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MNOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpaMma 1o XuMuM Ha ypoBHE CpeJHero oouiero oopa3oBaHus pazpaboraHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Ddenepanuny, TpeOOBaHUH K pe3ysibTaTaM OCBOCHUS (eliepanbHOi 00pa3oBaTeIbHON IPOrpaMMBbl
cpennero  obmero  obpazoanusi(POIl  COO), mnpencraBieHHbix B DeaepanbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHoro mpenmMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIM3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE MPOTrPAMMBI, 1 OCHOBHBIX 10JIOKeHUH «CTpaTeruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3oBanusi ydammxcsi 10-11 kiaccoB. HM3ydeHue mnpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MTPOMUIBLHOTO OOY4YeHHS, MPU3BAHO
oOecrieunTh 00111€00pa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO MOJITOTOBKY BBINTYCKHHUKOB IIKOJIBI,
HEOOXOAUMYIO ISl aIalTalliy X K OBICTPO MEHSIOUIMMCS YCIOBHSAM KM3HH B COITUYME, a TAKIKE
JUI TIPOAOJDKEHUs O0OydeHHsI B OpraHM3alusAX MpopecCHOHATBLHOIO 00pa3oBaHMs, B KOTOPbIX
XUMHS SBJSIETCS. OJJHON M3 IPHUOPUTETHBIX AUCUIUIUINH.

B mporpamme 1no XumMHM Ha3HauyeHHE MpeaMeTa «XUMHs» I0JlydaeT HOJpOoOHYI0
MHTEPIIPETALIMI0 B COOTBETCTBUM C OCHOBomosaratomumu nosoxxenuamu ProC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJTOTOBKH BBIMTYCKHUKOB. CBHIETENHCTBOM TOMY SIBISIIOTCS CIIEAYIONIME BBHIOIHIEMBIC
IpOrpamMMoil o XUuMHM QyHKIHU:

¢ uHPOPMANMOHHO-METOIMYECKAs, pealn3anrs KOTOpPOH oOecreynBaeT MOTydeHHe
NPEJCTaBICHUS O IIETSX, COJACpPKAHWHU, OOIel cTpaTeruu OOy4eHHs, BOCIUTAHUSI U
pa3sBUTHS 00YYAIOLIUXCS CPEICTBAMHU INpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npoduns;

®  OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpas  NIpeoycMaTpuBaeT  ONpejesieHue:
NPUHIUIIOB  CTPYKTYPHPOBAHHUA H  TIOCJIEIOBATEIILHOCTH HW3YYEHUS  y4eOHOTro
MarepHuaia, KOJUYECTBEHHBIX M KAuYeCTBEHHBIX €ro XapaKTepPHUCTHK; IOAXOJO0B K
(OpPMHPOBAHUIO COJEPKATEITHHON OCHOBBI KOHTPOJSI M OIIGHKH 00pa30BaTEeNbHBIX
JIOCTIDKEHUI oO0ydaromuxcs B paMKax HMTOrOBOH arrectauuu B (opMe eIuHOro
rOCyJapCTBEHHOTO SK3aMEHa 10 XUMUH.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:

e yCTaHABIIMBACT MHBAPUAHTHOE MPEAMETHOE CO/EpKaHNe, 00s3aTeIbHOE IS H3YICHUS
B paMKax OTHCNBHBIX  Mpodwied, MpeaycMaTpUBaeT  paclpelesieHue U
CTPYKTYPHUPOBAHHUE €ro IO KJIAcCaM, OCHOBHBIM COZEP>KaTEIbHBIM JIMHUSAM/paz/iesiaMm
Kypca;

e aéT MpUMEpPHOE pacnpeieieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOro JIIsl U3Y4eHUs
OTJENIbHBIX TEM;

e mpeIaraeT MPUMEPHYIO TOCIIeI0BATEIEHOCTh U3YUEHHS yIeOHOTO MaTepralia ¢ y4EToM
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX M MEXKIIPEIMETHBIX CBS3CH;

e aéT METOAMYECKYI0 MHTEpIpEeTAaluIo Iefiell W 3aJad H3y4eHus IpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
o01miero o0pa3oBaHus, COAEPKATENBHON XapaKTEPUCTUKU IJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CPEIHEro odmero oOpa3oBaHUs
(JIMYHOCTHBIX, METAPEAMETHBIX, IPEAMETHBIX), & TAKXKe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JICMCTBUH OOYYaloOIErocsi IO OCBOCHHUIO COJCpPKAHUS
npeaMera.

[To BceM Ha3BaHHBIM MO3HMLIMAM B IPOTPaMMe 110 XMMHUU MIPETyCMOTPEHA MPEEMCTBEHHOCTh

¢ o0y4eHHeM XUMUH Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus. 3a mpeiesiaMi yCTaHOBIICHHON



POrPaMMO 10 XHUMHH 00s3aTeNIbHON (MHBApUAHTHON) COCTABIISIFOIICH COMEpIKaHUS Yy4eOHOTO
npeaMera «XuMHs 0CTaéTcsi BO3MOKHOCTH BHIOOpA €ro BapuaTUBHON COCTABIIAOIIEH, KOTOpast
JIOJKHA OMPEIeIIATHCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOTO Mpoduist oOydeHus.

B cootBerctBuM ¢ koHuentyajabHbIMH TOJoXeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOiIE€HHOTO ypoBHEH B cucteMe auddepennrpoBannoro o0yueHus Ha
YPOBHE CpeIHero 00111ero 00pa3oBaHus XMMHUSI Ha YPOBHE yIiTyOJIEHHOTO U3YUEHUS HapaBJieH Ha
pear3alIyio MPEEMCTBEHHOCTH C MOCIEAYIOIIMM 3TAllOM MOJTYYeHUsI XUMUYECKOTO 00pa3oBaHus
B paMKaX M3y4Y€HUs CIELHAIbHBIX €CTECTBEHHO-HAYYHbIX U XUMUYECKUX JAUCIMILIUH B By3axX U
OpraHu3alusaX CPeAHEro NpoQecCHoHaIbHOro 00pa3oBaHus. B 3Toii CBA3M M3yyeHHE IpeaMeTa
«XUMHS» OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha pacUIMpeHre U YriyOjaeHHe TeOpEeTUUECKOH U
NPAaKTUYECKON MOJATOTOBKHM OOYYAIOUIMXCS, BBIOPABIIMX ONPENEIEHHBINA MpopuiIb 00ydeHus, B
TOM 4YHCIE C TMEPCIEeKTHBOM TMOCIEIYIOIMEro TMOJIYyYeHHs] XUMHYECKOTo oOpa3oBaHUS B
opram3anusax npodeccunoHaaprHOro oopazosanusi. Hapsay c¢ atum, B cBere TpedoBanmii ®I'OC
COO k miaHMpyeMbIM pe3yiabTaTaM OCBOEHUS (enepaiabHOi 00pa3oBaTeIbHONW MPOrPaMMBbI
cpeanero oOmiero oOpa3oBaHMs H3yYeHHE MpenMeTa «XHUMHS» OPHEHTHPOBAHO TaKXkKe Ha
peleHre 3a/1a4 BOCIUTAHUS U COIIMAILHOTO Pa3BUTHUS 00yJaroOImuXcs, Ha (GOPMUPOBAHKE Yy HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUH paloHaTu3anuu y4eOHOro Tpyna u 0000MIEHHBIX
CIoco00B JEATENbHOCTH, UMEIONINX MEXAUCIUILIMHAPHBIN, HAAPEAMETHBII XapakTep.

CocraBisitomiuMu  nipeaMeTa «XUMHUS» HAa YPOBHE YIIyOJIEHHOrO M3Yy4YEHHS SIBISIOTCS
yrayOnénnbslie Kypeel — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [lpu
OTIpENIeICHUH TIOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aluu COAEPKAHHUS ITHX KypCOB B
nporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeHuss ®I'OC COO o paznuyusx 6a30BOro u
yrayO0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas xuMus» U «OOmas v HeopraHuyeckas
XUMUS» COCTABJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUN M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoniblIui  00BEM
dakronornueckoro marepuana. Tak, Ha yrIyOIEHHOM ypOBHE M3yueHHUs IpeaMeTa odecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOICTBaX UX COEAMHEHUN Ha OCHOBE PACIIMPEHUS M YrIyOJeHHs MpEeACTaBICHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs pPeaKlUid, pacCMaTpUBAEMbIX C
TOYKHU 3PEHUSI XUMHUECKOW KMHETHKU M TEPMOJIMHAMUKU. V3ydeHne nepruoinyeckoro 3aKoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XHUMHUYECKas CBsI3b OOBICHSETCS C
TOUYKH 3pEHUS SJHEPTeTUUYECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U Pa3pyILIEHUH, a TAKKE C TOUKU
3peHusi MeXaHU3MOB e€ 00pazoBaHus. M3ydueHne TUIIOB peakluid TOMOIHIETCS (OPMUPOBAHUEM
MpeJICTaBICHUH 00 AJIEKTPOXMMHUYECKUX Ipoleccax M 3JEKTPOJIM3€ paciulaBOB M pPacTBOPOB
BellecTB. B Kypce opraHmdyeckoil XMMHUH TpPU PACCMOTPEHUH PEAKLMOHHOM CIIOCOOHOCTH
COeIMHEHUH yJensercs oco00oe BHUMaHHME BOIpPocaM 00 3JIEKTPOHHBIX 3PdeKTax, O B3aUMHOM
BIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PeaKkIui.

Oco0oe 3HaYeHHe UMEET TO, YTO Ha COJIep)KaHHWE KYpPCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
W3YYEHUS 715 KIIACCOB ONpeAenEHHOro mpoduis (TIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JOTIOTHEHUH K 0011el cCUCTeMe MpeIMETHBIX 3HAHNN) OKa3bIBAIOT BIMSIHUE CMEXHbBIE TIPEIMETHI.
Taxk, HampuMep, B COJIEPKaHUU TIPEeMETA [Tl KIIACCOB XUMHUKO-(DU3HMUECKOTO MPOouIIst 00IbIIoe
3HaUYeHHE OyAyT HMMETh 3JIEMEHTHl y4yeOHOro MaTepuayna rmo obomel xumuu. [Ipum uzydeHumn
npeaMeTa B JaHHOM Cllydae akLEeHT Oy/eT caeslaH Ha OOLUIHOCTh METOAOB MO3HAHMS, OOIHOCTh
3aKOHOB M TEOpUH B XUMHH U B PU3UKE: aTOMHO-MOJIEKYJIsipHas Teopus (MOJIEKyJsipHasi Teopus B
¢dusKKe), 3aKOHBI COXPAHEHHsI MAacChl W DSHEPruu, 3aKOHBI TEPMOJMHAMUKH, 3JIEKTPOJIH3a,
MPEJICTaBICHUS O CTPOCHUHU BEUIECTB U JPYTOE.

B T0 ke BpeMs B collepiKaHUU MpeAMETa sl KIIACCOB XMMUKO-OHOIOTHYECKOTO TPOQUIIS
OomnbIIMiA yAETbHBIN Bec Oy/leT UMEeTh OpraHuyeckas XuMmus. B aToMm ciydae mpenocraBiisercs



BO3MOXHOCTb /7151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUUECKOM OpraHU3alnuu KIETKH KaK
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K IPUMEpPY, TaKHE CTPYKTypHbIE
KOMIIOHEHTBI, KaK JIMIH/bL, O€JIKU, YIJI€BOJbl, HyKJIEHHOBBIE KUCIOTHI U apyrue. IIpu stom
3HaHUSA O COCTAaBE€ M CBOWCTBAxX IPEICTAaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB
CIIy’KaT OCHOBOM JUIS M3yUEHHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TTHILECBAPEHHUSL.

B mane ¢opMupoBaHMs OCHOB HAay4yHOIO MHUPOBO33PEHHUS, OCBOEHHUS OOLIECHAYUHBIX
METO/IOB IIO3HAHUS U OIbITA IPAKTUYECKOr0 IPUMEHEHUS HAYYHBIX 3HAaHUM U3y4YEHUE NpeameTa
«XuMmus» Ha YrIyOJEHHOM YpOBHE OCHOBAHO HA MEXKIPEIAMETHBIX CBA3AX C Y4eOHBIMHU
peIMeTaMH, BXOASIIMMU B COCTaB IIPeIMETHBIX obnactell «EcTecTBEHHO-HayuUHBIE TPEAMETHI,
«Matemaruka 1 uH(popMaTUKa» U «PycCKuil sI3bIK U JINTEpATypay.

[Tpu m3yuennu yuyeOHOro mnpenmera «XUMUS» Ha YrIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OPMUPOBAHME OCHOB HAayKM XHMHMM Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IIPAKTUYECKOM JESITEIBHOCTH YEJIOBEKa M OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHne 31oil 3amaun Ha yriyOIE€HHOM ypOBHE HU3YUYEHHS
IIpeIMeTa NpeArnoaraeT peaan3aluio Takux Lelel, Kak:

e (QopmupoBaHuE NPEACTABIECHUIN: O MATEPUAIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX U
II03HABAEMOCTH SIBJICHUM ITPUPOJIBI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€
BeJylleil posin B 00ECIEeUEeHUH YCTOWYMBOIO Pa3BUTHS UYEIOBEUECTBA: B PELIEHUU
po0JIeM HKOJIOTMUYECKOM, SHEPreTUYeCKOW W IUINEBOM O€30MacHOCTH, B Pa3BUTUU
MEIMIUHBI, CO3/JaHMH HOBBIX MaT€pHajIOB, HOBBIX HCTOUHUKOB 3HEPTUH, B 00€CIIEYUeHUU
palMOHAIFHOTO TPUPOIONIONB30BaHUs, B (POPMHPOBAHUU MHPOBO33PEHUS M OOmIeH
KYJBTYpbl 4eJIOBEKa, a TaKXKe 3KOJOIMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHON Cpeae;

® OCBOCHHME CHUCTEMBl 3HAHUHU, JIEXKAIMMX B OCHOBE XHMMHMYECKOW COCTABIIAIOLIEH
€CTECTBEHHO-HAyYHOU KapTHHBI MUpa: (yHIaMEHTAJIbHBIX OHITUN, 3aKOHOB U TEOPUI
XUMHH, COBPEMEHHBIX NPEJCTABICHUN O CTPOSHUM BEILECTBA HA PAa3HBIX YPOBHSAX —
aTOMHOM, HWOHHO-MOJIEKYJISIDHOM, HAJAMOJIEKYJISIPHOM, O TEPMOJUHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMUYECKMX PEAKLMM, O XMMHUYECKOM
PaBHOBECHH, PAacTBOpax M JUCHEPCHBIX cHUCTeMax, 00 OOLIMX Hay4HbBIX MPHUHLHUIAX
XUMHUYECKOTO TPOU3BOJICTBA;

e (QopmupoBaHue y 0O0yYarOIIMXCSi OCO3HAHHOTO IOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKUX 3HAHUM Ui OOBSCHEHHS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOM XUMMHU, AT OOBACHEHHS M TPOTHO3UPOBAHUS SIBICHUH, HMEIOLINX
€CTECTBEHHO-HAY4YHYIO0 MPHUPOAY; TPAMOTHOTO peEHIeHHs] MpoOJieM, CBSA3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHMs, aHAJIW3a U OLEHKUM C IMO3ULMKA DKOJIOTHYECKOU
0€30MacHOCTH MOCIEACTBUNA ObITOBOM M MPOU3BOJICTBEHHOM JEATEIHbHOCTH YEIIOBEKa,
CBSI3aHHOU ¢ XMMHYECKHM IPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U ITepepabOTKOM BEIIECTB;

e yrayOJeHHe MpeICTaBICHUM O Hay4yHBIX METOoAaX IO3HAHMS, HEOOXOAMMBIX JUIS
NpUOOpPETEHUs] YMEHUN OPUEHTUPOBATHCA B MUPE BEIIECTB U OOBSICHEHUS XUMHUUECKUX
ABJICHUM, UMEIOILIUX MECTO B IIPUPOJE, B IPAKTUUECKON JACATEIBHOCTH U IIOBCEIHEBHOU
YKU3HU.

B nnane peanusanuu nepBooyepeHbIX BOCIUTATEIBHBIX U pa3BUBAIOIINX (DYHKIIMN 1IETOCTHON
CHCTEMBI Cpe/IHero oOuiero oopa3oBaHus IpU U3Y4EHUH Ipeamera « XUMHS» Ha yriIyOJaEéHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TaKKE IIeNU U 33]jauH, KaK:

e BOCINUTaHHE YOEKAEHHOCTH B II03HABAEMOCTH SBIECHUN MPUPOJBI, YBAXKCHHS K
npoleccy TBOpYECTBA B 00JACTH TEOPETUYECKMX M TNPUKIATHBIX HMCCIEJOBAHUN B
XUMHHU, (POPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;



® pa3BUTHE MOTHBAIMM K OOYYCHHIO U TIO3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTaHHUIO HA OCHOBE YCBOCHHUS 00I[EUeTIOBEUECKUX [IEHHOCTEH;

® Dpa3BUTHE TI03HABATENBHBIX WHTEPECOB, HHTEIUICKTYAIBHBIX M  TBOPUYECKHUX
CrocoOHOCTE 00yJaromuxcsi, GopMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMO0OOpa30BaHUI0O U HENPEpPbHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
po(heCcCHOHANTLHOM W OOIIECTBEHHOW JESATEIBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3/IOPOBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e (dopMupoBaHHE€ yMEHUI W HABBIKOB pa3yMHOTO IPHPOJOIONB30BAHMS, DPa3BUTHE
OKOJIOTHYECKOM  KYJNbTyphl,  HpUOOpETeHHE  OmbITa  OOLIECTBEHHO-IIOJE3HON
9KOJIOTHYECKOH JeSITeIbHOCTH.

OOmee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX Ui M3YYEHUS XUMHUA Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero odpazoBanusi, cocrabisger 204 ygacoB: B 10 kimacce — 102 gaca (3 daca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).



COJAEPKAHUE OBYYEHUA
11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XUMU4eckuil aneMeHT. M3oronsl. CTpoeHHe 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTHUYECKHEe YPOBHU U TOAYPOBHH. ATOMHBIE
opourtanu. Kiaccubukaruss XMMAUYECKHX 3JeMEHTOB (S-, pP-, d-, f-anmemenTsl). Pacnpenencuue
JJIEKTPOHOB II0 AaTOMHBIM OpOUTANAM. OJEKTPOHHBbIE KOHQUIypallM AaTOMOB 3JIEMEHTOB
NEPBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, 3IIEKTPOHHBIC
KOH(Urypaluuyu HOHOB. DIEKTPOOTPULATEIbHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMuYeckux dieMeHToB [I.1.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHa M [lepuonmyeckod CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMH IPOCTBIX M CJIOXHBIX BELIECTB IO IpynnaMm Hu
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

XuMuyeckas cBsI3b. Buabl XMMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
MexaHu3Mbl 00pa30BaHMsI KOBAJICHTHON CBSI3M: OOMEHHBIN U JJOHOPHO-AKIETITOPHBIA. DHEPTHUs H
JUIMHA CcBA3H. [losApHOCTB, HANpPaBIEHHOCTh M HACBHIIAEMOCTH KOBAJEHTHOU cBA3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMONEKYISIPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHHsX. CocTaB KOMIUIEKCHOTO — HMOHa:
KOMILJIEKCOOOpa3oBarTenb, JUTaHAbl. 3HAYeHUWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPAWHALIMOHHON XUMUHU.

BemectBa MOJEKYISAPHONO M HEMOJEKYJISPHOTO CTPOCHHUA. THIBI KPHUCTAIIIMYECKUX
pemEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonsTue 0 nucnepcHbIX cuctemax. Mertunuble pacTBOpbl. [IpencraBineHue 0 KOJIIOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHLEHTpPAllMUd pPAcTBOPOB: MaccoBas [0Ji BELIEeCTBAa B
pacTBOpe, MOJISIpHAas ~ KOHLEHTpanusa. HacellleHHblE ¥ HEHACBILEHHBIE  PaCcTBOPHI,
pactBopuMOCTb. Kpucrammoruaparsl.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHUYECKHUX BELIECTB. TpUBHAIbHBIE HA3BaHUS
OTZIENIbHBIX NPEJICTABUTEIEH HEOPraHUYECKNX BEIIECTB.

Knaccugukaius XuMHUecKUX peakivii B HEOPraHMYECKOM U OPraHu4ecKoil XUMHUH. 3aKOH
COXPAHEHHsI MAacChl BEUIECTB; 3aKOH COXPAHEHMUS W IPEBPALICHUs SHEPTUU NPU XUMHUYECKHX
peakuusax. Temnosbie 3 (HeKTh XUMUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKopocTh XUMHUYECKOM peakiiu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (pakTopoB. 'oMOreHHbIE
U TeTepOoreHHble peakinu. Katanus u karanu3aTopsl.

OOGpatumbie 1 HEOOpATUMBIE peaKITUU. XUMHYECKOe paBHOBecHe. KOHCTaHTa XHMHUYECKOTO
paBHOBecHs. PaKTOpBI, BIMAIONIME HA IIOJOKEHHE XUMHUYECKOIO PABHOBECHUS: TEMIIEpaTypa,
JIaBJICHUE W KOHIIEHTPAlMH BEUIECTB, y4acTBYOMMUX B peakiuu. [Ipunuun Jle [llatense.

OnexTponuTtnueckass aucconuanus. CunpHble M cnadble  37eKTposuThl. CTeneHpb
nucconnanuu. Cpena BOAHBIX PAaCTBOPOB: KUCJIOTHAs, HEUTpalibHas, IienoyHad. BomopoaHsiit
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiym nonnoro ooMeHa.

OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakuuu. CreneHb OKucieHud. OKUCIHTENb U
BOCCTaHOBUTENb. [Ipomeccel OKHUCIEHHs M BOCCTAHOBJICHUS. BaXHEHIIWE OKUCIUTEIH U
BOCCTaHOBUTENIN. MeTO/] 3JIEKTPOHHOT0 OajlaHCca. DJIEKTPOIN3 PacCTBOPOB U PacIlJIaBOB BEIIECTB.

OKCHEpUMEHTAJILHBIE METOJbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUNA: pa3JIoKEHHE
IIEPOKCHJA BOJOPOJAa B IPHUCYTCTBUU KaTaJIN3aTOPa, MOJENHM KPUCTAINIMYECKUX PEHIETOK,



IPOBEICHUE pEaKUUH MOHHOTO OOMEHa, OIpeaesieHue Cpeabl pacTBOPOB C  IOMOIIBIO
WHAUKATOPOB, U3yYCHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMHMUYECKOH peakiuu U
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenue HemerawioB B Ilepuoanudeckoil cucreMe XuMUYeCcKHX 3ieMeHTtos [I.M.
MenneneeBa U OCOOCHHOCTH CTPOCHHMS HMX aToMoB. DuU3NYECKHUE CBOIICTBA HEMETaJUIOB.
AJTOTpOonUsl HEMETAUIOB (Ha MpUMeEpe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

Bopopon. Ilonyyenue, gusnueckre U XUMMUYECKHE CBOWCTBA: PEAKIMU C METAUIAaMU U
HEMETaJNIAMH, BOCCTAHOBUTEbHBIE CBOUCTBA. [ MapHabl. TONIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, Gu3NYecKue U XUMHYECKUe
cBoiicTBa. ['asioreHoBOnOpOAbl. BaxkHeNme KUCIOPOACOAEPIKALIUE COCIAMHEHUS TajJOT€HOB.
JlabopaTopHble U MPOMBIIITICHHBIE CIIOCOOBI MOTYYeHHs raoreHoB. [IprMeHeHre rajloreHoB 1 ux
COCIMHEHU.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOMYYEHUS KHCIOPOJA.
®uznyeckue U XMMUYECKUE CBOMCTBA U IPUMEHEHNE KUCIOPOoaa U 030HA. OKCUIBI U IEPOKCU/IBI.

Cepa. HaxoxxneHume B MpUpOJE, CIOCOOBI MONYy4YeHUS, (U3HMUECKHE U XHUMHUYECKHE
cBoiictBa. CepoBonopon, cynbbuasl. Oxkcun cepoi(1V), oxcun cepoi(VI). Cepuucras u cepHas
KUCTOTHI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOUl KucioThl. [IpumeHeHme cepbl U e€
COCIMHEHU.

A3zor. Haxoxknenue B mpupojie, CrocoObl MONy4deHHs, (PU3UYECKHEe U XUMHYECKHE
cBoiictBa. AMMMak, HUTpuAbl. OKcuabl a3ora. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHeHue a3oTa M €ro coequHEeHH. A30THbBIE
ya00peHusl.

®ocdop. Haxoxnenue B npupone, crnocodObl MOIy4YeHHUs, (PU3NUYECKHE M XUMHUYECKUE
cBoiictBa. Dochuast u pochun. Oxcuasl hochopa, hochopHas kuciora u e€ conu. [Ipumenenue
dochopa u ero coenunenuit. @ochopHsie yaoOopeHUs.

VYrnepon, HaxoXAeHHUE B TMpupoje. AJUIOTponHble Momudukanmuu. DPuznyueckue u
XMMHUYECKHE CBOICTBA MPOCTHIX BEILIECTB, 00pa3oBaHHbIX yriepoaoM. Okcua yraepona(ll), okcua
yraepoaa(lV), yronapHas kucinora u €€ coinu. AKTUBUPOBAaHHBIN yroib, aacopOuus. OysiepeHsl,
rpadeH, yriepoaHble HAaHOTpYOKu. [IpuMeHeHne MpoCcThIX BEIECTB, 00pa30BaHHbBIX YIJIEPOJIOM,
Y €r0 COeTMHEHUM.

Kpemuuii. Haxoxxnenue B mpupope, crnocoObl MOdydeHus, (pu3ndeckue M XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHUsI U ero
coequHeHuil. CTEKIIO0, €ro MOJIy4eHNE, BUABI CTEKIIA.

[Tooxxenne meramwioB B [leproanyeckoit cucteMe XuMUYECKHUX eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O0mue Gu3nueckue CBOMCTBa METAIJIOB.
[IpumeHeHne MeTaiioB B ObITY M TexHUKE. CIIaBbl METAIIIOB.

DIEKTPOXUMHUECKUH psijl HaNpsDKeHU MeTayuioB. O01ue crnocoObl MoMy4eHHsI METaIOB:
TUAPOMETAJUTYprusi, MUPOMETAIUTYPrusi, dNeKTpoMeTayprus. [IoHsTHE 0 KOPPO3UU METAJLIOB.
Crioco6b!I 3a1UThl OT KOPPO3UH.

O6mas xapakrepuctuka metamioB |A-rpynmsl [lepuoanueckoit cucTeMbl XUMHUYECKHX
sneMeHToB. Hatpuii u kanuil: monydenue, pu3uuecKkue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COETMHEHUI.

O6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogudeckoit CHCTEMBI XUMHYECKHX
3JIEMEHTOB. MarHuii ¥ KaJIbIWii: oJTydeHue, (GU3nIecKrne 1 XUMUIECKHUEe CBOMCTBA, TPUMEHEHNE
MPOCTHIX BEIIECTB U X coenuHeHui. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHUH: TIONydeHue, (PU3NIECKHEe M XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AM(OTEpHbIE CBOICTBa OKCHIA M THUAPOKCHIA ATIOMHUHHA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmast xapakTepuCTHKa MeTalioB moOouHbix mnoxarpymm (b-rpynm) Ilepuoanyeckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.



®u3nueckue U XMMUYECKHE CBOMCTBA XpoMa U ero coeuHeHUuH. OKCUIbI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarbl, UX OKHUCIUTEIHHBIC CBOWCTBA.
ITony4yeHnue U npUMEeHEHUE Xpoma.

®u3nueckue MW XHMMHYECKHE CBOMCTBA MapraHila M €ro COeIMHEeHHH. Baxueimme
coenuHenus mapranua(ll), mapranna(lV), mapranna(VI) n mapranuna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

®u3nueckue 1 XMMUYECKHUE CBOMCTBA XKeJle3a U ero coeAnHeHui. OKCHabl, THAPOKCUJIBI U
cosmm xkene3a(ll) u xeneza(lll). [lomydenrne u npuMeHEeHHE KeJle3a U €ro CIJIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenruHeHuil. [lonyyenne u npumeHenrne
MeIU U €€ COCTMHEHUM.

[{uHK: monmy4yenue, GpU3NYECKHe U XUMUYECKHE CBOMCTBA. AM(OTEpHBIE CBOHCTBA OKCHA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero coeAMHEHU .

DKCTIepUMEHTAIBHBIC METO/IBI H3yUSHUS BEIIECTB M UX IMPEBPAICHUI: H3ydeHUE 00pa3IioB
HEMETAJJIOB, TOpeHue cepsul, docdopa, xKeine3a, MarHusg B KUCIOPOJE, M3YUEHHE KOJUIEKIUU
«MeTamibl ¥ CIUIaBbD», B3AUMOJCHCTBUE HIEJOYHBIX U IIEJIOYHO3EMEIBHBIX METAIJIOB C BOAOMU
(BO3MOYKHO HCITIOJIb30BaHKE BUIEOMATEPHUATIOB), B3aMO/ICICTBHE IMHKA U XKelle3a C PACTBOPAMHU
KHUCJIOT M LIEJI0YEH, KAaUECTBEHHbIE PEAKIIMM HAa HEOPraHUYECKHWE aHUOHBI, KATHOH BOJAOPOJA U
KaTHOHBI METAJUIOB, B3aUMOJECHCTBUE TUAPOKCUIOB AIFOMUHUSA U LIMHKA C paCTBOPaMH KHUCIIOT U
1IeJI0YEH, pellIeHrne SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «[ asiorens», «Cepa u e€ coeTuHeHUs»,
«A30T u Qochop U UX coenuHEHUs», «MeTaibl IMIaBHBIX MOArPYH», «MeTaasl TOOOUYHBIX
MOATPYIII.

XuMHSA U )KU3Hb.

Ponp xumuu B o0OecrieueHUH yCTOMYUBOTO Pa3BUTHS deloBedecTBa. [[oHATHE O HaydHBIX
METO/1aX MO3HAHMS U METOAOJIOTUH HAYYHOTO HcclieJoBaHusA. HayuHble TPUHIUITBI OpraHU3alun
XUMHUYECKOTO TTPOU3BOACTBA. [IpoMBINIIIEHHBIE CITOCOOBI MOMYYEHUsT BAXKHEHIITNX BEHIECTB (HA
npuMepe MPOU3BOJICTBA aMMHAKa, CEPHOM KHCIOTHI, MeTaHoma). [IpombiluieHHbIE CIOCOOBI
MOJIy4EHUSI METAJJIOB M CIUIaBOB. XMMHUYECKOE 3arps3HEHUE OKpPYXKarolled Cpelapl U €ro
nocneAcTBus. Poib XuMun B o0ecrieueHuu YHEPreTUYECKO 0€30acHOCTH.

XuMHUs M 300pOBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. lIpaBuna ucnosib3oBaHUsA
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XuUMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J0OaBKU. Posib XuMuu B oOecrieYeHIN
MUIIEBON OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumus. [IpaBumiia 6e3omacHOTO
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMUH B MOBCEHEBHOMN KU3HHU.

XuMHS B CTPOUTEITHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEPHAITBI (IIEMEHT, OETOH).

XuMHus B CENbCKOM X03siiicTBe. OpraHn4YecKue ¥ MUHEpAIIbHbIE YOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIITMOHHBIE MaTEPHabl, KPACKH, CTEKJI0, KepaMHuKa. MaTepuansl 11t
ANeKTpoHUKU. HaHOTeXHOMOrUN.

Pacuérnrie 3amaun.

Pacuérel: Macchl BemecTBa ik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO W3 Y4YacTBYIOIIMX B pEaKUMU BEIIeCTB, Macchl (00BbEMa, KOIMYECTBa
BEIIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKluu, €Clu OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
OIPENEIEHHOM MAacCOBOM JOJIEH PACTBOPEHHOIO BELIECTBA, MACCOBOM JOIM YU MOJSPHOU
KOHIIGHTpAllUM BEIIECTBA B PAcCTBOpPE, JOJIA BbIXOJA IMPOAYKTAa PEAKUHUH OT TEOPETHYECKU
BO3MOKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HeOPraHUYeCKON XUMHUU B
11 xmacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATHUM, IPUHATHIX B OTACIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0mue ecTeCTBEHHO-HAYYHBIC TOHATHS: SIBJICHHE, HAay4dHBIA (DaKT, TUNOTE3a, TEOpPUs,
3aKOH, aHaju3, CHUHTe3, KilaccupuKauus, TM[EePUOJUYHOCTh, HAOIIOJEHUE, HW3MEpEHHeE,
AKCIIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

Ouznka: marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJUOAKTHBHOCTh, MOJIEKYJIa, YHEPTreTHYECCKHA YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBa, HIealbHbIN Ta3, (U3NUeCKHe BEITUYUHbI, AUHHUIIBI H3MEPEHUS,
CKOPOCTb, HEPIHUs, Macca.

buonorus: kinerka, opraHusM, OJKocucTema, Ouochepa, MeTrabOIU3M, MaKpo- H
MUKPOIJIEMEHTBI, O€JIKH, JKHUPBI, YIJIEBOJbI, HYKICHHOBBIC KHUCIOTBI, ()EPMEHTHI, TOPMOHHI,
KpPYTrOBOPOT BEUIECTB U IMOTOK SHEPTUU B HIKOCHCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XuMHU4eCcKasi MPOMBIILIEHHOCTh, METAJUTYPrusi, CTPOUTEIbHbIE MaTepUabl,
CCJIbCKOXO3SHUCTBEHHOE TIPOU3BOJICTBO, THINEBAas MPOMBINUIICHHOCTh, (apMareBTHIecKas
MPOMBIIIIICHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHUX penapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA I[IPOTPAMMBI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

B coOTBETCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTypE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « XUMHI» Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO;
HaJIM4YUe MOTHUBALMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJCTBOBAThCS MPUHSATHIMA B OOIIECTBE MpPAaBWJIAMH W HOPMAMH TIOBEICHUS; HaJIH4Yne
MIPABOCO3HAHUS, SKOJOTHYECKON KYIbTYphI; CIIOCOOHOCTh CTaBUTh LIENTU U CTPOUTDH KUIHECHHBIC
TIJIaHBI.

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHOopMHUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIFHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30oBaTeNbHO 1eATEIbHOCTH.

JIMYHOCTHBIC PE3yNIbTAThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaxaroT c(HOpMHUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM NEeATENbHOCTH 00yUYaIolUXCcs B MPOIlecce peann3aun
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HAHUs O0YUYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00A3aHHOCTEH, YBAXKEHHS K
3aKOHY U MPaBOMOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3JaHUU YUCOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U aprYMEHTHI IPYTUX
MIPY aHAJIHM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIHbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

LHEHHOCTHOTO OTHOIUEHUS K HUCTOPUYECKOMY W HAYYHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUH;

YBa)XEHHSI K TPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO MPHIOKEHUS
XUMHH, OCO3HAHMS TOTO, YTO JaHHbIE HAayKH €CTh PEe3yJabTaT HJUTEIbHBIX HAOIIOJACHHM,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPYy/Aa YUYEHBIX U TPAKTUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIYyYE€HUH M TMOCIEAYIOIIEM aHajau3e
uH(OPMAIIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CITOCOOHOCTH OIICHWBATh CUTYAIINH, CBSI3aHHBIE C XUMUUYECKUMHU SIBJICHUSIMU, U IPUHAMATh
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE TMOBEJEHHWE W TIOCTYNKH CBOMX TOBAPHUIIECH C TMO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

NOHMMAaHMs LEHHOCTeH 3J0poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COONIOAICHMSI TIPaBUJI OE30MACHOTO OOpaleHUsl ¢ BEUIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HU, B TPYJOBOU J€STEIbHOCTH;

MOHMMAHUSA [IEHHOCTH TPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBE/ICHUS B CUTYaLUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHUS TOCIICJCTBUI M HEMPUSATHS BPEIHBIX MPHUBBIYCK (YMOTPEOIICHHUS aTKOTOJS,
HapKOTUKOB, KypEHUs);



5) TpynoBoOro BocnuTaHus:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JESTEIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B pEIICHUM MPAKTUUYECKUX 3aJady COLHaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUUECKOMY M3Y4YEHHIO MpOo(peccuil pasiMyHOro poja, B TOM UHUCIE Ha
OCHOBE ITPUMEHEHHSI TPEIMETHBIX 3HAHUI 110 XHUMUH;

YBa)KEHUs K TPYAY, JIOASIM TPYAa U pe3ysibTaTaM TPY10BOH eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUIYaTbHOI TPAaeKTOPHH 00pa3oBaHus, Oynyeit
npodeccuu U peanu3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMUYECKHU 11€1€CcO00pa3HOro OTHOLIEHUS K MPUPOJIE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAHHUA TJ100aJIbHOTO XapaKTepa 3KOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHUX
IPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMATIBHOM Cpelibl;

OCO3HaHUS HEOOXOJUMOCTH HMCIIONIb30BaHMS JOCTHKEHUN XUMUM JUIsl PELLIEHUSI BOIIPOCOB
PaLMOHATIBHOTO PUPOIONOIb30BAHUS;

AaKTUBHOI'O HENpPHUATHS JEHCTBUI, NPUHOCSIIMX BpEl OKpYXarollel HmpupoaHOMl cpele,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMACMbIX
JICMCTBUN U NPENOTBPALLATD UX;

HQJIMYMUS PA3BUTOTO SKOJOTHYECKOTO MBILIUIEHUS, SKOJOTHYECKOM KYyJBTYpBhl, OIbITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHON MPaKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IIPOTUBOCTOSATH UACOIOTHH XeMopoOuu;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKM U
00I11eCTBEHHOM MPaKTHKY;

NOHMMaHHS CHEeNU(UKA XUMHH KaK HayKH, OCO3HaHHA €€ poiu B (OPMHPOBAHUHU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUHU LIEJIOCTHOTO MPEICTABICHHUS 00 OKpYKaroLIeM
MHUpE KaK O €IMHCTBE NPHUPOJAbI U YENOBEKa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEpPHOCTEH U
pelLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJIS COBPEMEHHOM IUBWIM3AIUHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M Ba)XHOW POJIM B CO3/JaHUM HOBOM 0a3bl MaTepUaNbHOM
KYJIbTYpBbI, B pEHIEHUH ITI00ANBHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHM MEIHIIMHBL,
o0ecreyeHny yCIOBUM yCIIEUTHOTO TPyAa U SKOJIOTHYeCKH KOM(MOPTHOM KU3HU KaKJ0To 4iieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOH TPAMOTHOCTH: TIOHUMaHMs CYIIHOCTH METOJIOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOIIEro MHpa U IMPOUCXOISAMIMX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C 1IeJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobieM
B PEAJIbHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpEeCca K NO3HAHUIO, UCCIIEI0BATENBCKON JESTENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpa30BaHHIO, K
AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAaHMH 1O XHMHUHU B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHbBIX cepax NpopecCHOHANbHOM AeITeTbHOCTH.



METAINPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3yiabTaThl OCBOSHHS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHErO
o01ero oOpa3oBaHus BKIFOYAIOT:

3HaUUMBIC JJIs1 (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeXnpeaMeTHbIC) OOIeHAYYHBIE TIOHATHS, OTPAXKAIOIINE IEJIOCTHOCTh HAyYHOW KapTHHBI MUPa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEpPrus, SBJICHHE, MPOLECC, CHCTEMa, HaY4YHBIH (DaKT, MPHHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIE0BaHNE, HAOMIOACHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHBEpCaJIbHbIC yueOHbBIC JIeACTBUS (mo3HaBaTebHbIE, KOMMYHHKATHUBHBIC,
peryisaTuBHbBIE), oOecneunBaronie (GOpMUpOBaHHE (YHKIMOHAIBHOM T'pPaMOTHOCTH U
COLIMAIbHOM KOMIIETEHIIMH 00y4aroIInXxcs;

CIIOCOOHOCTh ~ OOYyYaroIMXCA  HMCIHOJIb30BaTh  OCBOEHHBIE  MEXIUCHUIIMHAPHBIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHBEpCaJbHbIC y4YeOHBIC JEHCTBHSI B TIO3HABATEILHOW U
COLIMAJIbHON IIPAKTHKE.

MeranpeaMeTHble pe3yJbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYCOHBIMHU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMH.

ITo3naBaTebHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATH IMPOOJIEeMY, paccMaTpuBaTh &
BCECTOPOHHE;

ONpeAeNsaTh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUW MNPHUEMBI JIOTMUECKOTO MBILIUICHUS: BBIJCIATH
XapaKkTepHble NPU3HAKK TIOHATHMM W YCTaHaBIMBAaThb HUX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME OHATHUS JUIsl OObSICHEHUS OTJENbHBIX (DAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH VIS KJIacCU(UKALIUHN BELIECTB U XUMUUECKUX PEAKIIN;

YCTaHaBJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTB JIOTHUECKUE PACCYXKJI€HUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUMS] B paCCMaTPUBAEMBIX SIBJICHUSAX, (OPMYIUPOBATH BBHIBOJABI U
3aKJIF0YEHHS;

IPUMEHSTh B IPOLECCE MO3HAHUS MCIOJIb3yEeMbIE B XMMHUHM CHMBOJIMUECKHE (3HAKOBBIE)
MOJIeINH, TPe0OPa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XumMuueckass (GopMmyna, ypaBHEHHE XHMHMUYECKON peakuud — TpUd pEIIeHuHd Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKHX 3aa4, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIC IPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEaKIUH.

2) 6a30BbIe HccCeI0BaTeIbCKHE 1eCTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHiI;

dopMynupoBaTh LETM U 3aJayd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUIH;

BJIa/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOIIOAATh 32 XOAOM IpOIecca, CaMOCTOATEIbHO
MPOTHO3UPOBATh €ro pe3yibTaT, (GopMyiaupoBaTh OOOOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBINA OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh ONBIT YYCHUYECKOH HCCIIEAOBATENIbCKOM M TPOEKTHOH JeATeNbHOCTH,
MPOSBISATHE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOMCKY METOJIOB pEeUIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METO0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:



OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX HHGOpMaIMK (Hay4yHO-TIOMYJspHAs
JUTEepaTypa XHMHYECKOTO COJICp)KaHWs, CIPaBOYHBIE TOCOOMS, pecypchl HTepHera),
aHATM3UPOBATh HH()OPMAITUIO PA3IMYHBIX BUOB U (HOPM NPEICTABICHUS, KPUTUYECKH OLICHUBATh
e€ TI0OCTOBEPHOCTh M HEMPOTUBOPECYHBOCTD;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI IMPH IOHCKE U O0TOOpe
uHpOpMann1, HeOOXOAMMOM IS BHITTOJIHEHHSI YUSOHBIX 3a71a4 ONMPEIeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCTOJIb30BaTh HAYYHBIA SI3bIK B KA4yeCTBE CPEACTBA NpU paboTe € XUMHUYECKOH
uHpOpMaLKE: MPHUMEHSITh MEXKIPEIMETHbIC ((QU3MUECKUE W MaTeMaTU4YeCKHe) 3HaKh |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAIHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMO TeMBI B X0/1€ AHAJIOTa U/UIH JUCKYCCUH,
BBICKA3bIBaTh UJIeH, (JOPMYIUPOBATH CBOM MPEIOKECHUS OTHOCUTEIIHEHO BBIITOJIHCHUS
MIPEIOKCHHOM 3a1a4H;

BBICTYIIaTh C NPE3EHTALMENW PEe3yJbTaTOB IMO3HABATEIIBHOM NEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBIOJHEHUH XHUMHYECKOIO
DKCIIEPUMEHTa, MPAKTUYEeCKOH paboOThl IO HCCIEIOBAHHIO CBOMCTB W3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOro mpoekTa, M (OPMYIHPOBATh BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
WCCJICTOBAHHM MyTEM COTTIACOBAHUSA MO3ULIMHI B X0O€ 00CYX/IeHUsI U OOMEHAa MHEHUSIMH.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBHUA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenensds e€ eI M 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBINOJHEHUM Y4eOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX pelIeHHs C YYETOM MOJy4yeHHs] HOBBIX 3HAHUHN O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYIIECTBIATh CAMOKOHTPOJIb I€ATEIbHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI M0 XMMHUU Ha YIiyOJI€HHOM YpPOBHE Ha
YPOBHE CpeIHEro oOILIero oO0pa3oBaHMs BKIIOYAIOT crienuduuecKkue A y4eOHOro Mmpeamera
«XUMHUS» HaydHble 3HAHUSA, YMEHHS U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MUHTEPIpETAlH U
npeoOpa30BaHUIO 3HAHHM, BUABI IEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHUM B PA3JIMYHBIX YYEOHBIX CUTYyalUsX, & TakXKe B pPEalbHbIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XUMUEH. B mporpamme 1o XuMuu npeIMeTHBIE PE3YJIbTaThI IPEACTABIEHBI 110 TO1aM
U3Y4CHHS.

11 KJIACC
[TpeameTrHbIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudecKast XUMUSD) OTPaXKaroT:



c(hOpMUPOBAHHOCTH MIPEJICTABICHUIA: O MAaTEPHATILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI0O3HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE U 3HAUYEHUU XUMHH B CHCTEME €CTECTBEHHBIX HAyK
u e¢ ponu B OOECIEUYCHHWH YCTOWYMBOTO PAa3BUTHSA, B PEIICHUU MPOOJIEM SKOIOTHYECKOH,
SHEPreTU4eCKOW W TMUIIEeBOM Oe30MacHOCTH, B Pa3BUTHH MEIUIUHBL, CO3JAHUHM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrUM, B  OOECICUEHHWH  PAMOHAIBHOTO
MPUPOIONOIL30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYpbl UeJIOBEKa, a TAKKe
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILEHHS K CBOEMY 37I0POBBIO U IIPUPOIHOM CpeIe;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATAOIINE
MOHSITHSI — XUMAYECKUH DJIEMEHT, aTOM, SIJPO aTOMa, U30TOIIbI, IEKTPOHHASI 000I09YKa aTOMa, S-
, p-, d-aroMHBIe OpOWMTAIM, OCHOBHOE M BO30YXJAEHHOE COCTOSHHS aToMa, THOPHIU3AIUs
ATOMHBIX OpOWTaneii, WOH, MOJCKyJa, BaJCHTHOCTh, JJICKTPOOTPHUIATEIHHOCTh, CTEIEHBb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAs, MeETaJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi pemeéTKa, XUMUYECKas PEaKius, PacTBOp, SJIEKTPOIMUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOIMAlMs, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  IOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON pEaKIii, CKOPOCTh XMMHUYECKON
peaKkiuu, XUMHYECKOE paBHOBECHE, TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOIUTHYECKON
Jquccouranuu, nepuoanyeckui 3akoH .M. MenpeneeBa, 3aKOH COXpPaHEHHUsI MAacChl BEILECTB,
3aKOH COXPAHEHMS WM IMPEBpAIICHUS YHEPrUy IPH XUMUYECKHX PEAKLHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUs, JIEXKAIIUE B OCHOBE NMOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTH
XUMUYECKUX SIBJICHUI; COBPEMEHHBIC IIPEJICTABIICHHS O CTPOCHUH BEIIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM U HAJAMOJIEKYJISIPHOM YPOBHSX; MPEICTABICHUS O MEXAHM3Max XUMHUYECKHUX
peakiui, TEPMOJWHAMUYECKHMX M KHHETUYECKMX 3aKOHOMEPHOCTSIX HX TMPOTEKaHUsA, O
XUMHYECKOM PaBHOBECHH, PACTBOpAX M JUCIEPCHBIX cucTeMaX; (haKTOIIOTHUYECKUE CBEACHHS O
CBOMCTBAax, COCTaBe, MOJYYCHUU M O€30MaCHOM HCIOJIb30BAHUU BAXKHEHIITNX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTHYECKOW AESITENbHOCTH 4YellOBeKa, OOIIMX HAYYHBIX MPUHIUIAX
XUMHYECKOTO MTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUIA: BBISABIIATH XapaKTepHbIE MPU3HAKN OHATUN, YCTaHABIUBATh
WX B3aUMOCBS3b, HUCIOJIH30BATh COOTBETCTBYIOIIME TMOHSTHS MPU OMHCAHUH HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIHMKY JIJII COCTABJICHHS
dbopMyn BeHIECTB W ypaBHEHUH XHWMHUYECKUX PEAKIUil, CHCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAICHTHOCTD U CTENIEHb OKUCIICHUS XUMUYECKHIX
AJIEMEHTOB B COCIMHEHHSX, BHUJl XHUMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAS, METAJUTMYECKAs,
BOJIOPOJIHAS ), TUT KPUCTANIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSA OOBSICHATh 3aBHCHUMOCTH CBOWMCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPHUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3MBbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHH: KIACCH(PUIIMPOBATh: HEOPTaHHMUYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHYECKHE PEAKIMHU IO Pa3IUYHBIM MpPHU3HAKaM (YHCIy U COCTaBy pearupyroIux
BEIIECTB, TEIJIOBOMY J(PQEeKTy peakluu, H3MEHEHHUIO CTeNeHEeH OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, yYacTHIO KaTajiu3atopa W JPYrue); CaMOCTOATEIbHO BBHIOMPATh OCHOBAHHUS W
KPUTEPUU AJIs1 KIACCU(PUKAIIUN U3YUYaEMBIX BEIIECTB U XUMHUECKUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMbICH Mepuoguueckoro 3akona JI. W.
MengeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH,

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepPH30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XHMHYECKUX DJIEMEHTOB MepBoro—4eTBéproro nepuonoB Ilepuomnueckoit cucremsr JI.M.
MennieneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUYECKHE YPOBHHUY, «IHEPre€THUYECKUE MOTYPOBHH,
«S-, p-, d-aTOMHBIE OPOUTAIIHY, KOCHOBHOE M BO30YXIEHHOE YIHEPIrETUICCKUE COCTOSHHS aTOMa,;



OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKHX JIEMEHTOB M UX COCTUHEHUH 10
nepuogaM u rpynnam Ilepuonnueckoit cucremsl Jl. 1. MenneneeBa, BaJ€HTHbIE BO3MOKHOCTH
ATOMOB DJIECMEHTOB Ha OCHOBE CTPOSHUS MX AJICKTPOHHBIX 000JI0YECK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHIE CBOWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYLIECTBOBAHME TI'E€HETUYECKON CBS3H MEXIY
HEOPraHWYECKHMMH BEIECTBAMU C IIOMOIIBI) YPAaBHEHHMIl COOTBETCTBYIOLIMX XHWMHUYECKHX
peaKLuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPECTBOM COCTABJICHHSI DJIGKTPOHHOTO OanaHca 3TUX PEaKIUil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPaUIEHHBIX HOHHBIX YpaBHEHHI; peakuuit
TUAPOIIN3a; PEaKIUil KOMIUIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILJICKCOB IIMHKA U
ATIOMHUHMS);

c()OPMUPOBAHHOCTh yMEHHS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYCCKHX
peakuMii ¢ yd4€ToM HX DSHEPreTMYECKUX XApaKTePUCTUK, XaApaKTep H3MEHEHHUsS CKOPOCTHU
XUMHUYECKON PEaKIMu B 3aBUCHMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUS
XUMHYECKOT'0 PAaBHOBECHUS 0 BIUSHUEM BHEIIHUX Bo3zaeicTBuil (mpunuun Jle [latensbe);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUYECKHE PEAKIIUHU, JICKAIME B OCHOBE
MPOMBIIIJICHHOTO TIOMYyYEHUS] CEepHOW KHUCJIOTBhI, aMMHakKa, OOIIUue HaydHble MPUHIIUIIBI
XUMUYECKUX TPOMU3BOJCTB; 1EIEeCOO00Pa3HOCTh MPUMEHEHHsS] HEOPTraHWYECKHUX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTD BJIQJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUI
MPUPOJIbI — HAOIOICHNE, U3MEPEHUE, MOACTUPOBAHNE, SKCIIEPUMEHT (PeaTbHbIi U MBICIICHHBIH ),
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, VYMEHHUs TMPUMEHSTh OTH 3HAHUA TpU
DKCIIEPUMEHTAIbHOM HCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTHUECKOM JIEATETLHOCTH YeJIOBEKA U B IIOBCETHEBHOW KU3HH;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISATH B3AaUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATUSMU U
MPEACTABICHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JUig 00Jiee OCO3HAHHOTO
MOHUMAaHUS MaTepUaIbHOIO €IMHCTBA MUDPA;

c(hOpMUPOBAHHOCTh YMEHHSI TIPOBOJUTE PACUETHI: C UCIIOIH30BAHUEM TOHITHI «MaccoBast
JIOJISl BEIIECTBA B PACTBOPE» M «MOJISIpHAsI KOHIIEHTPAIIMs»; MAaCChI BEIIeCTBa WM 00BbEMa ra3a 1o
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIUU
BEIIIECTB; TEIUIOBOTO d(h(pekTa peakuu; 3HaUeHUsI BOJOPOJTHOTO MOKA3aTelNsi pACTBOPOB KHCIOT U
HieJiouell ¢ M3BECTHOM CTEeNeHblo Juccoluanuu; macchl (00bEMa, KOIMYECTBA BEIECTBA)
MPOJIYKTa PEaKIMH, €CJIM OJHO M3 MCXOAHBIX BELIECTB JAHO B BUJIE PACTBOpPA C ONMpPEAEIEHHON
MaccOBOH /10J1ei pacTBOPEHHOIO BEIIECTBA WM JaHO B U30BITKE (MMEET MPUMECH ); JOTU BBIXOJ1a
MPOYKTa PEaKIuu; OOBEMHBIX OTHOIIIEHUI ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENIbHO IJIAHUPOBATh W MPOBOJUTH XUMHYECKHUI
AKCIIEPUMEHT (TIPOBEICHUE PEaKIIMii HIOHHOTO OOMEHa, TOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPTraHWYECKHUX BEIIECTB, OMPEIEIICHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIILI0 HHINKATOPOB,
W3YYCHHUE BIUSHUS Pa3NUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOM peakiMu, pelieHue
AKCIIEPUMEHTANIBHBIX 3a1a4d 1o TeMaMm «Metamibsl»y u «HeMeramisl») ¢ cOOMOIeHHEM MPaBHII
Oe3omacHOro OOpaIieHus C BellecTBaMH U JabopaTOpHBIM 000pyaOBaHUEM, (HOPMYITHPOBATH
1edb HWCCIENIOBAaHMS, TPEICTABIATh B pPa3TUIHON (opMe pe3ynbTaThl AIKCIEPUMEHTA,
aHAJIM3UPOBATH U OLIEHUBAThH UX JOCTOBEPHOCT;

c(hopMUPOBAHHOCTh YMEHHIA: COOIIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON MOCYI0N 1
1ab0paTOpHEIM 000PYAOBaHUEM, OOPAIICHHSI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH TIO
BBITMIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB, SKOJIOIMUYECKHU 11eJecO00pa3HOTo MOBEICHUS
B OBITYy W TPYIOBOW MACSITENLHOCTH B IIENIAX COXPAHEHUS CBOErO 370POBBS, OKPYXKAIOIICH
MPUPOJHOM Cpelbl M JOCTHXKEHMS €€ YCTOMYMBOIO PAa3BUTHs, OCO3HaBaTh OIACHOCTh
TOKCHYECKOTO JIEMCTBUSI Ha JKUBBIE OPraHU3MBbl OINPEACIEHHBIX HEOPTraHWYECKHUX BEILECTB,
rnmoHuMas cMbIci nokaszarens I1JIK;



c(OPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH IEJICHANPABICHHBIA TMOMCK XMMHUYECKOMH
UHPOpPMALlMU B Pa3IMYHBIX UCTOYHUKAX (HayyHas M ydyeOHO-Hay4dHas JUTeparypa, CpeAcTBa
MaccoBoi HMH(poOpManuu, WMHTEpHET M Jpyrue), KPUTHYECKH AaHAJIU3UPOBATH XHUMUYECKYIO
uHpopMalnIo, nepepadarbiBaTh €€ U UCIHOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3a1a4ei.






11 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/n NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKTH‘ICCKI/Ie 06PA30BATETBLHBIE
padoTsI padoTsI pecypesI
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX 9
anemenToB /I. 1. Menaeneera
19 Crtpoenue BemiecTBa. MHOrooOpasue 11 1
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Wroro mo paszneny 39
Pasnen 2. Heoprannueckasi xumusi
2.1 Hewmeramsr 31 1 3
2.2 MerTamnel 23 1 2
Hroro no paszneny 54
Pa3nea 3. XuMus 4 :KU3HL
31 Metoap! T03HaHUS B XUMUU. XUMHUSI U 9
) KU3Hb
Wroro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOTPAMME










11 KJIACC

KosauuecTBo 4acoB CHON
TPOH
HbIE
uug
Kon Ilpa poB
Ne Tpoar  KTH JlaTa ble
n/n Tema ypoka Beer | EBHBI | veck U3yYeHUs o0pa
0 e ue 30Ba
pabdo pabo Ten
ThI ThI HbIe
pecy
pchbl
1 Atom. CocTaB aTOMHBIX si7iep. XUMUUECKHH 31eMeHT. M30Tomnbl 1 01.09.2023
2 CtpoeHue IEeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBbIE UKCIA 1 01.09.2023
3 Knaccudukanus XuMHIECKHUX 3JI€MEHTOB (S-, P-, d-, f-a11eMenThI) 1 06.09.2023
4 Pacnpenenenue 351eKTpOHOB 1O ATOMHBIM OpOUTATISIM 1 08.09.2023
DneKTPOHHBbIE KOH(UTYpAIIUN aTOMOB 3JIEMEHTOB B OCHOBHOM M BO30YKIEHHOM
5 1 08.09.2023
COCTOSTHUU
6 DIIeKTPOHHBIE KOH(GUTYpAIUA NOHOB. DJIEKTPOOTPUIIATETHHOCTD 1 13.09.2023
v ITepronnuecknii 3akoH U [lepuoandeckasi cucteMa XMMUYECKUX 3JIEMEHTOB /1. 1 15.09. 2023
H. MenpeneeBa, CBs3b C COBPEMEHHOU TEOPUEH CTPOCHUS aTOMOB T
5 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX DJIEMEHTOB U 00pa3yeMbIX 1 15.09.2023
UMU TIPOCTHIX M CIIOXHBIX BEIIECTB 0 TPYIIIaM H MePHoIamMm
9 Cucremarusanusa 1 0000IeHNEe 3HAHUN 110 TEME 1 20.09.2023
10 Bunbr xumudeckoii cBs3u. MexaHu3mMbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H. 1 99.09.2023
Bonopoanas cBsA3b. MexXMoOIEKyIsIpHbIE B3aUMOACHCTBUSA
11 BajieHTHOCTB U BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOU 1 22,09 2023
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHUEM
12 [IpencraBiaeHust 0 KOMIUIEKCHBIX COEMHEHUSX: COCTaB M HOMEHKJIAaTypa 1 27.09.2023




BemectBa MOIEKyISpPHOTO U HEMOJIEKYJISIPHOTO CTpoeHus. THrbl

13 - 1 29.09.2023
KPUCTALIMYECKHUX PEUIETOK U CBOMCTBA BEIIECTB

14 [onsaTtue o aucnepcHbIX cucreMax. IlpeacraBienne o KOJJIOWIHBIX pacTBOpax 1 29.09.2023
WcTunHbIe pacTBOPHI: HACBHIIIICHHBIC M HEHACKIIIEHHBIC, PACTBOPUMOCTD.

15 pactbop B B > PAcTEop 1 04.10.2023
Kpucramnoruapatsl

16 CriocoObI BeIpaXKCHHS KOHIIEHTPAIIUH PACTBOPOB 1 06.10.2023
Peuienue 3amad ¢ UCMOJIb30BAHUEM MTOHATUH ""MaccoBast 107151 pACTBOPEHHOTO

17 Jan ) A0 PACTBOP 1 06.10.2023
BeriecTBa", "MOJISIpHAsT KOHIICHTPAIHUS

18 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BELIECTB 1 11.10.2023

19 Cucremarusanus 1 0000IIeHIE 3HAHUN 10 TEME 1 13.10.2023
Kontponbnas pabota no remam "Ctpoenue aroma. [lepuonnyeckuii 3akoH u

20 [Tepuoanueckas cuctema xumudeckux 3nementoB /1. 1. Menneneena", 1 13.10.2023
"Ctpoenue BemecTBa. MHOrooopasue BeniecTs"
Knaccudukanuss XaMUUECKHX peakinii B HEOPTaHMYECKOM U OPTaHHYECKOM

21 XUMHH. 3aKOH COXPAaHEHHS MacChl BEIIECTB; 3aKOH COXPAHEHMSI U ITPEBPALLICHUS 1 18.10.2023
SHEPTUU MPU XUMHUYECKUX PEaAKIIUAX

22 TennoBble 3¢ (deKThl XUMUYECKUX peakiuil. TepMoXxuMHuUyeckre ypaBHEeHHS 1 20.10.2023
Borurcnenus o ypaBHEHUSM XUMHYECKHUX PEAKIMA U TEPMOXUMUYECKUM

23 P peartt P 1 20.10.2023
YPaBHCHUSIM
CKopoCTh XMMHUECKOH peakinu, €€ 3aBUCUMOCTD OT Pa3INYHbIX (PaKTOPOB.

24 b pealtiit, P daicrop 1 25.10.2023
Karanus u karanuzartopsl

25 ['oMoreHHbIe ¥ reTeporeHHbIE PEAKITUN 1 27.10.2023
[Ipaktrueckas padota Ne 1 mo teme "BnusHue pa3nuuHbix (pakTopoB Ha

26 p pabora 5 P (axrop 1 27.10.2023
CKOPOCTh XUMHUYECKOU PeaKIuu

27 OO6patumMble U HeOOpaTUMBbIE peakMU. XUMUYECKOE paBHOBECHE 1 08.11.2023
[Ipaktuyeckas padora Ne 2 mo Teme "BriusiHue pa3nuvHbIX (HaKTOPOB Ha

28 p p ; P (axrop 1 10.11.2023
TIOJIO’KEHNE XUMHYECKOTO PAaBHOBECHS
DnekTponauTrueckas auccoruanus. CUibHbIE U c1a0ble d71eKTpoIuThl. CTeneHb

29 P S P 1 10.11.2023
JTUCCOITAAITIT
HNonnoe npoussenenue Boabl. Cpemxa BOJHBIX pacTBOPOB. BomopoaHbrit

30 POTSBEA AR L-pEAa BOATBIX pACTEOPOB. BOA0POA 1 15.11.2023

nokasarenb (pH) pactBopa




31 ['uaponm3 coseid. Peakiuu, mpoTeKaroIye B pacTBOPax JIEKTPOIUTOB 1 17.11.2023

30 HpaKTI/I‘{CCKaﬂ”pa6OTa No 3 o TeMe "XUMHUYECKHE peaKlMU B pacTBOpax 1 17.11.2023
AIIEKTPOJIUTOB

33 OKHCTUTENIEHO-BOCCTAHOBUTEIBHBIC PEAKINK. BaskHEHIINE OKUCIUTENN | 1 99 11.2023
BOCCTaHOBUTEIH

34 MeTo 37eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) Oaanca 1 24.11.2023

35 DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB 1 24.11.2023

36 Pemienue 3agayu pa3auvyHbIX TUIIOB 1 29.11.2023

37 Pemienue 3agau pa3audyHbIX TUIIOB 1 01.12.2023

38 Cucremaru3zanus u 0000mIeHne 3HaHUH 110 TeMe " XUMHUeCKue peaxkium” 1 01.12.2023

39 KonTpoapHas padora o Teme "XumMudeckue peakuun' 1 06.12.2023
[Tonoxxenne HemeTawnoB B lleprnoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB /1.

40 N. MenpeneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DU3HUECKUE CBOMCTBA 1 08.12.2023
HEMETAILJIOB

41 AJUTOTpONIUST HEMETAUIOB (Ha IpUMEpe KUCIOpoa, cepbl, hocdopa u yriaeposaa) 1 08.12.2023

42 Bonopon: nonyuenue, pusndeckue u XuMudeckue cBoiicta. ['uapus 1 13.12.2023

43 ["anmoreHsr: HaXOJKJIEHNE B IPUPOJLE, CrocoObl ONMy4YeHUs, PU3NYECKUE U 1 15.12.2023
XUMHUYECKHE CBOHCTBA

44 lamorenoBo10poIbl. BaskHelIue KUCIOPOICOIEPIKAIINE COSTUHEHUS 1 15.12.2023
raJIoTeHOB

45 JlabopaTopHble U IPOMBIILIICHHBIE cnoco?m MOJTyYEHUs TaJIOTEHOB. 1 20.12.2023
[IpuMeHeHHEe TATOTEHOB ¥ UX COSIMHCHHIMA

16 '1'_[paKTI/I‘-IeC'IV<a$I pabota Ne 4. Perenuie skcriepuMEHTANIBHBIX 3a/1a4 [0 TeEMe 1 22122023

["anorenst

Kucnopona: mabopaTopHble 1 MPOMBIIITIEHHBIE CIIOCOOBI TTOTYYeHUS, (PU3UICCKUE

47 . 1 22.12.2023
U XuMHu4eckue cBoiictBa. O30H. [I[puMeHeHne KUCIOpoaa U 030Ha

48 OKcuibl ¥ IEPOKCUBI 1 27.12.2023

49 Pemienue 3aau pa3auyHbIX TUIIOB 1 29.12.2023

50 Cepva: HAXO0XJICHHUE B IPUPOJIE, CIIOCOOBI MOTYYeHHUs, (PU3HUECKUE U XUMUYECKUE 1 29 12.2023
CBOICTBa

51 CepoBoaopo, cyab(puasl 1 10.01.2024




Kucnopoacoaepxaniue coequaenus cepbl. OCOOEHHOCTH CBOMCTB CEPHOU

52 1 13.01.2024
KHCIIOTHI

53 Hp?..KTI/IquKaSI pztv60Ta No 5. Pemienne skcnepuMeHTaIbHBIX 3a1a4 1o Teme "Cepa 1 13.01.2024
U e€ COeIMHEHUS

54 A30UT: HaXO0XJICHHUE B IPUPO/JIE, CIIOCOOBI MOTYYeHHUs, (PU3HMUECKUE U XUMUYECKUE 1 17.01.2024
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnopozacoaepsxammue coequaenus azora. OCOOEHHOCTH CBOMCTB a30THOM 1 19.01.2024
KHUCIIOThI

56 [IpumeHeHue a30Ta U ero CoOeqUHEH. A30THBIE y100peHus 1 19.01.2024

57 docodop: HaxOXKJICHHE B [PUPOJLE, CHOCOOBI OyYeHHUs, PUIUIECKUE U 1 24.01.2024
xuMuueckue cporictBa. dochunbt u hochun

58 Oxkcunsl pocdopa, dochopconepxkammue kucaotbl. Conu hochopHON KUCTOTHI 1 26.01.2024

59 [Tpumenenue docdopa u ero coenunenuit. ochopHeie ynodbpenus 1 26.01.2024

60 [TpakTuueckast pabota No 6. FemeHI/Ie SKCIIEPUMEHTAJIBbHBIX 3a7a4 1o TeMe "A30T 1 31.01.2024
1 Gochop 1 X COCTUHECHUS

61 Yraepon: HaX0k/eHUE B PAPOJIE, AINTOTPOTIHEIE MoauduKkauu; Gu3nvIecKue u 1 02.02.2024
XUMHYECKHE CBONCTBA, IPUMEHEHHE

62 Oxkcun yrnepona(ll), okcun yrnepona(lV), yroiapHas Kuciora u €€ conu 1 02.02.2024

63 Pemienue 3agayu pa3audyHBIX THIIOB 1 07.02.2024

64 Kpemuwnii: HaXOKJICHHE B PUPOJIE, CIIOCOOBI TIOTy4YeHUS, (PU3NICCKUE U 1 09.02.2024
XUMHYECKHE CBONCTBA

65 Oxcun kpemuus(1V), kpeMHUEBast KUCIOTA, CUIMKATHI 1 09.02.2024

66 ITpumeHeHne KpeMHUs U ero coequHeHui. CTEK0, ero noxy4eHue, BUIbl CTEKIA 1 14.02.2024

67 Pemienue 3aau pa3auyHbIX TUIOB 1 16.02.2024

68 Cucremaruzanuusa 1 00001enre 35anuii no reme "Hemerauisr" 1 16.02.2024

69 KonTponbras padota mo Teme "Hemeramisr" 1 21.02.2024

70 AHanm3 pe3yabTaTOB KOHTPOJIBbHON PabOThI, KOPPEKIIUS OIMTHOOK 1 28.02.2024
[Tonoxxenue MetaisioB B [lepuoandeckoi cUCTEME XUMHYECKUX AJIEMEHTOB.

71 1 01.03.2024
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI0Y€K aTOMOB METAJIIOB

79 O6mue ¢pusznueckue cBoiicTBa MeTawioB. [I[puMeHeHEe METaIOB B OBITY U 1 01.03.2024

TEXHHUKE




73 CrutaBel MeTauioB. Koppo3us MeTamioB 1 06.03.2024

74 Pemenue 3a1ay pa3nuMaHbIX TUIIOB 1 13.03.2024

75 DIIEKTPOXUMUYCCKUN Psijl HANPsDKEHUH MeTailioB. O01ye crocoObl MOTydeHHsI 1 15.03.2024
METAJIJIOB
O61as xapakrepuctuka meramioB |A-rpynnsl [lepuoaudeckoii cuctemsl

76 XUMUYECKHX AJIeMeHTOB. Hatpuii u kanuii: nmonydeHue, Gu3ndeckue u 1 15.03.2024
XUMHUYECKHE CBONCTBA, MPUMEHEHHE MMPOCTHIX BEIIECTB U UX COSAMHCHUN
O6mas xapakrepuctuka meramioB ||A-rpynnst Ilepuoanueckoit cucteMbl

77 XUMHUYECKHX 3JIEMEHTOB. Maruuii v KajubIuil: moiaydeHue, Gu3nueckue u 1 20.03.2024
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE ITPOCTHIX BEIIECTB U UX COSAMHCHUIN

78 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1 22.03.2024

79 AIOMUHUI: IoyYeHe, (pU3ndecKre U XMMHUECKHUe CBOICTBA, MPUMEHEHHE 1 22.03.2024

80 AmMdoTepHbIe CBONCTBA OKCHIA U TUIPOKCHIA AIFOMUHHUS, THIPOKCOKOMIUIEKCHI 1 03.04.2024
ATFOMUHUS, UX TIPUMEHEHUE

81 Pemenue 3a1ay pa3nuyHbIX TUIIOB 1 05.04.2024

82 FpaKTquCKaﬂ pabota Ne 7. Perienuie skcriepuMeHTaIbHBIX 3a/1a4 [0 TeEMe 1 05.04.2024

Mertaiunel r1aBHbIX oarpymnm"

83 OO11ast xapakTepUCTHKA METAJIIIOB NOO0YHBIX noarpymni (b-rpymm) 1 10.04.2024
Ilepronnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB

84 Pu3nuecKue 1 XUMHUECKHE CBOMCTBA XpOMa U €ro COEIMHEHH, UX TPUMEHEHUE 1 12.04.2024

85 BaxiHeﬁmne coequHeHMs Maprania. [lepmanranat kanus, ero OKUCIUTEIbHbBIE 1 12.04.2024
CBOICTBa

86 duznyeckue ¥ XUMUIECKHE CBOMCTBA Keje3a U ero coenuaeHuid. [lomydenne n 1 17.04.2024
MIPUMEHEHUE CIUIaBOB Kele3a

87 ®u3nuecKue U XUMHUECKHE CBOMCTBA MEAU U €€ COETUHEHUMN, UX IPUMEHEHHE 1 19.04.2024

88 Ou3nyecKue U XUMUYECKHE CBOMCTBA IIMHKA M €T0 COSTUHEHUH, UX 1 19.04.2024
pUMeHEeHHE. | MIpOKCOKOMIUIEKCHI ITMHKA

89 {[paKTI/ILIeCKaSI pabota Ne 8. Pemienne skciepuMeHTAIBHBIX 33724 110 TeMe 1 24.04.2024

Merannel mo604HbIX oarpymnmn"
90 Pemenue 3agad pa3auvaHBIX THTIOB 1 26.04.2024
91 O06o0menre 1 cucTeMaTr3aIus U3y94eHHOro MaTepuaia mo reme "Metamisr" 1 26.04.2024




92 KoHnTtposbHast paborta o teme "Mertaibr" 1 03.05.2024

93 AHanM3 pe3yabTaTOB KOHTPOJIBLHON PabOThI, KOPPEKIIUS OITHOOK 1 03.05.2024

94 Poine xumun B oOecrieueHrH yCTOWYMBOTO pa3BUTHUs deoBevecTBa. [lonsTue o 1 08.05.2024
HAYYHBIX METOJaX MCCIICIOBAHMSI BEIISCTB

95 HaydHble IpUHIUIIBI OpraHU3aINH XHMH'ECKOTO NPOU3BO/ICTBA. 1 10.05.2024
[TpombITIeHHBIE CIOCOOBI MOTYYSHHSI BaKHEUIIIMX BEIIIECTB

96 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIICH CPEbl U €ro MOCIEICTBHS 1 10.05.2024

97 XuMHS ¥ 30pOBbE YeJIOBEKa. JIekapCTBEHHBIE CPEICTBA 1 15.05.2024

98 Xumus uniy. Posb Xumun B 00€CIICYCHIH MUATIEBOW 0€30TaCHOCTH 1 17.05.2024

99 Kocmernyeckue u mapdromepHsie cpenctBa. bertoBas xumus 1 17.05.2024

100 XUMHUS B CTPOUTENIbCTBE. BaxkHEHIIINE CTPOUTENBHBIC U KOHCTPYKITHOHHBIE 1 29 05.2024
MaTepHalIbl

101 XuMHUs B CENbCKOM X03siiicTBe. OpraHnyecKkue ¥ MUHEpallbHbIE YA00peHus 1 24.05.2024

102 Cucremaruzanus 1 0000IIeHIE 3HAHUN 10 TEME 1 24.05.2024

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102













