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[TporpamMma 1Mo XWMHK Ha YpPOBHe OCHOBHOTO 00Iriero oO6pa3oBaHUsl COCTaB/ieHa Ha OCHOBe
TpebOBaHM K pe3ysibTaTaM 0CBOEHUsI OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 0011[ero
obpa3oBanust, mipefcTaBaeHHbIx B ®I'OC OO0, a Takke Ha OCHOBe (emepanbHOM paboueit
MPOrpaMMbI BOCITUTAHUS M C YYETOM KOHLIEII[UM TPeroJaBaHus yueOHOTo rpeaMeTta «XUMUs» B
obpa3oBarebHbIX opraHu3aiusax Poccuiickoii ®eepaiyu.

[MporpaMma MO XWUMWUK [JAéT TIpe/CTaBleHWe O IiefisiX, oOLell cTpaTerun oOydeHus,
BOCIIUTAHUSI U Pa3BUTUsA OOyYaroL[UXCsl CpeJCcTBaMUA yueOHOro TipeAMeTa, YCTaHABIMBaeT
o0si3aTeslbHOE TIPEJIMETHOE COZIep)KaHue, TIpelyCMaTpUBaeT pacripeie/ieHHe ero Mo Kjaccam |
CTPYKTYpPUpOBaHMe MO0 pa3jesiaM U TeMaM IPOrpaMMbl TI0 XUMUM, OTpe/iesisieT KOJIMueCTBeHHbIe U
KaueCTBeHHble XapaKTepPUCTHKU COZepKaHWs, PeKOMeHJlyeMyl0 I0C/e/loBaTe/IbHOCTb H3y4eHUs
XUMHUHM C yYETOM MEXIIPeAMETHbIX W BHYTPHUIIPEJMETHBIX CBsi3eH, JIOTMKM yueOHOro Tipoliecca,
BO3pacTHBIX 0COOEHHOCTEH 00yuaroL[UXCsl, OTpe/essieT BOSMOKHOCTH TIpeIMeTa [ijisi peau3ariun
TpebOBaHUII K pe3y/nbTaTaM OCBOEHHUSI OCHOBHOW 0Opa3oBaTe/bHOM TMpPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00111ero o6pa3oBaHus, a TakKe TpeOOBaHHUM K pe3y/ibTaTaM 00yueHHs] XMUMUU Ha YPOBHe
1esieli u3yueHUsi TIpegMeTa U OCHOBHBIX BHZOB yueOHO-TI03HABaTeIbHOW [1esiTe/IbHOCTH
00y4aroIerocst o 0CBOEHUI0 yueOHOT0O Cofiep>KaHMUs.

3HaHWe XUMWU CITY>KUT OCHOBOMW i1 (DOPMHPOBAHUSI MHUPOBO33PEHUsT 00yYaroIerocs, ero
Tipe/iCTaB/eHMii 0 MaTepuaJbHOM €JUHCTBE MMpa, BaXXHYH pOJib UrParoT (popMupyeMble XUMHeEH
TIpe/ICTaB/IeHHs] O B3aMMOIIPEBPAIleHUsIX SHEPTUU U 00 IBOJIIOL[UM BELeCTB B MPUPOZE, O TMyTIX
peieHusi I00a/MbHBIX  TMPOO/EM  yCTOWYMBOTO  Pa3BUTHS  UeliOBeYeCTBA —  ChIPHEBOM,
SHepreTUUeCKOM, MUIIeBOM U SKOIOTHYeCKOM 6e30racHOCTH, Mpob/ieM 31paBOOXpaHeHusl.

N3yuenne xumun:

CrocoOCTByeT peasid3al[ii BO3MOXKHOCTEH [Jisi caMOpa3BUTUS U (DOPMHUPOBAHUS KYJIBTYPBI
JIMYHOCTH, eé obmeli v pyHKIIMOHA/EHOM TPAMOTHOCTH;

BHOCHUT BK/aJ, B ()OPMUPOBaHWE MBIIJIEHUST ¥ TBOPUECKUX CIIOCOOHOCTeN 00yJaromquxcs,
HaBBIKOB MIX CAMOCTOSITe/IbHOM YueOHOU [iesITe/IbHOCTH, SKCIIePUMEHTATbHBIX U UCC/IeJ0BaTeIbCKUX
yMeHUi1, Heo6X0[MMbIX KaK B ITOBCeJHEBHOM )KMU3HH, TaK U B MPoeCCUOHATbHON JiesTe/TbHOCTH;

3HaKOMUT CO CHeLM(PUKON HAayYHOIO MBILUIEHHS], 3aK/1aJblBaeT OCHOBBI L[eJIOCTHOTO B3IVIsi/ia
Ha eJWHCTBO TIPUPOAbl U UeJOBeKa, SIBJSeTCS OTBETCTBEHHBIM S5TalloM B ()OPMHPOBaHUH
eCTeCTBeHHO-HayUHOW TPaMOTHOCTH 00yYaroIuxcs;

criocobcTByeT (hOPMUPOBAHKIO 1[eHHOCTHOTO OTHOILIEHUS K eCTeCTBEHHO-HAYUHBIM 3HAHUSIM,
K TIPUPO/Ie, K UeI0BeKY, BHOCHT CBOM BKJIaJ] B KOJIOTMUeCKoe 0Opa30oBaHNe 00yYaroIXCsl.

[aHHbIe Harpap/ieHWssT B OOy4YeHWH XWUMWUM O0eCIeunMBalOTCS CHerU(UKON Cofep KaHus
yueOHOTO TpeaMeTa, KOTODPBIM SIBISIETCS MeAaroruuecky a/JalTUPOBaHHBIM OTpakeHHeM 0a30Boi
HayK{ XMMHU Ha OTpe/ie/IEHHOM 3Tarie eé pa3sBUTHS.

Kypc xvMuu Ha ypoBHe OCHOBHOrO o0ijero o0pa3oBaHMs OpPHMEHTHPOBAaH Ha OCBOEHHe
00y4JarolMMUCs CUCTeMbl TepBOHAuUaIbHBIX TOHSITUNA XWMHUHM, OCHOB HEOPraHWYeCcKOW XUMUH U
HEKOTOPBIX OT/e/IbHbIX 3HaUMMbIX TTOHSATUI OpraHuueCcKON XUMUH.

CTpykTypa cofep»aHusi MporpaMMmbl MO XUMHUU C(OPMHUpPOBAaHA Ha OCHOBE CHUCTEMHOIO
nogxoga K eé wusyuyeHuro. CofepkaHue CK/Ia/bIBAeTCSl M3 CHUCTEMbl TMOHSTHM O XUMHUYeCKOM
3/IeMeHTe U BeIleCTBe U CUCTEMBI TIOHATHHA 0 XMMUYeCKOU peakiu. O6e 3TW CUCTeMbI CTPYKTYPHO
OpraHy30BaHbl 10 NPUHLMITY I0C/IeJ0BaTe/IbHOIO Pa3sBUTHSL 3HAHWM Ha OCHOBE TeopeThYeCKHUX
TIpe/iCTaB/IeHUH Pa3HOrO YPOBHSI:

- aTOMHO-MOJIEKY/IIPHOTO YYeHUs KaK OCHOBBI BCETO eCTeCTBO3HAHUSI;



- Ilepuopnueckoro 3akoHa /I. V1. MeHziesieeBa Kak OCHOBHOI'O 3aKOHA XUMMUY;

- yueHUsI O CTPO€HUM aTOMa U XUMHUUeCKOM CBSI3H;

- TIpeZicTaB/IeHrH 00 3/1IeKTPOIUTHYe CKOW AUCCOLIMAIIUM BellleCTB B PAaCTBOpaXx.

TeopeTuueckre 3HaHUSI pacCMaTPUMBAKOTCS HAa OCHOBE SMIMPUUECKU TOMYyUYeHHbIX U
OCMBIC/IEHHBIX (PAKTOB, Pa3BUBAIOTCS MOC/e[0BaTebHO OT OJHOTO YPOBHS K [IPYTOMY, BBITIOJTHSIS
¢GyHKLMM OOBSICHEHUsI ¥ TIPOTHO3UPOBAHHUSI CBOWMCTB, CTPOEHUSI U BO3MOYKHOCTEM MpaKTUUeCKOro
TIpUMeHeHHsI U T0/TyueHUsI 3yuaeMbIX BellleCTB.

OcBoeHWe TMpoOrpaMMbl T0 XUMHU CHOCOOCTByeT (DOPMUDOBAHUIO TIDEACTaBIeHUSI O
XMMHUUECKOM COCTaB/sIfOIel HayyHOW KapTUHbI MHMpa B JIOTMKE €€ CHUCTEeMHOW TIPUPOJbI,
L[EHHOCTHOTO OTHOILIIEHUs] K HayyHOMY 3HAaHUIO U METOZAM TO03HaHUsi B Hayke. V3yueHue XuUMuu
TIPOMCXOJIUT C TIPUBJ/IEUEHHEM 3HAaHUU M3 paHee W3YUYeHHBIX YueOHBIX rmpeamMeToB: «OKpyKaromqui
MuUp», «bromnorus. 5-7 knaccel» U «®Du3suKa. 7 Kiaace».

[Tpy M3yuyeHWH XMMHUM TPOMCXOAWUT (OPMHPOBaHME 3HAHUM OCHOB XMMHUECKOW HayKM Kak
06s1aCcTh COBpPEMEHHOTO eCTeCTBO3HaHUs, MPaKTUUeCKOH /lesTe/IbHOCTH YesloBeKa M KakK OFHOTO U3
KOMITOHEHTOB MUPOBOM KYJIBTYphI. 3a/jlaua yuebHOTro rpejMeTa COCTOUT B (HOPMUPOBAHUN CHUCTEMBI
XUMHUYECKUX 3HaHUM — BaKHeMIIMX (DaKTOB, MOHSATUM, 3aKOHOB W TEOPeTUUYECKUX TI0JI0)KeHUH,
JOCTYTTHBIX 0000IIeHNIT MUPOBO33peHYeCKOT0 XapaKTepa, si3blKa HayKH, B TIPUOOIIEHNH K HayUHbIM
MeTOZ,aM TMO3HaHUSI TIPYU U3yUeHUU BellleCTB M XMMUUeCKUX peakliiid, B GOpMUPOBaHUU U Pa3BUTHH
MO3HaBaTe/NbHBIX yYMEHWM W WX TPUMEHEeHWM B yuyeOHO-TIO3HABaTebHOM U yueOHO-
WCC/Ie[IOBaTe/IbCKOM JIesTeIbHOCTH, OCBOEHHH TpaBW/I Oe30macHOro obparlieHus C BelecTBaMU B
TIOBCEZIHEBHOM YKU3HU.

[lpy w3yuyeHMM XMMHUM Ha YPOBHe OCHOBHOro 00Iiero o0pa3oBaHHs Ba)KHOE 3HAYeHHe
niprobpesu Takue 1ie, Kak:

- (opMrpoBaHUe HWHTE/IeKTya/bHO Pa3BUTON JIMUHOCTHA, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAaMOCTOSITe/TbHOMY TIDUHSATHIO PelLleHH, CITIOCOOHOM alanTUpPOBaThCs K OBICTPO
MEHSIFOLLUMCS YC/IOBUSIM >KW3HU;

- HalpaB/IeHHOCTh OOyYeHWs Ha CHCTeMaTH4eckoe TMpUOOIieHre 0OydJarolmxcs K
CaMOCTOSITe/IbHOW T03HaBaTebHOW /leATe/IbHOCTH, HayYHbIM MeTo/jaM TOo3HaHus, (OPMUPYIOLUM
MOTHBALMIO 1 Pa3BUTHE CITIOCOOHOCTEH K XUMUM;

- obecrieueHre YC/IOBUM, CIIOCOOCTBYIOIMX TpPHUOOpeTeHH0 OO0yuaroUMHUCS  OfbITa
pa3HOOOpa3HOU [esTeTbHOCTH, TI03HAHMSI M CaMOIIO3HAHUs, K/THOUEBBIX HABBIKOB (K/TFOUEBBIX
KOMITeTeHI[1i1), UMEIOIUX YHUBepcaabHOe 3HaUeHre /1Jisl Pa3/IMYHbIX BUIOB JeSITe/IbHOCTY;

- ¢opmupoBanue o0mieli (GyHKIIMOHA/JLHOW W eCTeCTBeHHO-HAyYHOW I'DaMOTHOCTH, B TOM
YKcie YMeHUH OOBSICHATh U OLIEHUBATh SIBJIEHUS] OKPY’KAFOIIIeT0 MUPA, UCTIONb3ys 3HAHUS U OIIBIT,
TIO/TyYeHHbIe TTPY U3yYeHUH XUMWH, TIPUMEHSITh UX TIPU pellieHny pobsieM B MIOBCeJHEBHOW KU3HU
Y TPY/ZIOBOM J1esiTe/IbHOCTH;

- ¢opmupoBaHre y 0OydaroMXCs T'YMaHUCTHUUECKUX OTHOILEHWM, MOHUMaHHUsl L|eHHOCTU
XUMUYECKUX 3HaHUU /s BbIPAOOTKU SKOJOTUYECKH Iiesiecoobpa3HOro ToBefieHUsI B ObITY U
TPYZIOBO JiesiITeIbHOCTH B LieJIsIX COXPaHeHUsI CBOET0 3/10POBbs U OKPY»Karolllel TPUPOJHON CpeJibl;

- pa3BUTHE MOTHBAIMU K 00yueHHI0, CIOCOOHOCTeM K CAMOKOHTPOJTFO ¥ CAMOBOCITUTAaHHIO Ha
OCHOBe YCBOEHHUsI 0011jeueioBeueCKrX I[eHHOCTel, TOTOBHOCTH K 0CO3HAaHHOMY BBIOODY TIPOGMIISA U
HArpaBIeHHOCTH Ja/TbHeNIIero 00yueHusl.

Jslian +681 +afa, 1w, opl 08 ecT e e sa 1Aa, 1siasipl 1JUenl TJacldase
1386136 o +aia: 4 8 88368 — o +a1 (2 +ad 4 aigeé), 49 883b8 — o +a14 (2 +2d & aiged).



COJAEPXXAHUE OBYUYEHUA

8 KVIIACC

IlepBoHauya/ibHbIEe XUMHUYECKHE MIOHATHUS

[Ipegmet xumuu. Posib XMMUM B )KU3HU YejioBeKa. XUMUS B CUCTeMe HayK. Tesia U BellleCTBa.
dusnueckKue CBOMCTBA BellleCTB. ArperaTHoe COCTOssHUe BelecTB. [IoHATHe 0 MeTofax mo3HaHUs B
xuMud. UncTeie BemmectBa ¥ cMecH. Crioco0bl pa3/esieHusi CMeCei.

ATOMBI U MOJIEKYJIbl. XMMUYeCKUe 371ieMeHThl. CUMBOJ/IbI XUMUYECKUX 3/1eMeHTOB. [IpocThie u
CJI0KHBIe BellleCTBa. ATOMHO-MOJIEKY/ISIpHOe yUeHue.

Xumuueckasi (hopmysa. BasleHTHOCTb aTOMOB XMMHUUECKUX 371eMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BelecTB. OTHOcUTe/lbHass aroMHasg Macca. OTHOCUTe/IbHas MOJIeKy/sipHas Macca.
MaccoBasi j0/11 XMMHUYeCKOro 3/ieMeHTa B COeIMHeHUH.

KomuuectBo BelectBa. Monb. MosisipHast Macca. B3auMoCBsi3b KO/TMUeCTBa, MacChl U YMC/a
CTPYKTYPHBIX e[JUHUIL] BelllecTBa. PacuéThl 1o GopmysiaM XUMUUeCKUX COeJUHEHU.

duspueckue U XUMHUYECKHUe sABJeHUs. XuUMUYeckKas peakUus U eé [pU3HaKU. 3aKOH
COXpaHeHUs MacChl Bell[eCTB. XuUMHUUecKue ypaBHeHUs. Kaccudukaiusi XUMUUeCKUX peakiuit
(coenuHeHws1, pa3/oXKeHus, 3aMelleHus1, 0OMeHa).

Xumuueckutl 3kKcnepumeHm:

3HAaKOMCTBO C XMMWUYECKOHW TIOCY/0i, TpaBwiaMu paboTbl B JabopaTopuu U TpUEMamMu
oOpaiijeHus1 ¢ J1labopaTOpHBIM O00OpyZOBaHWEM, H3yueHHe W OIhMcaHue (QU3NYeCKHUX CBOKHCTB
00pa3lioB HeOpraHWYeCcKUX BelleCTB, HabmomeHre (u3nueckux (TlaBleHHe BOCKa, TasHHWe JibJa,
pacThpaHWe caxapa B CTyIKe, KUIeHHe U KOHJeHCalUsi BOJAbl) U XUMUUECKUX (TOpeHue CBeuw,
TIPOKa/IMBaHWe MeJHOW TPOBOJIOKH, B3aUMOJIEMCTBHE Meja C KHACIOTOM) sIBIeHWM, HaO/moneHne 1
ONMCaHWe TMPU3HAKOB MPOTEeKaHUs1 XUMHUECKHUX peaklui (pas/iokeHuWe caxapa, B3auMOJeHCTBHe
CepHOM KMCJIOThI C XJIOpUZOM Oapus, pasnokeHue ruapokcuga menu (II) mpu HarpeBaHuw,
B3aUMO/ielicTBYe Kese3a ¢ pactBopoM coimu Meau (II), nsyueHue criocob6oB pasfesieHus: cMeceid: ¢
TOMOIIIbI0 MarHuTa, (UIBTPOBaHWe, BbIapyUBaHWe, AUCTWIISLMS, Xpomarorpadus, npoBejeHue
OUYMCTKM TIOBapeHHOM cosid, HaO/ofleHne U OINHMCAaHWe pe3y/bTaTOB TIPOBE/IeHUsT  OIIbITa,
WJITIOCTPUPYIOLLEr0 3aKOH COXpaHeHUs MacChl, CO3aHKe Mojiesield MOJeKy/1 (1L1apOCTepKHEBBIX).

BaxxHeiilliue npejcTaBuTe/IM HeOPraHMUeCKNX BellecTB

Bo3gyx — cmech rasos. CocraB Bo3gyxa. Kuciopoz — s1eMeHT M IIPOCTOe BeLecTBO.
HaxoxzeHne Kucaopofia B mpupofe, ¢usnueckre U XUMUYeCKHWe CBOWCTBA (peaki[uu TOpeHUs).
Okcuppl. ITlpumeHenue kuciopoga. CriocoObl TOMy4YeHWs] Kucaopoga B jabopartopuu U
TPOMBIIIIEHHOCTU. KpyroBopoT kucioposa B mpupoge. O30H — a/uIOTporHas MOAU(PUKALUS
KUCJIOPOJA.

TeruioBoit  3dekT XuUMHUUeCKOW peakluM, TepMOXUMHUeCcKWe ypaBHeHMs, 5K30- W
SHJOTepMUYeCKWe peakluu. TOmIMBO: yroab W MeTaH. 3arpsi3HEHUe BO34yXa, YCUIeHHe
NIapHUKOBOTO 3(eKTa, pa3pylieHre 030HOBOTO CJI0S.

Bopopopa — anemeHT u mipocToe BelllecTBo. HaxoxkjeHue Bojopo/ia B Tipupo/e, dhusnueckre u
XUMUUYECKHe CBOMCTBA, MPUMeHEeHHe, CII0COOBI MosTyueHust. KUc/ioTeI U conu.

MonspHbIi 00BEM ra3oB. PacuéThbl M0 XUMHUUECKUM YPaBHEHHSIM.

dusnueckue CBOWCTBa BoAbl. Bojga kKak pacTtBoputenb. PacTtBopbl. HackhblljeHHble U



HeHacChbIIIleHHbIe pacTBOPbL. PacTBOpMMOCTS BellleCTB B BoZie. MaccoBasi [j0/1s1 BellleCTBa B paCcTBOpe.
XvMHUueckue cBoWcTBa BoAbl. OcHOBaHusl. Ponb pacTBOpOB B TMPUPOZE Y B XKU3HU Ue/IOBEKa.
Kpyrosopot Bos! B pupoze. 3arpsisHeHue IpUpoHbIX Boz. OXpaHa U OUUCTKA IIPUPOJHBIX BOJ,.

Knaccugukaiusi Heopranmveckux coeguHeHM. Oxcuppl.  Kjaccugukaiusi  OKCUZOB:
coneobpa3ytoie (OCHOBHbIe, KHC/IOTHbIe, aMmboTepHble) U Heconeobpa3ytoie. HomeHkatypa
okcuioB. Pr3nueckre U XMMUUECKUe CBOMCTBA OKCUAOB. [ToyueHue oKCcrzoB.

OcHoBanus. Knaccudukanysi OCHOBaHMM: 1LIEMOYM W HEpacTBOPUMbIE  OCHOBAHUSL.
Homenknarypa ocHoBaHuM. ®Pusnueckrne U XWMHUYECKHe CBOMCTBA OCHOBaHWU. [losmyueHue
OCHOBaHMM.

Kucnotsl. Knaccudukanus kucinor. HomeHknarypa KucioT. Pusnueckde U XUMHYeCKHUe
cBoiicTBa KUC/IOT. Psify aktuBHOCTH MeTaioB H. H. Bekeroga. [TosyueHue KUC/IOT.

Comu. Homenknatypa cosneil. ®@usnueckde M XMMUYecKue cBoicTBa cojeil. [lomyueHue
coseu.

leHeTHuecKas CBSI3b MeXXY K/laCCaMU HeOpraHMUeCKUX COe/JMHeHUH.

Xumuueckuti 3KcnepumeHm:

KaueCTBeHHOE OIIpe/ie/ieHHe COZIep)KaHusl KUC/IOpoJa B BO3/yXe, TMoyyueHHe, cobupaHue,
pacrio3HaBaHHe W W3y4yeHHe CBOWCTB KUCIOPOJa, HAO/MoeHHe B3aUMOJEHCTBUS BEIeCTB C
KHUC/IOPOJOM U YC/IOBHUS BO3HUKHOBEHMSI M IpeKpallleHusl ropeHus (mo)kapa), O3HaKOMJIeHue C
oOpasijamMy OKCUJIOB M OITMCAHUE WX CBOMCTB, MOTyueHre, coOMpaHue, pacrio3HaBaHye U U3yueHue
CBOMCTB Bofopoja (ropeHue), B3aumojelicTBue BogopoAa c okcugoMm wmeau (II) (Bo3moxxHO
WCTI0/Ib30BaHWe BHU/leOMaTepuasioB), HabmofeHre 00pa3lioB BeleCcTB KOAMUeCTBOM 1 MOJib,
WCc/ieloBaHe  0COOeHHOCTel  pAacTBOPEHMs  BeL[eCTB C  pas3MuyHOM  PacTBOPUMOCTEIO,
TIPUTOTOBJ/IEHWe PACTBOPOB C OIpe/le/IEHHOM MaccoBOM Jlofieli pacTBOPEHHOTO BellleCTBa,
B3aUMOJENCTBHe BOAbl C MeTa/ylaMU (HaTpueM U KajbleMm) (BO3MOXHO MCIO/Ib30BaHUE
BHZIeOMaTepyaioB), HCC/IefloBaHWe 00pa3lioB HeopraHWUeCKHWX BeIeCTB pa3/IMUHbIX KJacCoB,
HaO/ofieHe M3MeHeHWsT OKPacKM HWHIWKATOPOB B DPAcTBOpax KHC/AOT U IIe/iouel, u3yueHue
B3auMogencTBus okcuza meau (II) ¢ pactBopoM cepHOM KMCJIOTBI, KUCJIOT C MeTa/UlaMH, peakLyil
HeWTpaau3alyy, MojlyyeHre HepacTBOPMMBIX OCHOBaHHWM, BbITECHEHNE OZHOIO MeTaslia ApyruM U3
pacTBOpa CO/Y, pellleHWe SKCIepuMeHTalbHbIX 33jlad [0 Teme «BaHelIne K/acchl
HeopraHuyeCKuX CoeJIMHeHUN».

INepuoauueckuii 3akoH u Ilepuoguuyeckass cucTeMa XUMHUYecKHXx 3emeHToB [I. U.
MenpeneeBa. CTpoeHue aroMoB. XumHuyeckass CBfi3b. OKHMC/IMTe/IbHO-BOCCTAHOBUTE/IbHbIE
peaKkuyu

[TepBbie TIOMBITKK KIaCCU(PUKAIIUM XUMUUECKUX 37eMeHTOB. [IoHsiTHe O TpyIax CXOAHBIX
371eMeHTOB (1LleJIOYHbIe U I1]eJIOUHO3eMeJIbHbIEe MeTasUlbl, a/JIoreHbl, UHEPTHbIe rasbl). DJIeMeHTHI,
KOTOpbIe 00pa3ytoT aM@poTepHbIe OKCHBI U THAPOKCH/IBI.

[Tepuopnueckuii 3akoH. Ilepuosvueckasi cucreMa XUMHAYecKUx 3nemeHtoB [ W.
MengeneeBa. KopoTkonepuogHasi W JJuHHONepuoAHass ¢opMbl [lepuoguueckoll CUCTEMBI
xuMuueckux 3nemeHToB [. . MengeneeBa. [leprozbl 1 rpymibl. @rU3nudecKuii CMbIC/ TTOPSITKOBOTO
HOMepa, HOMepOB Iepro/ia U TPyNIbl 37IeMeHTa.

Crpoenue aromoB. CocraB aroMHbIX sfep. M30Tomnsl. DyeKTpoHbl. CTpoeHue 3/1eKTPOHHBIX
obosouek aromoB TmepBbix 20 xXuMuueckKux 3remeHTOB [lepuopuueckori cucremsr 1. .
MeHnzieneeBa. XapakTepuUCTHKa XMMHYECKOTO 3/1eMeHTa I0 ero IosjokeHuto B [lepuoguueckoit
cucreme /1. 1. MeHpeneesa.



3aKOHOMEpPHOCTH W3MeHeHHs pajiiyca aTOMOB XUMHUYECKHUX 37IeMEHTOB, METa/UTMUeCKuX U
HemeTa/yInyeCKUX CBOMCTB I10 IPyTIiaM U Mepruoam.

3Hauenue [lepuoanueckoro 3akoHa U Ilepuoanueckoil CUCTeMbl XUMUUECKUX 3/1EMEHTOB [IJist
pa3BUTHsI HAayKU U TIpakTUKU. [1. VI. MeH/ieneeB — yuéHbIN U rpaXkiaHUH.

Xumuueckast CBSI3b. KoBaneHTtHas (monsipHast u HeroJisipHast) CBSI3b.
DJIeKTPOOTPULIAaTeIbHOCTh XMMUYECKUX 3/1eMeHTOB. VIoHHast CBsI3b.

Crenenb okucneHus. OKUCINTETbHO-BOCCTaHOBUTE/IbHbIE peakiu. [Iporieccrsl oKvcieHus 1
BoCCTaHOB/eHNs1. OKUCINTENN U BOCCTAaHOBUTETH.

XumuuecKutl 3kcnepumeHm:

u3ydyeHue 00pa3loOB BelleCTB MeTaJIOB M HEMeTaslyIoB, B3aUMO/IeCTBHIe THPOKCH/IA [IMHKA C
pacTBOpamMH KHUCJIOT U 1ijesioueid, poBe/ieHHe OMbITOB, UWUTFOCTPUPYIOLMX TIPUMePbl OKHUC/IATE/IBHO-
BOCCTAHOBUTE/IbHBIX peaklyii (ropeHue, peakliuy pa3/ioXKeHusi, CoeJUHEeHNsI).

Mesxcnpedmemuble ces3u

Peanu3aliyisi MeXIIpeZIMeTHBIX CBsi3ell NPU M3y4YeHUM XMMHMU B 8 Kijlacce OCYILeCTBIISIETCS
yepe3 HCII0/b30BaHWEe KaK OOIMX eCTeCTBEHHO-HAyUHbBIX TOHATHM, TaK U TOHSATHMH, SBJISIOLUXCS
CUCTEMHBIMH [IJ151 OT/e/IbHBIX TIPEIMETOB €CTeCTBEHHO-HAyUHOT0 [{UK/Ia.

OO1mye ecTeCcTBeHHO-HayuHble TOHSTHS: HAyYHbIM (haKT, TUTIOTe3a, TeOpHs, 3aKOH, aHasu3,
CUHTe3, KiaccuuKalysi, TIepHOJUYHOCTb, HAOMIOJeHre, SKCIepUMEeHT, MO/e/TMpOBaHMe,
v3MepeHue, MoJiesib, sIBJIeHHe.

du3nka: Marepus, aroM, S7eKTPOH, TIIPOTOH, HEeWUTPOH, WOH, HYK/IWJ, W30TOIbI,
PaJJMO0aKTUBHOCTb, MOJIEKY/a, 3/1eKTPUUeCKUi 3apsifl, BelecTBO, Teno, 00bEM, arperaTrHoe
COCTOSIHHE BellleCTBa, ra3, pu3nueckue BeJMUMHBI, eJUHUL{bl U3MepeHusi, KOCMOC, TJIaHeTbl, 3BE3/bl,
ComnHre.

buosnorus: goTtocunTes, Apixanue, brocdepa.

leorpadus: atmMocdepa, rugpocdepa, MUHepasbl, TOpHbIe MOPOJbl, MOJe3Hble WCKOIaeMble,
TOI/IMBO, BOZIHbIE PECYPChI.

9 KJ/IACC

BemecTBo M XUMHYECKas peaKIusi

[Mepuoauueckuii 3akoH. [lepuoAvyeckass cucTeMa XUMHYecKuX 3nemeHToB [I. U.
MenpieneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B M3MeHEHMH CBOMCTB XMMHYECKHX 3/1EMEHTOB
TepBbIX TPEX TEpUOJOB, Kaus, KalbLUsi W WX COeJIMHEHHH B COOTBETCTBUM C TIOJIOYKEHHEM
571eMeHTOB B [leproiuueckoii cucreme ¥ CTPOEHUEM UX aTOMOB.

CTpoeHue BeIeCcTBa: BH/bl XUMHWYECKOW CBS3W. THMBbI KPUCTA/VIMYECKUX PEIIETOK,
3aBHCUMOCTb CBOMCTB BelljeCTBa OT THUIa KPUCTA/JTMUeCKOW PelIeTKU U BU/ja XUMUUEeCKOW CBSI3U.

Knaccudukaiusi ¥ HOMEHK/IAaTypa HeOpraHWYeckux BellecTB. XHUMHUYecKue CBOWCTBa
BeIlleCTB, OTHOCSIIIMXCS K Pa3/IMYHbIM KJjlacCaM HeOpraHW4yecKuX COoe/IMHeHW, reHeTHUecKasl CBsI3b
HeopraHUueCKHX BeleCTB.

Knaccudukaips XMMUUECKMX peakldi 0 pas3/jMuHbIM MpH3HakKaMm (110 YMCIy W COCTaBy
YUacTBYIOIIMX B PeakL[MM BelleCTB, M0 TeraoBoMy 3((deKTy, Mo U3MeHeHHIO CTereHel OKUC/IeHHUs
XUMHUYeCKHX 37IeMEHTOB, 110 0OpaTUMOCTH, 10 YYaCTHIO KaTaau3aTopa). OK30- U 9H/0TepMHUYeCKHe
peaki[iH, TePMOXVMHYeCKHe YPaBHEeHHSI.

[ToHsiTHE O CKOPOCTM XHMMHUecKoW peakiuu. [loHatne 006 oOpaTMMbIX W HEOOPaTUMBIX
XUMUYECKUX peakuusix. [IOHsTHe 0 TOMOTeHHbIX U reTeporeHHbIX peakiusix. [IoHsTHe o Karanuse.
[ToHsATHE O XMMUYECKOM paBHOBeCHH. DaKTOpBbI, BAUSIOL[ME Ha CKOPOCTh XMMHUUECKOW peaklud U



T0JI0)KeHUe XMMUUeCKOT0 paBHOBECHSI.

OKHMC/UTEe/TbHO-BOCCTAHOBUTE/IbHbIE  DEeakLUH, 3/eKTPOHHBIM  0alaHC  OKUC/TUTETbHO-
BOCCTAaHOBUTebHOW peakiuu. CocTaB/ieHue YpaBHEHUM OKHUC/IMTE/bHO-BOCCTAHOBUTEBHBIX
peakLuii C UCIo/b30BaHHUEeM MeTO/la 3/IeKTPOHHOTOo OanaHca.

Teopust 3/1€KTPOMTUUECKON JMCCOLMALIMM. OJIEKTPOIUTbI W He3NeKTPOonnThl. KaTHOHBI,
aHUOHBI. MexaHU3M JUCCOLMalMi BelecTB C pa3/MYHbIMU BUJaMU XUMUYeCKol cBs3u. CreneHb
muccoruanyu. CUIbHBIE U C1a0ble 37IeKTPOJTUTHI.

Peakiun moHHOTO OOMeHa. YC/IOBHSI TIPOTE€KAaHHWsl Peakldid HMOHHOTO OOMeHa, TIOHble |
COKpalléHHble MOHHble ypaBHeHUsl peakiui. CBOMCTBAa KMCJIOT, OCHOBAHWW M COJIed B CBeTe
TIpe/iCTaB/IeHNi 00 3/IeKTPONMUTHUEeCKOU Aucconmanui. KauecTBeHHbIe peakiiuy Ha MOHBI. [loHsTHE
O TMZIPO/IN3e COMeM.

XumuuecKuti 3kcnepumeHm:

O3HAaKOMJIEHHE C MOJe/NsIMA KpPUCTa/VIMYeCKMX pelIeTOK HEeOpraHWuecKux BelecTB —
MeTa/I/IOB U HeMeTa/l/IoB (TpaduTa U anmasa), CJI0XKHBIX BellleCTB (X/IOpU/ia HaTpusl), UCCe/loBaHre
3aBUCMMOCTH CKOPOCTM XUMHWUECKOM peaklLMM OT BO3ZIEMCTBUS  pa3/MuHbIX  (HaKTOPOB,
WCC/Ie[JOBaHMEe 3/IeKTPONPOBOAHOCTH PACTBOPOB BeIeCTB, Mpoliecca AWCCOLMALIMKA  KUCJIOT,
uiesioded M cosiel (BO3MOXKHO HCIOMb30BaHHWE BH/JE0 MarepuasioB), NPOBeJEHHe OIbITOB,
WITIOCTPUPYIOIMX TIPU3HAKU TIPOTeKaHWsl peak(uii HOHHOrO oOmeHa (oOpa3oBaHHe OCajKa,
BbIJieJieHe Ta3a, 00pa30oBaHWe BOJbI), OIBITOB, W/TFOCTPUPYIOIIMX TPUMEpPhI OKHUC/IUTETbHO-
BOCCTAaHOBUTE/IbHBIX peakUuid (ropeHue, peakLy pa3/ioKeHWs, COeJVHEeHUs), paclo3HaBaHUe
HEOPraHWYeCKWX BeL[eCTB C TIOMOILIbI0 KauyeCTBEHHBbIX peaklUil Ha HOHbI, pelleHue
9KCMepUMeHTa/bHbIX 3a/ay.

HemeTa/yibl U MX COeJUHEHUS

OO6r1iast xapakTepucTUKa rasoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe CTeTreHH
okucsieHusi. CTtpoeHue U (puU3MuecKue CBOWMCTBA TMPOCTHIX BeIeCTB — TajioreHOB. XUMHUUeCKHue
CBOWCTBA Ha IpuMepe xJiopa (B3aMMOZEWCTBHe C MeTas/ulaM{, HeMeTa/l/laM{, Lijes04aMu).
Xnoposozopoz. CosnsiHasi KWAC/I0Ta, XMMUYeCKHde CBOWCTBa, MOMy4yeHWe, NpUMeHeHue. [lelicTBue
XJI0pa U XJIOPOBOZOPOZA Ha OpPraHM3M YesjioBeKa. BakHellllve X/J0pUJbl U UX HaXOXKJeHHE B
TIpUpoJe.

OOmjasi  xapakTepucTdka 37eMeHToB VIA-rpymnmbel. OcoGeHHOCTW CTPOEHHSI aTOMOB,
XapakTepHble cTereHU OKucieHus. CTpoeHue W (U3MUeCKHe CBOMCTBA IPOCTHIX BeLeCTB —
KUCJ/I0pOJa U cepbl. AJIJIOTPOITHbIE MOAU(PUKALIMM KUCIOPOAA U cepbl. XUMUUECKKe CBOMCTBA CephI.
CepoBozopog, ctpoeHue, husnueckre U XuMuueckue cBocTBa. OKCHU/IbI Cepbl Kak MpeZCcTaBUTeTN
KUACJIOTHBIX OKCHzIoB. CepHasi KUC/IOTa, (U3MuUecKWe M XUMHUeCKHMe CBOWCTBa (0OiMe Kak
Tipe/icTaBUTesIsl Kacca KUCIOT U crnelypryeckre). XUMUUeCKUe peaklyH, Jekallde B OCHOBe
TIPOMBIIIJIEHHOTO CIOCo0a TIoMyueHusi CepHOW KHUCIOThl. [IpuMeHeHWe cepHOW KucyioThl. Comu
CepHOM KUC/IOThI, KaueCTBeHHasl peakLusi Ha Cynbgar-uoH. HaxoxxeHue ceprl U eé coeJMHEHU! B
npupojie. XUMHUUeCKOoe 3arpsi3HeHre OKpY»Karolllel cpeJjbl COeIMHEeHUSIMU Cepbl (KUC/IOTHBIE TOXK/U,
3arpsi3HeHue BO3/lyXa U BOJIOEMOB), CTIOCOOBI ero MpejoTBPall[eH s,

OO1ast  xapakTepucTHKa 371eMeHTOB VA-rpymmbl.  OCOOEHHOCTM CTPOEHHsl aTOMOB,
XapakTepHble CTeNeHU OKUC/IeHusl. A30T, pacripocTpaHeHUe B NpUpojie, husnueckre U XuMudecKre
cBolicTBa. KpyroBopor a3ora B mpupoge. AMMHak, ero (u3nuyeckue U XUMHUUYECKUe CBOMCTBa,
rojyyeHve u npumeHeHre. Comv aMMOHUS, UX (Qr3nUYecKre U XUMUUeCKre CBOMCTBA, TPUMeHeHHe.
KauecTBeHHasi peakuyss Ha WOHbl aMMOHMs. A30THasg KWC/IOTa, eé TMoJsiyueHue, (U3Uueckue M



XUMUYeCKHWe CBOWCTBa (00l[Me Kak TMpeCTaBUTeNs Kaacca KHCJIOT U - Crieluduueckue).
Vcronp30BaHMe HUTPATOB U COJield aMMOHHSI B KayeCTBe MHHEpasbHBIX y00peHud. XuMuueckoe
3arpsi3HeHue OKpY)Karolljeil cpe/ibl COeZIMHeHUsIMU a30Ta (KMC/IOTHBIe O/, 3arpsisHeHHe BO3/yXa,
MouBbl U BoJo0éMOB). Pocdop, annoTponHbie Mogudukauu dpocdopa, pusryeckre U XUMHUYeCKUe
cBoiictBa. Okcug docdopa (V) u dochopHas kuciora, ¢usnueckve U XUMUUeCKWe CBOMCTBa,
nosiyuenue. Vcriosnb3oBaHve ¢ocdaToB B KaueCTBe MUHEPA/IbHBIX YI00peHUH.

OOmjasi xapakTepucTuka 37eMeHToB I[VA-rpymnmbel. OcoGeHHOCTM CTPOEHHSI aTOMOB,
XapakTepHble CTereHW OKUC/IeHUsl. YT/Iepofi, a/lloTPOIHble MOAW(UKALIUM, paclpoCTpaHeHHe B
nipupozie, GhuU3NUYeCcKre U XUMUUeCKue CBOMCTBA. Azcop6iwms. KpyroBopor yrieposa B TIpuUpofe.
Oxkcuzbl yriepoja, ux (u3vueckre M XUMHUUeCKHe CBOMCTBa, /elCTBHUe Ha >XUBble OPraHM3MBI,
TIolyueHre W TIpUMeHeHWe. JKOJoruueckue rpobieMbl, CBs3aHHble C okcuzoM yriepoza (IV),
TUIIOTe3a I7I00a/IbHOTO TIOTENJIeHWsT K/IMMara, MapHUKOBBIN 3(deKT. YronbHas KUCI0Ta U €€ COJy,
ux ¢usnueckre U XUMHUYeCKUe CBOMCTBA, MOyuyeHHe U NpuMeHeHHe. KauecTBeHHasi peakivsi Ha
KapOoHaT-MoHbI. Vcrnonb3oBaHWe KapOOHATOB B ObITY, MeJUIIMHE, IMPOMBIIIEHHOCTH U CEeJIbCKOM
XO0351CTBe.

[TepBoHaUa/IbHBIE TOHATHUS 00 OpraHMUECKHWX BeIecTBaX KaKk O COeJUHEHHUSX YIiepoja
(MeTaH, 9TaH, 3TWIEH, alleTU/IeH, 3TaHOJI, [JIMLePUH, YKCyCHasi KucioTa). [IpuposiHbie MCTOYHUKU
YIJIeBOZIOPOZIOB (yTOJb, TIPUPOAHBIN Ta3, Hed)Th), MPOAYKTHI WX TepepaboTku (OeH3MH), UX pO/b B
ObITy ¥ TIpoMbIIIeHHOCTH. [IoHATHEe O OMONOTMUeCKH Ba)KHBIX BeIEeCTBaxX: >KUpaX, Oeskax,
yIJieBOofax — W WX pPOMM B JKU3HM UesioBeKa. MarepuanbHOe €[WHCTBO OpraHUUeCKUx |
HeopraHUueCKrUx CoeJUHeHHUH.

Kpemnuii, ero ¢pusnueckre 1 XuMA4YeCKrle CBOMCTBA, NoyueHne v npumeHeHue. CoeiHeHNs
KpemHusi B mipupogie. O6iue npezacrapieHuss o6 okcuge kpemuus (IV) ¥ KpeMHHeBOW KHC/IOTe.
CunvkaTtbl, WX HCIO/Mb30BaHWe B OBITY, B TIPOMBIIIJIEHHOCTH. BakHelIne CTpOUTebHbIE
MaTepuasbl: KepaMHKa, CTeK/o, ILieMeHT, 0eToH, kesne300etoH. IIpoGiembr 6Ge3omacHOTO
VICTI0/Ib30BaHMsl CTPOUTE/IbHBIX MaTepyuasioB B TIOBCEAHEBHOM XKU3HMU.

XumuuecKuti 3kcnepumeHm:

u3yyeHue 00pa3l0B HEOPraHWYeCKUX BeIeCTB, CBOWCTB COJITHON KHCJIOTBI, TIPOBeJEHHe
KaueCTBEHHBbIX peakIMi Ha XJIOpUJ-WUOHBI W HaO/ofieHWe TMPU3HAKOB WX TIPOTEKAHHS, OMbITHI,
oTpakatoljie ¢u3NUecKve M XUMHUUYeCKUe CBOMCTBAa Ta/ioTeHOB M UX COeJMHeHWW (BO3MOXKHO
WCTIO/Tb30BaHWE BU/[e€OMAaTepyasioB), O3HAaKOMJIeHHe C obpa3sijaMd XJI0pHA0B (raJoreHu/oB),
O3HaKOM/IeHWe C o0pas3llaMd Ccepbl U e€ coeAWHEHWSMU (BO3MOXKHO — KCIT0/Tb30BaHHE
BUZIeOMaTepuasioB),  HaOMoJeHWe  Tporjecca  OOyIIMBaHWA ~ caxapa  1Of  [JeMCTBUEM
KOHIIEHTPUPOBAHHOW CEepHON KHUCJ/IOThI, M3y4YeHHe XUMWYeCKUX CBOMCTB pa30aB/ieHHOW CepHOMU
KWCJIOTBI, TIPOBe/IeHWe KauyeCTBEHHOM peaklUWH Ha Cyab(aT-uoH W HaO/MofeHWe TpU3HakKa eé
TIPOTeKaHusi, O3HaKoMJieHWe C (U3MUeCKUMH CBONCTBaMH a30Ta, (ocdopa U UX coequHeHUN
(BO3MOKHO HMCITIO/Ib30BaHUE BHZieOMareprasnoB), obpasijaMu a30THBIX U (pochopHBIX ynobpeHUH,
rosy4yeHve, cobrpaHue, pacrio3HaBaHUe U M3yueHHe CBOWCTB aMMUaKa, TIpoBe/ileHre KaueCTBeHHBIX
peakiuii Ha UOH aMMOHMUS U (pocdar-uoH U U3yueHue NPU3HAKOB X MPOTeKaHUs, B3auMO/leliCTBIe
KOHLIEHTPUPOBaHHOW a30THOM KUC/OTHI C Mefibi0 (BO3MOXXHO MCIO/b30BaHUe BU/leOMaTepUasioB),
v3yueHre Mojesield KPUCTa//IMUeCKUX pelIéToK anMasa, rpadura, dysinepeHa, 03HaKOMJIeHHE C
TIPOLIECCOM  aficOPOLIMM  PACTBOPEHHBIX BEL[ECTB aKTUBHUPOBAHHBIM VIVIEM U YCTPONCTBOM
TIPOTHBOTra3a, TojyueHue, coOupaHWe, pacrio3HaBaHWe W W3y4yeHHe CBOWMCTB YITIEKHUC/IOTO Ta3a,
TIpOBe/ieHNe KaueCTBEHHBbIX peakiuii Ha KapOOHAaT W CU/IMKAaT-MOHbI U W3yueHHe TPU3HAKOB HX



MPOTEeKaHWsl, O3HAaKOMJIEHWe C TNPOAYKLMEeM CUIMKAaTHOU TMPOMBILLIEHHOCTH, pelleHHe
9KCIepUMEeHTAJIbHBIX 3a/iau M0 TeMe «BarkHelllive HeMeTaslibl U UX COeJUHEHHUSI».

MeTtanibl M UX COeJUHEHUS

OO011ast XxapaKTepyuCTUKa XMMUUYeCKUX 3/1eMEHTOB — MeTaJlJIOB HA OCHOBAaHUM WX T10JIOXKEeHHS B
[Tepuoguueckoit cucteme XuMuueckux sjeMeHTOB [I. WM. MeHJeneeBa M CTpOEHHsI aTOMOB.
CrpoeHue MeTa/uioB. MeTtammyeckass CBsi3b U MeTa/l/IMyeckass KpUCTa/uIAuecKas peLléTKa.
DNeKTPOXMMUYUECKUI psiJi HalpshKeHU MeTaiioB. Pu3nueckre U XMMUUeCKUe CBOKMCTBa MeTaJlIoB.
O6mme criocoObl ToNMyYeHHsT MeTaiioB. [ToHATHE O KOPPO3WH METaJJIOB, OCHOBHBIE CTIOCOOBI
3aiUThl UX OT Koppo3uu. CriiaBbl (CTasnb, YyTyH, AIOPaJIOMUHWN, OpOH3a) U MX TpUMEHeHHe B
OBbITY 1 TIPOMBIIIIJIEHHOCTH.

[[Tenounsble MeTas/uIbl: ONIOKeHWe B [leproanueckor cucTeMe XMMUUeCKHUX 371emMeHToB []. .
MeHgieneeBa, CTpoeHMe UX aTOMOB, HaXxoXKJeHHe B npupoge. Pusnueckue U XMMHUYeCKre CBOWCTBa
(Ha mpuMepe HaTpusi U Kanus). OKCUbI M TUAPOKCUbI HaTpusi U Kaius. [IprMeHeHUe 111e/I0UHBIX
MeTaJslJIoB U UX COeUHEHUM.

[[TenoyHO3eMesibHbIe MeTa/lIbl MarHWK U Kasibliuii: rosiokeHue B [lepuopnueckoil cucteme
xuMuyeckux ssemeHToB [I. . MeHjeneeBa, CTpoeHHWe KX arOMOB, HaXOXK[eHWe B IIPUPOZe.
dusnueckue U XUMHUYECKHe CBOWMCTBA MarHusi M Kaiblius. BakHeulne coefuHeHUs KasbLus
(okcuz, ruspokcu, conu). ZKECTKOCTh BOZIBI U CIIOCOOBI €€ yCTpaHeHusl.

Amomunuii: nonoxeHve B Ileproanueckold cucteme XuUMUYecKux 3neMmeHtoB [, U.
MeHnzieneeBa, CTpOoeHHe aToMma, HaxoKJeHWe B rpupofe. dusmueckue U XUMUYECKHE CBOWCTBA
anioMUHUs. AMOTepHbIe CBOMCTBA OKCHAA U THIPOKCH/A a/TFOMUHUSI.

JKeneso: nonoxxenue B [leproanueckoii cucreMe XUMHUeckux sneMeHToB /. V. MeHieneeBa,
CTpPOeHMe aToMa, HaxoK/eHue B rpupoje. dusnueckue U XUMUUECKUe CBOMCTBA »Kene3a. OKCupbl,
ruzipokcuibl v comu xkenesa (II) u xxenesa (I1I), ux cocras, CBoWCTBa U MOTy4YeHUe.

XumuuecKutl 3kcnepumeHm:

O3HaKoMJIeHHe C o0OpasljaMyd MeTasyIoB M CIUIaBOB, MX (PM3MUECKHMH CBOMCTBaMH, U3yueHUe
pe3y/IbTaToB KOPPO3UM MeTa/l/IoB (BO3MOXXHO HCIIO/b30BaHWE BU/EOMAaTepUasoB), 0COOEHHOCTel
B3aUMOJENCTBUS  OKCUZJA KaJblLiud W HaTpus C BOAOW  (BO3MOXKHO  HCII0/Ib30BaHUe
BH/leOMaTepurasoB), UCC/Ie[0BaHe CBOMCTB XECTKOU BOJbI, IIPOL{ecca FOPeHUs >Kere3a B KUC/Iopozie
(BO3MOXKHO HCII0/Ib30BaHUE BU/leOMaTeprasioB), IPU3HAKOB MPOTEKaHUsI KaUeCTBEHHbIX peakLUil Ha
VOHBI: MarHusl, Ka/bIUs, a/IlOMUAHUS, [TUHKa, »kee3a (II) u xenesa (IIT), megu (II), HabmoneHve u
OfuCaHve TIPOLIeCCOB OKpalllMBaHWs IJlaMeHW WOHAMU HaTpus, Kaaush U KasblLusi (BO3MOXKHO
WCTI0/Tb30BaHKe BUieOMaTepuaoB), UcciiefioBaHe aM(OTepHBIX CBONCTB IMAPOKCH/A aTFOMUHUS U
TMAPOKCH/A 1[MHKA, pelleHue 5KCIIePUMEeHTA/IbHbIX 3ajjau Mo TeMe «BakHelllve MeTalabl U UX
COeIMHEeHUsI».

XuMHsA U OKpYy)Kamwllas cpeaa

BemjectBa ¥ MaTepuanbl B TOBCEJHEBHOM >XM3HM 4YesioBeKa. be3ornacHoe ucCronb3oBaHUe
BelleCTB U XUMMUECKHWX peakuuii B ObiTy. [lepBasi TMOMOILb TPU XUMHUECKHUX OXOTax M
OTpaBJ/IeHUSIX.

XuMuHyeckoe 3arpsi3HeHUe OKpy»Karwollled cpefbl (TpefesibHasi [OMyCTUMasi KOHL|@HTpaLus
BeIecTs, Aanee — [1/1K). Posib XumMuy B pellieHnH SKOJIOTHUeCKUX TIPOOJIEM.

XumuuecKutl 3kcnepumeHm:

u3ydyeHue 00pa31{oB MaTeprasioB (CTEKIO, CT/IaBbl META/I/IOB, TTOJIMMEPHBIE MaTepUasbl).

Mescnpedmemnnle cesn3u



Peanu3aiiysi MeXMpeIMETHBIX CBsSi3eM TIpU M3YYeHUH XUMUM B 9 Kjacce OCYILIeCTBIISETCS
yepe3 UCIO/Ib30BaHUE KaK OOIUX eCTeCTBeHHO-HAYUHBIX TOHSITHM, TaK W TOHATUH, SBISIOLUUXCS
CUCTEMHBLIMHU [IJIs1 OT/Ie/IbHBIX MPeZIMETOB eCTeCTBeHHO-HAyYHOro IUK/Ia.

OO01ie ecTeCcTBeHHO-HayUHbIe TMOHSATHUS: HAyuHBIM (DAaKT, TMIOTEe3a, 3aKOH, TEOpHs, aHa/Iu3,
CUHTe3, KiaccuduKkalys, TepUOJUYHOCTb, HabmogeHue, SKCIIePUMEHT, MO/e/MpoBaHue,
v3MepeHue, MO/iesTb, siBJieHUe, MapHUKOBbIN 3¢ (deKT, TeXHOJ/IOTUSI, MaTepHuabl.

du3vka: Marepus, aroM, 37eKTPOH, TIIPOTOH, HEWUTPOH, WOH, HYK/IWJ, HW30TOIIbI,
PaJIJM0aKTUBHOCTh, MOJIEKY/Ia, /IEKTPUUYECKHUM 3apsiji, TPOBOAHUKH, TIOTyTIPOBOAHUKH, TUIEKTPUKH,
doTo31eMeHT, Bel[eCTBO, Teno, OOBEM, arperaTHoe COCTOSHHME BeINecTBa, Tas, pacTBOP,
pPacTBOPUMOCTb, KpUCTa//IMuecKasl peIiéTKa, CruiaBbl, (uU3nueckue BeJWUYUHbBI, eJUHULIbI
M3MepeHUsi, KOCMHAYeCKoe IMPOCTPAHCTBO, TIaHeThl, 3Bé3/1bl, CostHIIe.

buonorus: ¢otocuHTe3, abixaHue, Ouocdepa, 3KOCHCTEMa, MUHEpaJbHBIE Y00peHus,
MUKPO3/IeMeHTbI, MaKpO3JIeMeHThI, TUTaTe/TbHbIe BeIlleCTBa.

leorpadusi: atmocdepa, ruapocdepa, MUHepasbl, TOPHbIE MOPOAbI, MOe3Hble UCKOIaeMble,
TOTI/TMBO, BOZIHbIE PECYPCHI.

IVTAHUPYEMBIE PE3Y/IBTATBI OCBOEHUS IIPOI'PAMMBLI 110 XMMHWU HA
YPOBHE OCHOBHOT' O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJ/IBTATbI

JINYHOCTHBIE ~ pe3y/bTaTbl OCBOEHHUS TIPOrPaMMBbI  OCHOBHOTO 00Iiero o0pa3oBaHUS
JIOCTUTraloTCsl B Xofle o0yueHHs] XMMUU B eJUHCTBe yueOHON M BOCHMTAaTebHOW [esiTe/IbHOCTH B
COOTBETCTBUU C TPAJWULMOHHBIMU POCCUHMCKHMU COLMOKY/IBTYPHBIMU U J1yXOBHO-HPAaBCTBEHHBIMHU
LIeHHOCTSIMM, TIPUHATHIMU B O0OLjecTBe TpaBW/aMd KW HOPMaMy TOBeIEHUSI U CIOCOOCTBYIOT
TnpolieccaM CaMOTIO3HaHKsI, CAMOPA3BUTHS M COLMAMMU3aL[K 00yYaroIIXCsl.

JINYHOCTHBIE ~ pe3y/bTaTbl OTPAXKAIOT TOTOBHOCTh OOYYalOIIMXCS PYKOBOZACTBOBAaTHCS
CUCTEMOM IIO3WTUBHBIX LIeHHOCTHBIX OpHWeHTalyi U pacliMpeHre OIblTa JeATeJbHOCTH Ha eé
OCHOBe, B TOM UHCJIe B YaCTH:

1) naTpuoTHYECKOro BOCIIMTAHMA:

L|leHHOCTHOTO OTHOLIEHUSI K OTeYeCTBEHHOMY KY/IBTYDHOMY, UCTOPUUYECKOMY W Hay4HOMY
Hacjae[ui0, TIOHMMaHWsl 3HAueHHsl XUMUYeCKOW HAayKd B JKM3HM COBpEMeHHOro oOliecTBa,
CIOCOOHOCTH B/afieTh [OCTOBepHOW HHGOpMalell O TepefoBbIX AOCTIKEHUSIX U OTKPBITHSX
MHPOBOU U OTe€UeCTBEHHOW XMMUH, 3aMHTePeCOBAHHOCTH B HayUYHbIX 3HAaHUSX 00 yCTPOMCTBe MUpa
1 00I1IeCTRa;

2) rpa)k/JaHCKOro BOCIIUTAHUSA:

TpeJiCTaBlIeHNss O COLMA/JbHbIX HOpPMax M TIpaBU/IaX MEXJIMYHOCTHBIX OTHOLIEHWH B
KOJ/IEKTMBEe, ~KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B  OOLeCTBEHHO TIO/Me3HOH, yueOHO-
VICC/Ie[JOBaTe/IbCKOM, TBOPUECKOM M JIpYTMX BUJAX JesATelbHOCTH, FOTOBHOCTH K pa3HooOpa3Hou
COBMECTHOMN [IeSITe/IbHOCTH TIPU BBIMOJIHEHUM Y4yeOHbIX, I103HaBaTe/IbHBbIX 3a/a4, BBIOJHEHUN
XUMHUYeCKUX JKCIIePUMEHTOB, CO3[aHMHU Y4eOHBbIX NPOEKTOB, CTPEMJIEHHSI K B3aWMOIIOHUMAaHUIO U
B3aMMOIIOMOIIM B TIPOL{eCCe 3TOW yueOHOM [|esiTeNTbHOCTH, TOTOBHOCTH OLIEHWBAThb CBOE TIOBe/jeHHe
Y TIOCTYIIKM CBOWX TOBApHMILei C MO3ULIMM HPAaBCTBEHHBIX U MPABOBbIX HOPM C YYETOM OCO3HaHUS
TIOCJ/Ie[ICTBUM ITOCTYIIKOB;

3) LleHHOCTH HAYYHOr0 MO3HAHUA:

MHPOBO33peHYeCKH e Mpe/iCTaB/IeHNs O BellleCTBe U XUMUYECKOM peakl[ui, COOTBETCTBYIOLIUE



COBpEMEHHOMY YPOBHIO pa3BUTUSI HAyKU W COCTABJSIOLIME OCHOBY [Jisi TIOHUMAaHUS CYIIHOCTH
HayuyHOW KapTUHBI MHUpA, TPeJCTaB/eHuss 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPO/IBI,
B3aMMOCBSI35IX UeioBeKa C MPUPOAHON Cpefioi, 0 PO/ XMMHUU B MIO3HAHWK 3TUX 3aKOHOMEPHOCTel;

To3HaBaTe/lbHble MOTHBBI, HarpaB/eHHble Ha T[IO/ydeHWe HOBBIX 3HAHUW TI0 XUMHH,
HeoOXouMble fyii  OOBsICHEHMS HaO/MO[aeMbix TMPOLIECCOB U SIBJIEHWM, T103HaBaTe/IbHOM,
MHGOPMAI[MOHHON W UMTaTebCKON KYJIBTYpPhI, B TOM UHC/Ie HAaBBIKOB CaMOCTOSITE/IbHOM PabOoThI €
yueOHbIMM TeKCTaMH, CITPDaBOYHOW JIUTepaTypoW, [JOCTYMHBIMM TeXHUUECKUMH Cpe/CTBaMU
VH(bOPMAaI[MOHHBIX TeXHOJIOTU;

WHTepeC K OOyueHWI0 M TI03HAHHWIO, JI0003HATEILHOCTh, TOTOBHOCTH U CMOCOOHOCTH K
camoo0pa30BaHMI0, TIPOEKTHOW W WCC/Ie[0BaTe/TbCKOM [1eTeTbHOCTH, K OCO3HAHHOMY BBIOODY
HarpaB/eHHOCTH U YPOBHS 00yueHus B [ia/ibHeHIIIeM;

4) dbopMupoBaHUs KY/JIBTYPbI 30POBbA:

OCO3HaHUe IIeHHOCTH KHU3HH, OTBETCTBEHHOT'O OTHOIIEHUsI K CBOEMY 3/[0POBBIO, YCTaHOBKH
Ha 370pOBbIM 00pa3 >KM3HMW, OCO3HAHHE TIOCJEJCTBUM W HeNpUsTHe BpeJHBIX TPUBbIUEK
(ynotpebsieHWsT  anKOroJisi, HApPKOTUKOB, KypeHUs), HeoOXOJUMOCTH COOMIOeHUs TIpaBUJI
6e3omacHOCTH TIpU 0OpallieHnH C XUMUYeCKUMHU BellleCTBaMU B OBbITY U peaslbHOM YKU3HWY;

5) TPyAOBOr0 BOCIIMTAHHA:

WHTepeC K MpaKTUYeCcKoMy MU3yueHUIO Tipodeccrii U Tpy[a pa3/MyHOro pojia, yBakeHue K
TPYZy U pe3yabTaTtaM TPYZOBOH /eATebHOCTH, B TOM UKC/e Ha OCHOBe MPUMeHEeHUs MpeJMeTHBIX
3HAHWM 110 XMMWH, 0CO3HAHHBIM BLIOOP WHAUBUYya/IbHOW TPA€KTOPUM MTPOIO/DKEHHUS] 00pa30BaHus C
YUETOM JIMUHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHHM, OOII[eCTBEHHBIX HWHTEPECOB U
noTpeOHOCTeH, yCrelrHoW NMpodeCcCHOHATBLHOW IeATeTbHOCTA U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh a/IalITUPOBAThCS B TIpoeccroHabHOU Cpejie;

6) 3K0/10rMYeCcKOro BOCIIUTAHUS:

9KOJIOTHUECKU Tiesiecoobpa3Hoe OTHOIIeHWe K TIPUpPOoJie KaK MCTOUHMKY >KU3HU Ha 3emiie,
OCHOBe eé CyIleCTBOBaHUS, TOHMMaHWe I[eHHOCTH 3[I0POBOrO0 W 0Oe30racHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (DHM3UUECKOMY U TICUXUUYECKOMY 37I0POBBIO, OCO3HAHHUE
LIEHHOCTH COO/TF0[IeHUsT TIpaBU/ 0e30TacHOro TOBeJeHHs MPU paboTe C BeljeCcTBaMH, a TaKXXe B
CUTYaILUsIX, YIPOXKAOIIMX 3/I0POBLIO U YKU3HU JTHO/IeH;

CrocoOHOCTH TIPUMEHSITh 3HaHUs, TI0JTyyaeMble TPU U3yYeHUH XUMUH, [/ pellieHus 3azad,
CBsI3aHHBIX C OKpYKarolllei TIPUPOAHON CpeZioi, J/1s TIOBBILLIeHHs YPOBHS 9KOJIOTHUYEeCKOM KY/IbTYPBbI,
0CO3HaHMS T7I00a/TbHOTO XapaKTepa YKOJIOTUYeCKHUX TMPo0sieM U TMyTed WX pelleHUs TI0CPeCTBOM
METOZIOB XHMMHUH, KOJIOTMUeCKOT0 MbIIJIeHHs], YMEeHUsI PyKOBO/ICTBOBATbCS UM B TO3HaBaTebHOM,
KOMMYHUKaTUBHOU U COLIMA/IbHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B cocraBe wMetaripeMeTHBIX pPe3y/bTaTOB BBIJE/SIOT 3HauWMble [/ (HOPMUPOBAHUS
MHPOBO33peHHs1 0OIjeHayuHble TTOHSATHS (3aKOH, TeOpWs, TPUHIWI, TUMoTe3a, (akT, CUCTeMa,
TIPOLIeCC, SKCTIePUMEHT M JIpyroe.), KOTOpble UCIO/b3YIOTCS B eCTeCTBeHHO-HayUHBIX yueOHBIX
rpeMeTax M TMO3BOJISIIOT HA OCHOBE 3HAHWUM W3 3TUX MpeAMeTOB (JOPMUPOBATh Mpe/CTaB/leHHe O
1[eJIOCTHOM HayuyHOW KapTWHe MHUpPa, W YHHBepCajibHble yueOHble [NeMCTBUs (TTO3HABATe/IbHBIE,
KOMMYHUKATUBHbIe, DEry/sTUBHBIE), KOTOpble o0ecreunBaloT (HOPMHPOBaHHE TOTOBHOCTH K
CaMOCTOSITe/TbHOMY TJTAHUPOBAHUIO U OCYIeCTB/IEHUIO YUeOHOH /1esTe/TbHOCTH.

ITo3HaBaTe/bHbIE YHUBEPCAIbHbIE yUeOHbIe JeiCTBUS

Ba3oBbie lornueckue JelCcTBUA:



YMEeHHUS UCTIOIb30BaTh MPHUEMBI JIOTHUECKOTO MBIIIUIEHUS TIPU OCBOEHUN 3HAHWM: PacKpbIBAaTh
CMBIC/T XUMUUECKUX MOHSATHM (BbIZIE/IATh UX XapaKTepHbIe TIPU3HAKH, YCTaHAB/IUBATh B3aUMOCBSI3b C
JPYTUMH TIOHSITUSIMU), WCIIO/Ib30BaTh MOHATUS [/IsI OOBbSCHEHUs OT/e/NbHBIX (DAaKTOB W SIBJIEHUH,
BbIOMpATh OCHOBaHUSI M KPUTEPUM /sl KIaCCUPUKALMKM XUMHUECKUX BeI[eCTB U XUMHUYEeCKHUX
peaki[yii, yCTaHaBIUBATh TTPUUWHHO-C/Ie/[CTBEHHBIE CBSA3M MeXJy O00heKTaMu W3yueHHsl, CTPOUTh
JIOTUUeCKHe pacCyaeHus (MHAYKTUBHbIE, MAeAyKTUBHBbIE, TIO0 aHaJIOTHH), [e/aTb BBIBOJbl U
3aKJTIOUeHHUS;

yMeHHe TIPUMEHSITh B TIPOIlecce TIO3HAHWS TIOHATHS (TIpeJMeTHble W MeTarpeJMeTHBIE),
CMMBOJIMYeCKHe (3HAKOBBbIE) MOZE/IH, WCIIO/b3yeMble B XWMWH, TPeoOpa30BbIBATh IITUPOKO
TpUMeHsieMble B XUMUHM MO/ie/IbHble TIpeJCTaB/leHHsT — XUMHWUeCKUM 3HaK (CHMBOJI 3/IeMeHTa),
xumMuueckas ¢opMyla U ypaBHeHMe XHWMHYECKOW peaklud — Tpd pellleHud yueOHO-
Mo3HaBaTe/bHBIX 33/jau, C YUYETOM ITUX MOJE/bHBIX Tpe/ICTaB/IeHUI BBIAB/SAThL U XapaKTepU30BaTh
CyIIleCTBeHHbIE TIPU3HAKH M3ydYaeMbIX OOBEKTOB — XMMHUECKHX BeI[eCTB U XUMUUeCKUX PeakI[ui,
BBISIB/ISITH 00111 3aKOHOMEePHOCTH, TIPUUMHHO-C/Ie[ICTBeHHbBIe CBSI3U U TIPOTUBOPEUMs B U3ydyaeMbIX
TIPOLieCcax U sSIBJIeHHUSIX.

Ba3oBble HCC/IeioBaTe/IbCKUE JeHCTBUA:

yMeHHe WCTIOb30BaTh MOCTaB/IeHHbIE BOMIPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHUS, a TaKXKe
B KaueCcTBe OCHOBBI [ijiss (POPMUPOBAHUS TUIOTE3bl MO TMPOBepKe MPaBUJILHOCTU BbICKA3bIBa€MbIX
Cy>KZleHUH;

npuoOpeTeHHe OIMbiTa M0 TJIAHWPOBAHWIO, OPraHW3allMi U TIPOBEAEHHI0 yUeHUUeCKUX
9KCIepUMEHTOB, yMeHHe Hab/o[aTh 3a XOZ0M IpoLiecca, CaMOCTOSITe/TbHO TPOTHO3UPOBATh €ro
pe3ynbrar, (opMynMpoBaTb 0000IIeHWST W BBIBOJbI TI0 pe3y/lbTaTaM TPOBEJAEHHOTO OIIbITa,
WCCJIe/IOBaHMUS, COCTAB/IATh OTYET O TIPO/iesiaHHOM paboTe.

Pabora c undopmanmeii:

yMeHHe BbIOMpaTh, aHA/M3UPOBaTh U WHTEPITPETUPOBATh WH(MOPMALIUIO PA3/IMYHbIX BUZOB U
dbopM mpezcTaB/ieHuUs, MOMy4aeMyl0 M3 Pa3HbIX KMCTOYHUKOB (HAyUHO-TIOMY/sIpHasi JdTeparypa
XUMUUYECKOTO COJIep)KaHusI, CIIpaBOUHbIe M0Co6usi, pecypchl VIHTepHeTa), KPUTHUECKU OlI€HUBATh
TIPOTUBOPEUMBYIO U HEZIOCTOBEPHYIO WH(MOPMAI[HIO;

yMeHUe TIPUMEHSITb pa3/IMuHble MeTOZbl M 3amlpoChl TP MOHCKe W 0TOope WHGMOpPMAIUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAWMBIX /I/Isi BBITIOJTHEHHs] yueOHBIX M TI03HaBaTebHBIX 3ajau
oTipefie/IEHHOTO THIa, TpUOOpeTeHHe oOmMbiTa B 00/7aCTH  WMCMO/Bb30BaHUsS HMH(OPMaIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTHH, OBJajleHHe KyJIbTYpOW AaKTUBHOTO WCITOJIb30BaHUS Pa3/TUUHBIX
TIOMCKOBbIX ~ CHCTEM, CaMOCTOSITe/TbHO BbIOMpaTh ONTHUMa/lbHYI0 (OpMYy TIpeACTaBIeHHs
vHbOpMal[MM ¥ WITIOCTPUPOBATh pelllaeMble 3alauyl HeCJIOKHBIMU CXeMaMHu, Juarpammami,
apyrumu (opMamu rpadyKy M UX KOMOMHALUSIMUY;

yMeHue UCI0/Ib30BaTh W aHaJAW3UpoBaTh B TipoLjecce yueOHOM M MCC/e/0BaTe/bCKON
JesiTe/IbHOCTH WH(GOPMAI[UIO O BJUSTHUM TIPOMBIIIIIEHHOCTH, CeIbCKOTO XO3STMCTBA M TPAHCIIOPTA Ha
COCTOsIHHE OKPY’Karolllei MpHUPOJHOM Cpefibl.

KoMMyHHKaTHBHBIEe YHUBepCca/ibHbIe yueOHbIe JeiiCTBUS:

YMeHHUsI 3a/]aBaTh BOTMIPOCHI (B X0/e Auasora u (WIM) JUCKYCCHH) M0 CyIeCTBy 00Cy»KjaeMoit
TeMbl, JOPMYTMPOBATH CBOM TIPE/IIOKEHNST OTHOCUTETBHO BBITIOJTHEHUS TIPe/I/IOXKeHHOM 3a/1auu;

yMeHUsI Tpe/ICTaB/IsATh TOyueHHbIe pe3y/bTaThl M03HaBaTeIbHOMN AesTeTbHOCTU B YCTHBIX U
MUCbMEHHBIX TEKCTaX; e/aTh MPe3eHTallH0 Pe3y/IbTaTOB BbITIOJHEHUS] XUMHUYEeCKOT0 YKCTIepUMeHTa
(;1aboparopHoro ombITa, JabopaTopHOM PabOThl MO WCCIEAOBAHUIO CBOWCTB BELECTB, yueOHOro



TIPOEeKTAa);
yMeHHsT y4eOHOTO COTpPyJHWYECTBa CO CBEPCTHUKAMHM B COBMECTHOW TI03HAaBaTebHOU M
WCC/Ie[IOBaTe/IbCKOM /IesTeJTbHOCTU TIPU pellieHnH BO3HUKAIOIIMX MPob/ieM Ha OCHOBe y4éTa 00Iux
WHTEPeCOB M COIVIaCOBaHWSI MO3ULMK (00CyXJeHusi, 0OMeH MHEHHSIMH, «MO3TOBbIe ILTYPMbD»,
KOOpZMHALMSI COBMECTHBIX JIeMCTBUH, orpe/iesieHe KpUTepHeB T0 OLleHKe KaueCTBa BITIOJIHEHHOMN
paboThI U IpyTHe).
PerynsiTHBHBIE YHUBEPCA/TIbHbIE yueOHbIe AelCTBUs:
yMeHHe CaMOCTOSITe/IbHO OIpeJeNsTh Lelud JesiTeJIbHOCTH, TJIaHWPOBaTh, OCYILLeCTB/ISITh,
KOHTPOJIMPOBAaTh ¥ TP HeOOXOAMMOCTUA KOPPEKTUPOBATh CBOIO JIeATEbHOCTDb, BIOMpaTh Hanbosiee
3¢ dekTrBHBbIE CIIOCOOBI peleHHsT yueOHBIX W TI03HABaTeIbHBIX 3a7lad, CAaMOCTOSITeIbHO COCTaBIATh
WIA KOPPEeKTHPOBaTb MpeJ/IO’KeHHbIN alrOpUuTM JeMCTBUIN TNpU BBITIOJIHEHUM 3aJlaHUN C yu6TOM
TIONlyuYeHUsi HOBBIX 3HAHUM 00 W3ydyaeMbIX OOBEKTaX — BeIIeCTBaX W peaklusX, OLeHUBaTb
COOTBETCTBUE TIOJIyUeHHOTO pe3yJibTaTa 3asiBJIeHHOU 1ie/Ti, YMeHHe UCI0/Ib30BaTh U aHa/IM3UPOBaTh
KOHTEKCTHI, TIpe/jjlaraemMble B yC/IOBUM 3a/IlaHUM.
INPEJMETHBIE PE3YJIBTATBI
B cocraBe TipeAMeTHBIX Ppe3yJbTaTOB II0 OCBOEHHWIO 00s13aTesTbHOTO — COZiep>KaHus,
YCTAQHOB/IEHHOTO JaHHOW  (emepasbHOM  paboueil  MporpaMmol, BbIJEJISIOT:  OCBOEHHBIE
00yuaroIMMUCs Hay4YHbIe 3HaHWs, YMeHUs U CTIOCO0BI AeHCTBUH, crierudydeckye /sl peJMeTHON
obnmact «XuMusi», BUJBI [IeSITeIbHOCTH TIO TIOMyueHWI0 HOBOTO 3HAHWs, €ro WHTepIIpeTalluy,
npeoOpa30BaHMIO U MPUMEHEHUIO B Pa3/TUUHBIX YUeOHBIX M HOBBIX CUTYaLIUSIX.
K koHiuy oOyueHusi B 8 Kacce mpeiMeTHble pe3y/ibTaThl Ha 0a30BOM YDOBHE OJKHBI
OTpa)kaTb C(hOPMUPOBAHHOCTDH ¥ 00YUAIOIIUXCS YMEHUA:
pacKpbIBaTb CMBIC/I OCHOBHBIX XMUMMWUECKUX TOHSTUI: aTOM, MOJeKy/la, XUMWYeCKUn
5/IEMEHT, IPOCTOe BellleCTBO, C/IOKHOe BellleCTBO, CMeCh (OZHOpOJHAs ¥ HeOJHOPOAHas),
BaJIeHTHOCTb, OTHOCUTE/IbHAsi aTOMHasi U MOJIeKy/sipHasi Macca, KOJMUeCTBO BelecTBa,
MOJIb, MOJISIDHAs1 Macca, MacCoBast J0/Isi XMMUUEeCKOT0 37ieMeHTa B COeIMHeHUH, MOJISIPHbIN
00bEM, OKCH/I, KUCI0Ta, OCHOBaHUe, COJb, 3/1€KTPOOTPULIATe/IbHOCTD, CTeleHb OKHUCIeHus,
XUMUUecKas peakuys, KaaccupuKalysl peakLyi: peakluu COeJUHEeHUs, peakLUuu
pa3JioyKeHus1, peaklvy 3aMellleHus], peakliii oOMeHa, 9K30- U SHAOTepMUUeCKHe peaklvy,
TETUTOBOM 3(heKT peaki[iH, AP0 aToMa, 37eKTPOHHBIA C/IOM aToMa, aToMHasi opOuTasb,
pajinyCc aToma, XMuMUUecKasi CBsi3b, MOJISIpPHAs U HeroJsipHasi KOBaJleHTHasl CBsI3b, MOHHAs
CBSI3b, WOH, KaTHMOH, aHWOH, pacTBOp, MaccoBas JoO/s BelllecTBa (MPOLieHTHAast
KOHL|eHTpaLUsl) B pacTBODE;
W/ITIOCTPUPOBAaTh B3aWMOCBSI3b OCHOBHBIX XWMHUECKUX TIOHSATUA M TPUMEHSITb 95TH
TIOHSITHS TIPU ONMCaHUM BelLeCTB U UX MpeBpalleHu;
WCI0/Tb30BaTh XUMUUECKYI0 CUMBOJIMKY [Jisl COCTaB/eHus1 (pOpMyJl BellleCTB U ypaBHeHUH
XUMUYECKUX peakLni;
OTIpeZieIATh BaJleHTHOCTb AaTOMOB 3/7EMEHTOB B OWHApHBIX COeIWHEHUSX, CTeleHb
OKUC/IeHUsI 3/IeMeHTOB B OWHApHBIX COeAWHEHUSX, TPUHAJJ/IeXKHOCTh BeIeCTB K
onpejenéHHOMY KJlacCy coeuHeHuM 1o hopMysiaM, BUJ XUMUUeCKOM CBs3U (KOBaJleHTHast
Y MIOHHAs1) B HEOPraHWYeCKHUX COeMHEeHUsIX;
packpeiBatk cMbica Ilepuoguueckoro 3akona [I. M. MenpeneeBa: [4eMOHCTPUPOBATh
TOHMMaHWe TepUOJUYeCKOM 3aBUCUMOCTU CBOMCTB XUMHUECKHUX 3/IEMEHTOB OT MX
nonokeHusi B [lepuofnyeckoil cucTeMe, 3aKOHOB COXpPaHEHHsI MacChl BeIeCTB,



MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO yUeHHsl, 3aKOHa ABOTa/ipo;
OTMCHIBATh M XapaKTepu30BaTh TabmuHyto Gopmy Ileprioguueckoii CUCTeMbI XUMUYeCKUX
3JIEMEHTOB: pa3/idyaTh TIOHATHS «I7laBHas TmoArpymmna (A-rpynma)» U «robouHast
noarpynma (b-rpyrmmna)», Masbie ¥ 6o/bllIKe TIepUo/ibl, COOTHOCUThL 0003HaueHUsl, KOTOpbie
uMmeroTcsi B Tabmuie «[lepuopnueckass cucTeMa XUMHYeCcKHx saemeHtoB [l U.
MeHzieneeBa» C UMC/IOBBIMA XapaKTePUCTUKAMU CTPOEHUsS] aTOMOB XUMMUeCKHUX
3/IeMeHTOB (COCTaB W 3aps[ sifipa, 00Ijee YKMCIO0 /IEKTPOHOB U pacripefie/ieHHe WX I10
3JIEKTPOHHBIM CJIOSIM);
KJacCU(ULMPOBaTh XMMHUYECKHe 3/1eMeHThbl, HeopraHuuecKue BelllecTBa, XUMHUUeCKHe
peakiuu (MO YMCIy U COCTaBy Y4YacTBYHOIIMX B peaklMu BelecTB, [0 TEJIOBOMY
apdekry);
XapaKTepu30BaTh (OMUCHIBaTh) OOIMe XHUMHYECKHEe CBOWMCTBA BEIECTB Pa3/IAYHBIX
K/IacCOB,  TMOATBepXKJasi  OMNKWCAaHWe  IpuMepaMd  MOJIEKY/ISIDHBIX  YpaBHEHWUU
COOTBETCTBYIOLIMX XUMUUECKUX pPeakLui;
MIPOrHO3UPOBAaTh CBOMCTBA BeLeCTB B 3aBUCMMOCTH OT KX KaueCTBEHHOIO COCTaBa,
BO3MOKHOCTHU TMPOTEKaHUsl XUMUUEeCKUX TpeBpallleHni B Pa3/IMUHbIX YCIOBUSX;
BBIUMC/ISITh OTHOCUTE/IbHYIO MOJIEKY/ISIPHYHO Y MOJISIDHYIO MacChl BellleCTB, MaCCOBYIO
JIOJII0 XMMHUYeCKOro 371eMeHTa 1o ¢opmyse COoeJUHEHHs, MacCOBYHO [OMI0 BellleCcTBa B
pacTBope, IPOBOAWTDL PACUYETHI 10 YPaBHEHUIO XUMUUECKOU peakLivy;
NIPUMEHATb OCHOBHbIE OIEepaliiM MbICIUTeNbHOW [eSTeJIbHOCTU — aHa/li3 WU CUHTe3,
cpaBHeHMe, 0000I1IeHre, cHCTeMaTH3al|io, KIacCU(UKAINIO, BbISIBI€HHEe TPUYUHHO--
C/Ie[ICTBEHHbIX CBsi3ell — [/l M3y4eHHsi CBOMCTB BeleCTB W XUMHUECKUX peakLuH,
eCTeCTBeHHO-HayuHble MEeTO/bI TI03HAHUSI — HaO/Io[eHne, W3MepeHre, MOZeTMpOBaHue,
5KCIIePUMEHT (peasibHbIM U MBIC/IEHHBIN);
C/leoBaTh  TMpaBWIaM  T0/Ib30BaHUSI ~ XMMHUECKOM TOCyAOM W 1abopaTOpHBIM
obopyzoBaHHeEM, a Take TpaBWaM oOpalljeHUss C BeleCTBAMU B COOTBETCTBUU C
WHCTPYKLIUSIMU TI0 BBITMOJIHEHUIO 71a00pPaTOPHBIX XUMUYECKUX OTIBITOB T10 TOMYUYeHUI0 U
cobupaHuIo ra3000pa3HbIX BelecTB (BOAOpO/ja ¥ KMC/IOPOAA), PUTOTOBIEHUIO PaCTBOPOB
C ompefile/IEHHOM MaCCOBOM [10/iel PaCTBOPEHHOIO BeIlleCTBa, MJIaHUPOBATh U MIPOBOAUTH
XUMHYECKHe SKCIePUMEeHThl 0 paclo3HaBaHUIO pAacTBOPOB IIle/loYye M KHUCIOT C
TIOMOLL[bIO0 UH/JUKaTOPOB (1akKMyC, heHON(TaNenH, MeTUIOPAHX U JpyTHe).

K koHily oOyueHuss B 9 Kjiacce TipefIMeTHbIe pe3y/bTaThl Ha 0a30BOM YDOBHE [OJDKHBI

OTpakaTb C()OPMUPOBAHHOCTD Y 00YUArOLUXCST YMEHUH:

pacKpbIBaTb CMBIC/I OCHOBHBIX XUMHWUECKUX TOHATUW: XUMHWUECKUM 3/IeMEHT, aToM,
MoJieKy/ia, UOH, KaTUOH, aHUOH, MPOCTOe BeLeCTBO, CJI0XKHOe BelleCTBO, Ba/JleHTHOCTb,
3/IeKTPOOTPHULIATe/IbHOCTh, CTeleHb OKUCIeHUs], XUMUUecKasi peakiysi, XUMUUeCKasl CBSI3b,
TeryioBoM  3(dekT peaknyu, MOSb, MOJSIPHBIA 00BEM, pacTBOp, 3JIEKTPOJIUTHI,
HE3/IeKTPOJIUThI,  3MeKTPOJUTAYECKasi JWCCOLMALIMsl, peakUUuX HMOHHOro oOMeHa,
KaTajau3aTop, XUMUYeckoe paBHOBecwe, oOpaTumble U HeoOpaTHMble —peakivy,
OKMCJIMTeTbHO-BOCCTAHOBUTEIbHbIE PeaKLMH, OKUCIUTE b, BOCCTAHOBUTE/b, OKHC/IEHHE U
BOCCTaHOBJIEHHE, ajl/IOTPOMNHUs, aM(pOTePHOCTb, XUMUYeCKasi CBsA3b (KOBa/leHTHasi, MOHHas,
MeTasyinyeckasi), KpucCTajinyeckasi pelléTka, KOppo3us MeTasjioB, CIlIaBbl, CKOPOCTb
XMMHYeCKOM peaklyy, Tipefie/ibHO Aomnyctumas KoHteHTpauus [1/1K BemecTsa;
W/UTIOCTPUPOBaTh B3aWMOCBSI3b OCHOBHBIX XUMHUUECKUX TOHSTUM U TPUMEHSTh 3TU



TIOHSATUS TIPU OMMCAHKU BeLeCTB U UX MpeBpall{eHUi;

WICTI0/1b30BaTh XMMUUECKYH CHMBOJIMKY [i/Is1 COCTaB/IeHHs1 (POpMy/ BellleCTB U YpaBHEeHHUI
XMMHUYECKUX peakiuy;

OIpefiesIsiTh BaJIeHTHOCTb U CTeleHb OKUC/IeHUsT XMMUYeCKUX 3/IEMEHTOB B COeJJMHEeHHUsIX
pa3/IMYHOro COCTaBa, MPUHA/IE)KHOCTh BeleCTB K OMNpefe/éHHOMY KJIacCy COeQUHeHUM
no d¢opmynaM, BUJ XUMUUECKON CBsi3U (KOBa/JieHTHasi, WOHHas, MeTa/ulnueckas) B
HeopraHUueCKUx COeJUHEHUsIX, 3apsi/, MOHa 10 XUMUUYeCcKol (opMmyrie, XapakTep Cpe/ibl B
BOJHBIX pacTBOpax HEOPraHWYeCKWX COeJAVHEHWH, TWIl KPUCTA/UIMUeCKOW pelléTKH
KOHKDETHOTO BelLl|eCTBa;

packpeiBaTh cMbIca [leprosuyeckoro 3akoHa /[l. V1. MeHgeneeBa 1 IeMOHCTPUPOBaTh €ro
TIOHMMaHHe: OMKCHIBATh M XapaKTepu30BaTh TabmuHyto ¢hopmy [leproanueckoii CUCTEMbI
XUMUYECKUX 37eMEeHTOB: pas3/lInyarh IOHATUS «IVlaBHasg mnoArpymnmna (A-rpymma)» u
«nobouHass mofrpynmna (b-rpymma)», Manble W OosbIiMe TIEPHOAbI, COOTHOCHTB
0003HaueHusi, KOTOpble WMEIOTCS B TepUOAWYecKod Tabmuie, C  YKWCIOBBIMH
XapakTepUCTUKaMU CTPOEeHHs aTOMOB XMMWUECKUX 3/IeMEHTOB (COCTaB M 3apsj s7pa,
o0Illee UMC/IO 7IEKTPOHOB UM pacripefie/ieHHe UX T0 3JIeKTPOHHBIM CJI0siM), OOBSCHSTH
0011j1ie 3aKOHOMEPHOCTH B M3MEHEeHUU CBOMCTB 3/1eMEHTOB U UX COeJUHEHWH B Ipefienax
MaJlbIX [IepUOZI0B U [VIaBHbIX MOATPYNI C YYETOM CTPOEHUsI UX aTOMOB;
K/IaCCU(ULIMPOBaTh XMMUYECKHe 3/1eMeHThbl, HeopraHuueckue BelllecTBa, XUMHUUeCKHe
peakiuu (MO YMCIy U COCTaBy Y4YaCTBYHOIIMX B peakl[Md BellecTB, [0 TEeIOBOMY
3¢ deKTy, 10 U3MEHEeHHIO CTereHel OKUC/IeHUs] XUMUUeCKUX 3/IeMEeHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) 00IMe U crielidryeckre XMMUUeCKre CBOMCTBA MPOCThIX
U CJIOKHBIX BeIlleCTB, MOATBep)K/asl ONvcaHWe INprUMepaMu MOJIEKY/ISPHBIX U MOHHBIX
YPaBHEHHH COOTBETCTBYIOLIUX XUMUYECKUX PeakLni;

COCTaB/ISITh YPABHEHUSI S/€KTPOJUTUYECKON AUCCOLMALIMM KHUCJIOT, LIe/oueld U COmew,
Mo/IHbIe M COKpall|éHHble ypaBHEHUs peakluidi MOHHOrO oOMeHa, ypaBHEeHHUs peakLuH,
MOJTBEPKJAIOIINX CYLeCTBOBAaHWE TeHeTUUYEeCKOM CBSI3U MeX/y BellleCTBaMU pa3/IMUHbIX
K/1aCCOB;

packpblBaTh CYIIHOCTb OKHUC/IMTETbHO-BOCCTAHOBUTE/IbHBIX peakluil I0Cpe/CTBOM
COCTaBJIeHHS 3MIeKTPOHHOTO OasaHca 3TUX peakLii;

MIPOrHO3UPOBAaTh CBOMCTBA BeIleCTB B 3aBUCMMOCTU OT MUX CTPOEHUs, BO3MOXXHOCTH
NIPOTeKaHUs1 XMMHUYeCKUX NpeBpallleHUui B pa3/IMUHbIX yCI0BUSX;

BBIUUCJIATD OTHOCHTE/IBHYIO MOJIEKY/ISIDHYIO M MOJISIPHYIO MacChl BellleCTB, MaCCOBYHO
[OJII0 XMMHUYECKOro 371eMeHTa 1o (opmyse COeJUHEHHs, MacCOBYHO [OMI0 BelljeCcTBa B
pacTBope, IPOBOAWTL PACUYETHI 10 YPaBHEHUIO XUMUUECKOU peakLivy;

cobmofaTh  TpaBWla  TIOb30BAHUSI  XMMHYECKOW TOCYyAOM U 1abopaTopHBIM
obopyroBaHueM, a Takke IpaBWia oOpalljeHus C BellleCTBAMU B COOTBETCTBUH C
VHCTPYKLUSIMU TIO BBITIOJIHEHHIO J1TaDOPATOPHBIX XWMHUECKUX OIbITOB TIO TOIYYEeHUI0 U
cobvpaHuIo ra3o00pa3HbIX BellleCTB (aMMHaKa U YI/IEKUCIIOTO rasa);

TIPOBOJWTL pPeakluy, TOATBep)KJarole KaueCTBeHHBIM COCTaB pas/MYHbIX BeleCTB:
pacro3HaBaTh OMBITHBIM TyTéM XJIOpUA-, Opomua-, woguA-, KapOoHar-, ¢ocdar-,
CWIMKAT-, Cy/lb(ar-, THPOKCHU-UOHBI, KATUOHBI aMMOHHUS M UOHbI U3yUEHHBIX MeTaslIoB,
NIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HeOpPraHMUeCKUX BellleCTB;

IIPUMEHATh OCHOBHble OIepaly MBbIC/IUTE/bHOM [1eITeIbHOCTA — aHa/lu3 M CHHTe3,



CpaBHeHMe, 00001eHre, CUCTEMATU3allMIO, BhISIBIEHHe TIPUUUHHO-C/Ie[CTBEHHBIX CBSI3€H
— [ U3yueHHs CBOMCTB BeLeCTB UM XHWMHUUECKUX peaklUi, eCTeCTBeHHO-HayuHble
METO/IbI TIO3HAHUSI — HaO/Io/IeHre, U3MepeHre, MO/Ie/TMPOBaHKe, SKCTIEPUMEHT (peasibHbIN
Y MBICJIEHHBIN).

TEMATUYECKOE IIVTAHUPOBAHUE

8 KVIACC
KosmmuecTBo yacoB -
No HaumeHoBaHue pa3fe/ioB U 3
KoHTpo/bHBIE IIpakTHUecKkue
n/n TeM MPOorpaMMsbI Bcero 0
padoThI padoThI
Pazpen 1. IlepBoHauanbHbIe XUMHAYECKHE TOHATUS
Xumust — BaykHasi 00/1acTb
eCTeCTBO3HaHUA U E
1.1 N 5 2
MpaKTUUYeCKOM JesiTeIbHOCTU b
yesioBeKa
BeijectBa 1 XxvMHUueckue E
1.2 15 1
peakiuu h
Wroro o pasgeny 20
Paspen 2. BaxHenmmue npeAcTaBUTe/I HEOPraHUYeCKHX BelleCTB
51 Bo3nyx. Kucnopog. Ilonsitue 6 F
' 006 okcugax h
99 Bopopog.IlonsTre o Kuciorax 3 1 E
) U COMSIX h
Bopa. PactBopsl. [ToHsITHE 00 F
2.3 5 1 1
OCHOBAHUSIX h
OcHOBHBIe K/1aCChl F
24 . 11 1 1
HeopraHuvyeCKrUx COeJMHeHU h

Wroro o pasgeny 30

Pazpgen 3. [Tepuoguueckuii 3akoH U [leproguueckasi cucteMa XUMHUYeCKUX dy1eMeHTOB /1. 1. MeHpees
Xumunueckasi cBsizb. OKMC/IUTE/TbHO-BOCCTAaHOBUTE/IbHbIE PeaKI[uU

[Teprogyueckuii 3aKOH U

ITepuogyueckas cucrema E

31 XUMHUeCKUX 37ieMeHToB /1. U. 7 h
MengeneeBa. CTpoeHue aToma
XyMurueckast CBs3b.

3.2 Okuc/IuTeLHO- 8 1 E

BOCCTAHOBUTEJ/IbHbBIE pPEedKLIUH

Wroro no pasgeny 15

PesepBHOe Bpems 3

= =T -



OBIIEE KOJIMYECTBO YACOB I10

68
I[TPOI'PAMME
9 KJ/TACC
HaumeHoBaHMe pa3fie/sioB U TeM
Ne i/m
NporpamMmMsbI
Pa3pen 1. BemecTBo 1 XUuMHUeCKHe peakiu
11 [ToBTOpeHue U yrinybieHue 3HaHUH
’ OCHOBHBIX pa3/iesioB Kypca 8 Knacca
1o OCHOBHBIE 3aKOHOMEPHOCTU XUMHYECKUX
) peakiuit
13 OJIeKTPOIUTHAYECKast TUCCOLIUALIHS.

XuMuryecKue peakliii B pacTBopax

Wroro o pasgeny

Pazpen 2.

2.1

2.2

2.3

2.4

HemeTannnbl 1 ux coeuHEeHUusA

OO0r11ast xapaKTeprCTHKa XUMHUUEeCKUX
aeMeHTOB VIIA-rpynmnel. ["ajioreHs!

OO0r1ast xapaKTeprCTHKa XUMHUEeCKUX
aneMeHTOB VIA-rpynmel. Cepa u eé
CoeJUHeHUs

OO0r11ast xapaKTeprCTHKa XUMHUEeCKUX
371eMeHTOB V A-rpynibl. A30T, pocdop 1 ux
CoeJHeHUs

OO6rm1ast xapaKTepuCTHKa XUMHUEeCKUX
3neMeHTOB [V A-rpymnrel. Yriepog u
KpPeMHUH U UX COe/JHEeHMUs]

Uroro 1o pasgeny

Pazpgen 3.

3.1

3.2

MeTta/ibl X1 UX CoefuHEHUA

OO011e CBOMCTBA METasl/IOB

Baykueiiiie meTanibl U UX coeqTHEeHH s

Nroro o pasgeny

Pazgen 4.

XuMHA U OKpYy)Kawlnas cpeaa

KosmnuecTBO yacoB

Bcero

17

25

16

20

KoHTpo/bHBIE
padoThI

IIpakTHUeckK
e paboThI



4.1 BeljecTBa 41 MaTepuasbl B )KU3HU YeslOBeKa 3

Wtoro no pasgeny 3

PesepBHOe Bpems 3

OBIIEE KO/IMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
IIOYPOUYHOE IVTAHUPOBAHUE

8 KV/IACC

Jlata u3yueHu
Ko/smmuecTBO yacos

Ne Tema ypoka
n/n Bcer KonrtponbHble  IIpakTHyecku
(] paboThI e padoThbI
1 IIpegmet xumuu. Posib xumuu B 1
JKM3HM YejioBeKa. Tesa v BelljecTBa
9 [TonsTue o MeTofax MO3HaHUS B 1
XUMUU
ITpakTrueckasi pabota Ne 1 «ITpaBuia
3 paboThl B 1abopaTopu ¥ MPHUEMBI 1
obpaiijeHusi ¢ 17abopaToOpHbLIM
obopyzmoBaHHEM»
4 YucTeie BemjecTBa U cMecu. CriocoOb1 1

pasfiesieHus cMeceu
[MpakTrueckast pabora Ne 2

5 «Pa3penenne cmeceli (Ha npumepe 1
OYMCTKY ITOBapeHHOU COMN)»

6 ATOMBI U MOJIEKY/IbI 1

XUMHUUeCKHe 3j1eMeHThl. 3HaKU
(CMMBOJIBI) XUMUUECKHX 37IEMEHTOB

8 IIpocTeie U C/IOXKHBIE BelljeCcTBa 1

9 ATOMHO-MOJIEKY/ISIpHOE yueHue 1

3aKOH IMOCTOAHCTBA COCTAaBa Bell|eCTB.

10 Xumuueckasi popmysna. BaneHTHOCTB 1
aTOMOB XUMHUYeCKUX 3JIeMEeHTOB

1 OTHOCHTe/IbHAs aTOMHas Macca. 1
OTHOCHTe/IbHAsE MOJIeKYJIIpHast Macca

12 MaccoBast 10151 XUMHUYeCKOTo 1




13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

3/IeMeHTa B COeIMHEeHNH
KomuecTtBo BeljectBa. Mosb.
MousisipHast Macca

dusnueckre U XUMAYeCcKue siBJIeHMsI.
Xumuueckasi peakLusi

[Tpu3HakKy ¥ yCI0BUS MPOTEKaHKUs
XUMHUYEeCKUX peaKLvi

3aKoH coOXpaHeHUsI MaCChl BeleCTB.
XUumuryeckre ypaBHeHUs
BbrurcieHus KoyimuecTBa, Macchl
BellleCcTBa M0 YPaBHEHUSIM
XUMHUUECKUX peakiuit
Knaccudukaripsi XummuecKux
peakiuii (CoeIMHeHNs1, pa3/ioKeHUs,
3amelrieHusi, oOMeHa)

M. B. J/IoMOHOCOB — YUéHbIM-
SHIMKIoNeAuCT. O0001IeHe 1
crcTeMaTu3alys 3HaHUM
KonTtponbHas pabora Nel 1o Teme
«BerecTBa 1 XumMHUeCcKre peakLun»
Bo3nyx — cmecs rasos. Cocras
Bo37yxa. Kucnoposg — aneMeHT u
nipocToe BeljecTBO. O30H
dusnyeckre U XMMU4eCcKre CBOKMCTBa
KUCI0po/a (peakLMy OKUC/IeHuS,
ropenue). [ToHsiTHe 06 OKCHzaX
CriocoOblI rmostyueHHst KUC/I0pPoia B
nabopaTopuu U TIPOMBIIIIJIEHHOCTH.
[IprmeHeHue Kuciopoja

TernnoBoii 3 peKT XuMUUeCcKoi
peakLyu, MOHsTHE O
TEePMOXUMHUYECKOM ypaBHEHUH, 3K30-
Y SH/IOTEPMUUECKUX peakiusIx
TornmBo (HeTh, yroib U MeTaH).
3arpsi3HeHHe BO3/lyXa, CII0CO0bI ero
rpe/|0TBpallleHus

ITpakTrueckasi pabota Ne 3 110 Teme
«[Tonmyuenre u cobupaHue KMCI0PO/a,
V3y4yeHHe ero CBOWCTB»

Bopgopog — anemeHT u npocroe
BelllecTBO. HaxoxzieHue B pupoge
dusnueckre U XMMHUYeCcKre CBOMCTBa
BoJ0poza. [IpumeHeHue Boopoja




29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45
46

IToHsTHE 0 KMC/IOTaX U COJISIX

Crioco0bbI rosiyueHHst BOJJOPOZA B
naboparopuu

ITpakTrueckasi pabora Ne 4 110 Teme
«[Tonmyuenue u cobupaHue BofOpo/a,
V3yueHre ero CBONCTB»

MoysipHbIii 06BEM ra3oB. 3aKOH
ABorazpo

Bbruncienust 06béMa, KoiiuecTBa
BellleCcTBa rasa 1o ero u3BeCTHOMY
KOJTMUECTBY BeL[eCTBA UK 00bEMY
Bbrurcienusi 065EMOB Ta30B 110
ypaBHEHHUIO Peakluy Ha OCHOBe
3aKOHa 0OBEMHBIX OTHOLLIEHU Ta30B
dusnueckre U XMMHUYeCKre CBOMCTBA
BOJIbI

CocraB ocHoBaHuH. [ToHsiTHE 00
WH/IMKaTopax

Bopa Kak pacTBopuTeb.
HacslijeHHbIe ¥ HeHACHIIIIeHHbIe
pacTBopbl. MaccoBasi f0Jis BellleCTBa B
pacTBope

ITpakTrueckast pabota Ne 5 110 Teme
«ITpuroroBneHre pacTBOPOB C
orpeJenéHHON MacCOBOH Aoei
PacTBOPEHHOTO BellleCTBa»
KonTposbHasi pabota Ne2 1o Teme
«Kucnopog. Bogopon. Boza»
Oxkcuppbl: cocTaB, KaaccubuKaius,
HOMeHK/IaTypa

[MonyyeHre 1 XMMUYeCKHe CBOMCTBa
KHC/IOTHBIX, OCHOBHBIX M aM()OTePHBIX
OKCH/IOB

OcCHOBaHUSI: COCTaB, KacCUpUKaLIS,
HOMEHKJIaTypa

[TonyueHve U XMMUYeCKHe CBOMCTBA
OCHOBAaHUM

Kucsotsl: cocras, Knaccudukarys,
HOMeHK/IaTypa

[MonyyeHre ¥ XMMUYeCKHe CBOMCTBA
KUCTIOT

Conu (cpeaHue): HOMEHK/IATypa,




47

48

49

50

51

52

53

54

55

56

57

58

59

60

61
62

CroCo0BI TIONTYYeHHs, XUMHUEeCKHe
CBOMCTBA

[TpakTrueckast pabora Ne 6. PerieHue
5KCIIePUMEeHTaJ/IbHBIX 3a/iau 110 TeMe
«OCHOBHBI€e K/1aCChl HEOpraHUue CKUX
coeZIMHeHU»

leHeTHueckas CBSI3b MeXAY KIacCaMH
HeopraHuueCcKUX CoeJuHeHU!
O06o0611IeHre ¥ CCTeMaTH3alis
3HaHUU

KonTtponbHast pabora Ne3 1o Teme
"OCHOBHBI€ KJ/IaCChl HEOpraHU4eCKUx
coelMHeHU"

[TepBble MOMBITKYU K/1acCU(pUKaLUU
XUMUYECKUX 371eMeHToB. [ToHsATHE 0
TpyIiNax CXOAHBIX 37IeMEeHTOB
[Teprogrueckuii 3aKOH U
[Tepuopnueckas cucTeMa XUMHUYeCKUX
snemenToB [. 1. MeHienieeBa

[Mepyiopl, TPyMIIbI, TOATPYIITIHI

CrpoeHnne atoMoB. CoCTaB aTOMHBIX
saaep. V30Tonbl

CTpoeHue 3/1eKTPOHHBIX 00010ueK
aToMoB 371eMeHTOB [lepuoguueckoit
cucremsl [. 1. MeHgeneesa
XapakTepucTHKa XMMHAYeCKOTr0o
5JIeMEHTA 10 ero MOJIOKEHUIO B
[Tepuoguueckoir cucreme /1. U.
MenpgeneeBa

3HaueHue [Teproguyeckoro 3akoHa
JJ1S1 pa3BUTHSI HAyKU Y NPakTUKU. 1.
W. MeHeneeB — yuéHbIH, Iefaror U
rpaKJaHuH
O/NeKTPOOTPULIATe/IbHOCTb aTOMOB
XUMHUYECKUX 3JIEMEeHTOB

HMoHHas xuMHueckKasi CBSI3b

KoBasnieHTHas rosnsipHasi XxuMuueckas
CBS3b

KoBaneHnTHas HeronsipHast
XUMUYeCcKas CBSI3b

CrerieHb OKUC/IEHUS




63

64

65

66

67

68

OKHUC/IUTE/TbHO-BOCCTaHOBUTE/TbHBIE
peakIuu

OxucIuTeu U BOCCTaHOBUTE/IU

KonTposnbHasi pabota Ne4 110 Teme
«CTpoeHue aroMa. XvUMUUeCKast
CBA3b»

Pe3epeHbIit ypok. O600IIEHUE U
CUCTeMaTH3al¥ist 3HaHUH
Pe3epBHbIi ypok. O60611IeHME 1
cucTeMarr3alus 3HaHU|
Pe3epeHbiit ypok. O6001I€HNE U
CHUCTeMaTHU3aLMs 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

n/n

9 KJ/TACC

Tema ypoka

[Tepropnueckuii 3aK0H.
[Teproaunueckasi cucTeMa XUMHAYeCKUX
snemeHToB [. 1. MeHiesieeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMMHUUECKUX 3/IeMEHTOB TePBbIX TPEX
NeprozioB

Knaccudukaiysi 1 HOMeHKIaTypa
HeOpraHWuYeCKUX BellecTB

Bupbl XMUUeCKoM CBSI3U U TUIIbI
KPUCTa/VIMYeCKUX PeIIEéTOK
KonTtponbHas pabora Nel 1o Teme
«IToBTOpEHME U yryOIeHUe 3HAHUH
OCHOBHBIX pasfie/ioB Kypca 8 Kiacca»
Knaccudukaiys xuMuueCcKrx peakiivi
TI0 pa3/IMUHbIM [IPU3HAKaM

[ToHsiTHE O CKOPOCTH XUMHYeCKOM
peakiuu. [ToHsITHE O TOMOTeHHbIX U
reTeporeHHbIX peaklUsax

[ToHsITHE O XUMUUECKOM paBHOBECHHU.

68

KosmnuecTBO yacoB

Bcer
0

KonTpo/ibHbIE
paboThI

IIpakTHyecKu
e padoThI

JlaTa u3yueHus




10

11

12

13

14

15

16

17

18

19

20

21

22
23

daKTophI, BAUSIONIME HAa CKOPOCTh
XUMUAYECKOU peakIivy U TI0JI0KeHe
XUMUYECKOTO PABHOBECHS
OKHUC/TUTE/TbHO-BOCCTaHOBUTE/TbHBIE
peakIuu

Teopusi 371eKTPOIUTHYE CKOM
qucconuanuu. CUbHbIe U c1abbie
3JIeKTPOJIATHI

VonHble ypaBHeHUs peakLii

XuMHuecKre CBOMCTBA KUC/IOT U
OCHOBaHUI B CBeTe Ipe/ICTaB/IeHUH 00
3JIEKTPOJIUTHUUECKOMN IUCCOL[HALIN
XvMHUUeCKre CBOMCTBA COJIeH B CBeTe
TIpeZiCTaB/IeHnH 00 3/IeKTPOTUTHYE CKOU
JUCCOLMAL[UU

[TonsiTHe o rugponu3se coseit

O06o006111eHMEe ¥ cUCTeMaTU3aIsl 3HAaHUH

[MTpakTrueckast pabora Ne 1. «PerieHue
3KCIepUMeHTa/bHbIX 3aa4»
KontposbHasi pabora Ne2 1o Teme
«DJIeKTPO/IUTAYeCKasl JUCCOLaLUs.
XuMuyeckKye peakLiui B pacTBOpax»
OO6r11ast XapaKTepyUCTUKa raioreHoB.
XuMuyecKue CBOKCTBa Ha IpuMepe
XJ10pa

Xnoposogopog. CosisiHast KUCI/IOTAa,
XMMHYEeCKUe CBOUCTBA, MOTy4YeHue,
NIpUMeHeHHe

[Tpaktuyeckast pabora Ne 2 1o Teme
«[TonyueHve consiHOW KUC/IOTHI,
v3yuyeHue eé CBOMCTB»

Bbrunciienus o ypaBHeHUSIM
XUMHAYEeCKUX peakLi, eC/Ii OJJUH U3
peareHToB JIaH B U30bITKe

OO61masi xapaKTepUCTHKA 37IeMEHTOB
VIA-rpymnrsl

AnnortporHble MOAWGYKALIMU CepbI.
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Haxox/ieHue cepbl U e€é coeJuHeHNH B
npypoze. X¥uMrU4eckue CBOWCTBa Cepbl
CepoBojiopofi, CTpoeHue, (pusnueckre
Y XMMHUUeCKre CBONCTBA

Oxcuppl cepbl. CepHast KUC/IOTa,
(hu3nyecKre U XMMUUYeCKre CBOMCTBA,
NIpYMeHeHre

XuMHUUeCcKre peakliuy, jeallye B
OCHOBe TPOMBIIIIZIEHHOT0 criocoba
TIO/TyYeHHUs1 CepHOW KUCJIOTHI.
XUmuryeckoe 3arpsisHeHue
OKpY’Katolllel cpe/ibl COeJUHEHUSIMU
cepel

BbIuncsieHre MaccoBoOM Z10MM BbIX0Oza
MPOJyKTa peakLuu

OO6111ast XxapaKTepuCTHKa 3/IeMEeHTOB
VA-rpymrsl. A30T, paclipoCcTpaHeHue B
npypoze, pusnueckre U XMMAYeCcKue
CBOICTBa

Ammuak, ero dhusnyeckue u
XUMUYeCKue CBOMCTBA, Mo/lyueHue U
NpYMeHeHre

[MTpakTrueckas pabora Ne 3 o Teme
«[TonmyuyeHre aMMuaka, U3yueHue ero
CBOMCTB»

A30THas KUC0Ta, eé (pr3nueckue U
XUMUYeCKue CBOMCTBa
Vcnionb30BaHWe HUTPATOB U COJIeN
aMMOHMUS B KaueCTBe MUHePaJIbHbIX
ynobpeHuil. XrMuueckoe 3arpsi3HeHHe
OKpY’KarolLlel cpe/ibl COeJUHEHUSIMU
asora

docdop. Okcug docdopa (V) u
docdopHas kucnora, pusnueckre u
XUMHYEeCKHe CBOUCTBA, MOTyueHre
Vcnonb3oBanue ¢ocdaToB B KauecTBe
MHUHEeDaJIbHBIX YA00peHuH.
3arpsi3HeHWe PUPO/JHOM CpeJbl
dbocdaramu

Yrnepog, pacipocTpaHeHye B [IPUPO/e,
dbu3uyecKre U XMMHUUYeCKre CBOMCTBa
Oxkcufpl yriepoza, ux prsuuyeckue U
XUMHAYeCKue CBOMCTBa. DKO/IOTMYecKue
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npo0/IeMbl, CBSI3aHHBIE C OKCUZIOM
yrnepoga (IV)

YronbHasg KucoTa U eé cou

[TpakTrueckast pabota Ne 4 110 Teme
"[losiyyeHue yrineKucioro rasa.
KauecTBeHHast peakiiysi Ha KapboHar-
VOH"

[TepBOHauaIbHBIE TIOHATHS 00
OpraHMYeCKUX BelljeCTBax Kak 0O

COeZIMHeHUSIX yIiepoja
KpemHuii v ero coeguHeHust

[Mpaktuyeckast pabora Ne 5. PerieHne
9KCIIepPUMEeHTa/IbHBIX 3a/lau 110 TeMe
«BakHel1ie HeMeTasuIbl ¥ UX
COeTUHEeHUs»

KonTtponbHast pabora Ne3 1o Teme
«BakHeliI11ie HeMeTasuTbl ¥ UX
CoeZIMHeHUsI»

OO0r11asi XapaKTePUCTHKA XUMHUECKIX
3/1IeMEHTOB — MeTaJl/IoB.
Meranniueckas cBsi3b U
MeTasIMuecKasi KpUCTaaimyeckast
peiéTka. Pusnyeckre CBOMCTBa
MeTaJslyioB

XWMHYecKrie CBOMCTBA METaJI/IOB.
ONeKTPOXUMHUYECKUM PsAJl HalNlPsSKeHU
MeTaJslyioB

OO6mmue criocoObl OTyueHust
MetasuioB. CriyiaBbl. BeIuucsieHus mo
yPaBHEHUSIM XUMHUECKUX PeaKLyi,
eCJTU OJJH U3 PeareHTOB CO/IePKUT
TIpUMecu

IToHsTue o KOppO31UH METaJ/I/IOB

[lemounble MeTasIbI

OKcuAbl ¥ TUAPOKCUIBI HATPUS U
Kasusi

[lenoyHO3eMeTbHbIE MeTal/Ibl —
KaJbLIMK 1 MarHUH

Baxxneliive coeHeHUs KaIbLUs
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O0o00611eHre ¥ cUCTeMaTU3arsl 3HAHUH
JKécTkoCTb BOZIbI M CITOCOORI eé
yCTpaHeHust

[MTpakTrueckast pabota Ne 6 o Teme
"JKECTKOCTb BOABI U METO/bI eé
ycTpaHeHus"

ATIOMUHUN

AmMoTepHbIe CBOMCTBa OKCUA U
TUAPOKCH/A

Keneso

OKcuzbl, TUAPOKCUIBI U COJH JKeJle3a
(IT) u »xene3a (III)

O06o0011eHre ¥ cUCTeMaTU3arysl 3HAaHUH
[TpakTrueckast pabota Ne 7. PerieHue
9KCIepUMeHTabHbIX 3a/1au 10 TeMe
«Baknei1me MeTanibl U UX
COeJUHEeHUsI»

Bbiuncnienusi mo ypaBHeHUIM
XMMHUUYECKUX peakLuk, eC/ii OAUH 13
peareHTOB JJaH B U30bITKe WIH
COAep>XXUT NpuMecH. Breruncienus
MacCOBOM JI0/TA BbIX0Ja MPOJYKTa
peakLuu

O6o011ieHre ¥ CUCTeMaTH3aLysl 3HaHUH
KonTposibHasi pabota Ne4 1o Teme
«BaxHeii1e MeTaIbl U UX
COeJUHEeHUSI»

BeriectBa 1 Marepuassl B
TIOBCE/IHEeBHOM »KM3HU YesioBeKa
XUmuryeckoe 3arpsisHeHue
OKpYy>KaroLLel cpeibl

Posb XviMuu B pellieHuu
9KOJIOTMYeCKUX MpobiemM

Pe3epBHbIil ypok. O6061IeHNE U
CcUCTeMaTHu3aLus 3HaHUM

Pe3epBHbiii ypok. O6001IeHNEe U
CHCTeMaTHh3alLys 3HaHUH

PesepBHbIii ypok. Obo061eHve u
CHCTeMaTU3alus 3HaHUH




OBLIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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