas10B. CTpoeHue
MeTasJI0B. MeTalsindecKas CBs3b.

14.02.2023

YcTHBIN onpoc;




43. |061Me CrIocoOBI MOTyYeHUs 1 16.02.2023 | YcTHBIN onpoc;
MeTaJlJIoB.

44. [loHsTHE O KOPPO3UU 1 21.02.2023 |[lucbMeHHBIN
MeTaJlJIOB, OCHOBHbIE CIIOCOObI KOHTPOJIb
3al[UTh] UX OT KOPPO3UH. ;

45. |CniaBbl M UX IPUMeHeHUe B 6bITy U |1 28.02.2023 | YcTHBIM 0nIpOC;
MPOMBIIIJIEHHOCTH.

46. |HaxoxaeHHe METaJIJIOB B pupoe u |1 02.03.2023 | YcTHBIH onpoc;
00111Me CIOCOObI MOJyYEHUSI.

47. [XruMH4YecKkue CBOKWCTBaA 1 07.03.2023 | [lucbMeHHbIN
MeTaJ/lJI0B.JJIEKTPOXUMUYECKUH PAJ, KOHTpPOJIb
Hanps *KeHUW MeTaJJIOB. :

48. [DIeKTPOXUMUYECKUU pAf, 1 09.03.2023 | [lucbMeHHbIN
Hanpsi>KeHUW MeTaJsLJIoB. KOHTpPOJIb

49. [loHsTHE O KOPPO3MU METAJJIOB 1 14.03.2023 | [IucbMeHHBbIN

KOHTpPOJIb

50. |CriaBbl. 1 16.03.2023 | YcTHBIN 0n1poc;

51. |lllesio4HbIE METAJJIBI 1 21.03.2023 | TecTupoBaHUe;

52. |®du3nYecKre U XUMUYECKHE 1 04.04.2023 |[lucbMeHHBIN
CBOMCTBa KOHTpPOJIb

53. |lllesiouHO-3eMeIbHbIe MeTaJIJIb 1 06.04.2023 | YcTHBIN ompoC;
Ctpoenue aroMoB .HaxoxzaeHnue B
pupo/e.

54. [PemeHue 3aga4 1 11.04.2023 |[IucbMeHHbIA

KOHTPOJIb

55. DKEcTKoCTb BOJIbI U CTOCOGHI €€ 1 13.04.2023 | YcTHBIH 0o1poOC;
yCTpaHEeHUsI.

56. [[lpakTuyeckas paborta 6 XKéctkocTh (1 18.04.2023 |[IpakTHUyeckas
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUSI. paboTa;

57. |Amomunuii. [lonoxenue B [ICIM 1 20.04.2023 | [ITucbMeHHbIN
dusnyeckue U XUMHUYECKUE KOHTPOJIb
CBOMCTBA. :

58. |AMJOTEpPHOCTh OKCHU/0OB U 1 25.04.2023 | [TucbMeHHbIN
FUAPOKCU/IOB aTIOMHUHHUSI. KOHTPOJIb

59. [Keneszo. [Tonoxenue B [1C. CTpoeHue (1 27.04.2023 | YcTHBIN onpOC;

aToMa. Pusuueckue U XUMUUYECKUE
CBOICTBa.




60. |[OKcuZbl U TUAPOKCU/IbBI XKese3a 1 04.05.2023 |CamMoo1ieHKa C
M CII0JIb30BaHUEM
«O1leHOYHOT0
JINCTan;
61. |Cosuxene3za2u 3. 1 11.05.2023 |[TucbMeHHbIH
KOHTpPOJIb
62. [Pemenue 3agauv. 1 15.05.2023 |IIucbMeHHbIA
KOHTPOJIb
63. |[IpakTuyeckas pabora 7.Pemenue |1 16.05.2023 |I[IpakTuydeckas
SKCIIepHMEHTANbHBIX 33/1a4 110 TEME. paboTa;
Royxrueiimue coenuUAUUd MATANNNR
64. [[loBTOpeHUe U 06001eHHE IO TeMe |1 18.05.2023 |[TucbMeHHBIN
KOHTpPOJIb
65. |[KoHTpoJsibHAs paboTa 1o TeMe 1 23.05.2023 | KoHTpoJsibHasA
MeTaJllbl. paborTa;
66. [HoBble MeTassibl U 1 25.05.2023 | YcTHBIN onpoC;
TEeXHOJIOTUU. XUMHUS U 3/I0POBbE.
67. |PesepBHOe BpeMs. OCHOBBI 1 26.05.2023 | TecTupoBaHHUe;
BKOJIOTUYECKOM 6e30MacHOCTH.
68. |PesepBHOe BpeMs. ['eHeTHYecKas 1 27.05.2023 |3auerT;
CBSI3b MEX/y MeTa/JIaMU U
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
















MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYIOBAHMUE

Tabnuikl, mIaKkaTsl .

OBOPYJAOBAHMUE JUIA NPOBEJAEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPAIIUI
PeaxTussl, 060pynoBanue nudpoBoii 1adboparopuu.






