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IIOACHUTEJ/IbHASA 3AIIMCKA

Pabouast mporpaMma 1o XUMHHU /151 00yUarouXcst € 3a/]eP/KKOU MCUXUUeCKOro pa3BUTHS
(manee — 3TIP) Ha ypoBHe OCHOBHOTO 00Iero obpa3oBaHHSI COCTaB/ieHA B COOTBETCTBUU C
denepanbHBIM  TOCYZAPCTBEHHBIM — 00pa3oBaTe/IbHBIM ~ CTaHAAPTOM ~ OCHOBHOTO  OOI[ero
obpa3zoBanus (I[Ipuka3 Munnpoceiienuss Poccuu ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunucrepctBom roctuuu Poccuiickon @epeparuu 05.07.2021 r., per. Homep 64101) (ganee —
@®I'OoC 000), denepanbHON afaNTUPOBAaHHON OCHOBHOW 00pa3oBaTe/IbHON TPOrpaMMOM
OCHOBHOTO0 00111ero 06pa3oBaHHs 00yUarOIIUXCS C 3a[eP/KKOM TICUXUUECKOTO Pa3BUTHS (Janee —
AOOIT 00O 3I1P), paboueii mporpaMmbl yueOHOTO TipeaiMera «XuMusi» (06a30BbId YPOBEHB),
denepanbHO paboueil mporpaMMoil BOCTIMTaHUsI 00y4arolUXCsl MPH TIOJYyUeHUH OCHOBHOTO
obmero obpa3oBanusi, KoHLUenmu TiperofiaBaHusi ydeOHOro rmpeaMera «XUMHS», B
oOpa3oBare/nbHBIX OpraHu3alusax Pd, peanu3ylOIuX OCHOBHBIe 001je00pa3oBaTe/bHbIE
MpOrpaMMbl.

[lporpaMMa TO XWMUM [aéT TIpeACTaBleHWe O TIiesiX, o0Imiel crpareruyd oOydeHUs,
BOCITUTaHUs U pa3BUTHs obOyyvatoiruxcs ¢ 3[IP cpegcTBamu yueOHOTO ripejmMeTa, yCTaHAB/IMBAET
o0si3aTesibHOe TIpeIMETHOe Cojiep)KaHue, TpeJyCcMaTpUBaeT pacripe/ie/ieHHe ero To Kjaccam u
CTPYKTYpHPOBaHHe T0 pa3zesiaM U TeMaM MPOorpaMMbl 10 XUMHWH, OTpeJiefisieT KOJIMYeCTBeHHbIe
Y KaueCTBeHHble XapaKTePUCTUKU COJlep)KaHWsl, pEeKOMEeHAyeMyl I0C/e/l0BaTebHOCTb
H3yueHUs] XUMHUU C YUETOM MeXKIpeJMeTHbIX U BHYTPUIPEJAMETHBIX CBSI3€H, JIOTUKU yueOHOTo
MpoIiecca, BO3PACTHBIX 0coOeHHOCTeW oOyuaromuxcss ¢ 3IIP, ompezensieT BO3MOXHOCTH
rpegMeTa [/ peanu3aluu TpeboBaHUM K pe3ysabTaTaM OCBOEHHs] OCHOBHOM 00Opa3oBaTesbHOM
MpOrpamMMbl Ha YPOBHe OCHOBHOT'O 001[ero oOpa3oBaHMs, a TakKe TPeOOBaHUM K pe3ysabTaTaM
o0yJyeHUss] XMMWUM Ha YpPOBHe Iiesiell W3yueHWs TipeJMeTa M OCHOBHBIX BH/IOB Yy4eOHO-
M03HaBaTeIbHOM JiesiTe/TbHOCTU 00yuaroIlierocsi o 0CBOEHUI0 yuebHOT0 Co/lepyKaHUs.

3HaHWe XUMUU CTY>KAT OCHOBOU /17151 (hOPMHUPOBAHUS MUPOBO33PeHMsI 00yUaroIierocs, ero
rpeJiCTaB/IeHUI O MaTepralbHOM e[JMHCTBE MUPa, BaXKHYIO POJib UTPatoT (hopMUpyeMble XUMUel
TrpeJiCTaB/IeHNsi O B3aUMOIPeBPallleHUsIX SHePTruy U 00 3BOJIIOLIMH BellleCTB B MPHUPO/iEe, O MYTAX
pellieHWst T/7100a/BHBIX TMPO0OJIEM yCTOMUMBOTO PAa3BUTHS UeOBeUYeCTBA — ChIPbEBOM,
JHepreTUUeCKOM, MUILeBOM 1 9KOJIOrMYecKoii 6e30macHOCTH, 1pobsieM 37paBoOXpaHeHusl.

N3yueHne Xumuu:

CTIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEM /il caMopa3BUTHSL W (hopMHUpOBaHUS
KY/IbTYPbl JIMYHOCTH, eé 00111eil U pyHKI[MOHATbHOM IPaMOTHOCTH;

BHOCHUT BKJ/1a/ B (hOPMHUPOBaHKE MBIIIIEHHUSI U TBOPUECKUX CITOCOOHOCTelH 00yJaromuxcs ¢
3[1P, HaBBIKOB WX CAMOCTOSITEJIbHOM YyueOHOW [JesTelbHOCTH, 3KCIIepUMEeHTalbHbIX U
WCC/IeloBaTe/IbCKUX  YMeHUM, HeoOXOAWMBIX KaK B TIOBCeJHEBHOW JKM3HM, TaK U B
ripoecCcroHaNbHOM /lesTeTbHOCTH;

3HAaKOMHUT CO CIeLU(pUKONM HAyYHOTO MBbIIJIEHNs], 3aK/la/blBaeT OCHOBBI L{€JIOCTHOTO
B3IJIsi/]a HA €JUHCTBO MPUPO/AbI U YesloBeKa, sIB/SIeTCS] OTBeTCTBEHHBIM 3TarioM B JOPMUPOBaHUU
€CTeCTBEHHO--HayYHOUM rpaMOTHOCTH oOyuarormuxcs ¢ 311P;

criocoOCTByeT (OPMHUPOBaHUIO LIEHHOCTHOTO OTHOILEHUSI K eCTeCTBeHHO--HayYHbIM
3HaHWSM, K TIpUpoJie, K UYe/iOBeKYy, BHOCUT CBOW BKJIaJi B 3KOJIoTHYecKoe obOpa3oBaHue
obyuaromuxcs ¢ 3I1P.

[aHHble HaripaBjieHUss B 00ydyeHHH XUMUK 00ecrieurBaroTCsl Crield(UKON Ccofep)KaHust
yueOHOTO TIpeZiMeTa, KOTODBIA SIBJISIETCS TIeJJarOTMYeCKd aJanTHPOBAaHHBIM OTPa’KeHUeM
0a30BOM HayKH XMMHH Ha OTIpPe/[e/IEHHOM JTarie eé pa3BUTHSI.



Kypc xumum Ha ypoBHe OCHOBHOTO 00Ijero oOpa3oBaHMsI OpPHEHTHPOBAaH Ha OCBOEHHE
00y4JaroIMMHICS CUCTeMbI NepBOHAYA/IbHBIX TOHSATUNA XUMUM, OCHOB HEOPTaHWYeCKOW XUMUHN U
HEKOTOPBIX OTZe/IbHbIX 3HAUMMbIX MMOHATHM OPraHUUeCKON XUMUU.

CTpyKTypa copep»kaHusi MpOrpaMmbl MO0 XUMHUU C(HOPMUpPOBaHa Ha OCHOBE CHUCTEMHOIO
nojxoza K eé msyuenuto. CozepkaHWe CK/IaJiblBaeTCs U3 CUCTeMbl MOHATUNA O XUMHUYECKOM
j/ieMeHTe U BellleCTBe U CUCTeMbI TOHATHN O XUMHYecKod peakuuu. OO6e 3TH CHUCTeMbI
CTPYKTYPHO OpraHW30BaHbI IO TPUHLUITY T0C/Ie[0BaTe/IbHOTO pa3BUTHs 3HAHWM Ha OCHOBE
TeopeTUYeCKUX Mpe/iCTaBlIeHNI pa3HOT0 YPOBHS:

— aTOMHO--MOJIEKY/ISIPHOTO YYeHUsI KaK OCHOBBI BCET'0 eCTeCTBO3HaHUS;

— Ilepuoguueckoro 3akoHa /I. 1. MeHjeneeBa Kak OCHOBHOI'O 3aKOHa XUMUH;

— YUeHUsi 0 CTDOEHUH aTOMa U XUMUUeCKOU CBsI3U;

— Mpe/iCTaB/IeHHH 00 IeKTPO/IMTUYECKOM JUCCOLMALIMY BEIL|eCTB B PACTBOPax.

TeopeTvyeckye 3HaHWS pacCMaTpUBAIOTCS Ha OCHOBE SMITMPUUYECKH TIOIYYeHHBIX U
OCMBIC/IEHHBIX (DaKTOB, pa3BUBAIOTCS I10C/Ie[0BATeIbHO OT OJHOTO YPOBHSI K [Jpyromy,
BBIMO/HSASA (DYHKLIMK OOBSICHEHUSI M TIPOTHO3UPOBAHUSI CBOWCTB, CTPOEHHS] U BO3MOXXKHOCTEU
MPaKTUYeCKOro NMPUMeHeHHs1 U M0J/TyYeHUsl H3yuaeMbliX BellleCTB.

OcBoeHue TIpOrpaMMbI T0 XUMHH CIOCOOCTBYeT (DOpPMUDOBaHUIO TIpe/CTaB/IeHUs O
XUMHYECKOM COCTaBJISIIOLIEe HAyYHOW KapTUHbI MUpa B JIOTMKe €8 CHUCTeMHOW MpUPOJbI,
L[eHHOCTHOT'O OTHOLIIeHUsI K HAyYHOMY 3HaHUIO U MeTOo/jaM T03HaHUs B Hayke. V3yueHne xumMuu
MPOMCXOJUT C TIpUBJIeYEeHWEeM 3HaHWM W3 paHee U3y4YeHHBbIX YueOHbIX TIpeMEeTOB:
«Oxpyxarowmui mup», «bronorus. 5-7 knaccel» U «Pu3MKa. 7 Kaace».

[py M3yyeHUM XUMHUM MPOUCXOAUT (hOPMUPOBaHME 3HAHUI OCHOB XMMHUECKON HayKH Kak
00/1acTH COBPEMEHHOTO eCTeCTBO3HAHUS, TIPAKTUUECKOM JiesiTe/IbHOCTH Ye/ioBeKa U KakK OZIHOTO
13 KOMIIOHEHTOB MUPOBOM KY/IbTYpPHL 3aZiaua yueOHOro mpefMeTa COCTOUT B (POPMHUPOBAHUU
CUCTeMbl XUMMUECKUX 3HaHUW — BaKHeWIMX (haKTOB, MOHSATHM, 3aKOHOB M TeOpeTUYEeCKUX
TOJIO)KeHUH, JIOCTYMHbIX 0000IeHnii MUPOBO33DEHUECKOr0 XapaKTepa, s3blka HayKd, B
MpUOOITIIeHNH K HayYHBIM METO/]aM TTO3HaHHS TTPU U3YUYE€HUH BeI[eCTB U XUMUUEeCKHUX Peaklvi, B
(¢bopMHpOBaHMKM W pa3BUTUM T[I03HABaTeNbHBIX YMEHMH U WX TIpUMeHeHWH B ydeOHO-
M03HABATe/IbHOM W yueOHO-UCC/Ie[0BaTeIbCKOM /leATeTbHOCTH, OCBOEHHH TIpaBU/I 0€301acHOro
oOpalieHus ¢ BellleCTBaMU B ITIOBCEHEBHOM >KU3HM.

[lpy M3yuyeHWM XMMHUM Ha ypOBHE OCHOBHOTO 001ero oOpa3oBaHUs BaKHOe 3HaueHHe
nproOpeny Takve Le/u, Kak:

— (opMUpOBaHMe WHTE//IEKTYallbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa30BaHMUIO,
COTPY/IHUYECTBY, CAMOCTOSITE/JIbHOMY TIDUHSATHIO peIllleHrHd, CrocOOHOM afanThpoBaThCsl K
OBICTPO MEHSIFOLIMCS YCJIOBUSIM JKU3HU;

— HaripaB/IeHHOCTh 0OyueHHsI Ha cucTeMaThueckoe TipuobirieHre obyvaromuxcs ¢ 3P k
CaMOCTOSITE/IbHOM ~ TO3HaBaTe/bHOW  [leATeNIbHOCTH, HayyHbIM  MeTOZaM  [103HaHus,
(hOpPMHUPYIOLM MOTHBALIMIO ¥ Pa3BUTHE CTIOCOOHOCTEH K XUMUM;

— obecrieueHre YCIOBUM, CIIOCOOCTBYIOU[UX TPHUOOpPETEeHHI0 O0OYUYarol[AMHCS OITbITa
pa3Ho0Opa3Hol [esTe/TbHOCTH, TO3HAaHUS W CaMOIIO3HAHMS, K/TFOUEBBIX HABBIKOB (K/THOUEBBIX
KOMIIeTeHL1i), UMeIOIIUX YHUBepcalbHOe 3HaueHue /1JIs1 pa3/IMuHbIX BUZIOB JlesITe/IbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHATEHOW U eCTeCTBeHHO-HayUHOW TPAMOTHOCTH, B TOM
yucie yMeHUH OOBSCHSTH W OLeHWBATh SIBJIEHWS OKPY)KAIOIero MHpa, WCIMOJb3ysl 3HAHUS U
OTBbIT, TIOJIyUeHHbIe TIPM U3yUeHWM XUMUH, TPUMEHSITh WX TpPU pellleHuu npobjseM B
MOBCEeHEBHOM >KU3HU U TPYA0BOM /1eATeTbHOCTH;



— (dopmupoBanue y obyuaroufuxcsi ¢ 3[1P rymMaHUCTUYECKHX OTHOIIEHUH, TTOHUMaHMUS
L[eHHOCTH XUMHWYeCKUX 3HAHUH [71s1 BEIpPaOOTKM KOJIOTMUECKH 1ieecoo0pa3Horo moBefieHus: B
ObITY U TPYJOBOM [eATeNbHOCTH B LieJsiX COXpaHeHWs CBOero 3/0pOBbs W OKpY)Karolei
TIPUPO/THOM Cpe/ibl;

— pa3BUTHE MOTHBAIUU K 00YUeHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJTIO ¥ CAMOBOCTIMTAHHUIO
Ha OCHOBe YCBOeHHUsl 00lljeyesioBeUeCKUX L[€HHOCTel, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodusIs U HarlpaB/IeHHOCTH Ja/ibHeHIero 00 yueHus.

st ipeofjosieHus] TPYAHOCTeH B M3yueHUH yueOHOrO rpeamera «XuMus» HeoOXoauma
azaritaiiisi oObemMa M xapakTepa y4yeOHOro MaTepwasa K TI103HaBaTelbHBIM BO3MOKHOCTSIM
JIAHHOW KaTeropuM OOydaroluxcsi, y4deT WX OCOOEHHOCTeW pa3BUTHS: WCIIO/Ib30BaHHUe
aZrOpUTMOB, BHYTPUIIDEJMETHBIX W MeXIPeAMETHbIX CBs3€H, IOCTEIeHHOe YC/I0KHEHHe
M3y4yaeMOro MaTepuarsa.

[Ipy M3yyeHMM XUMUK HEOOXOAMMO OCYILECTBJISTh B3aMMO/EMCTBHE Ha TIOMCEeHCOPHOM
ocHOoBe. TeopeTnueckuii MaTepuas peKOMeHJyeTCs W3y4yaTb B IIpoLiecce IpaKTHUeCKOu
JlessTeTbHOCTU. BO3MOXXHO Bbifle/ieHHe OT/ie/IbHbIX YDPOKOB Ha pellleHHWe 3a7iau B CBSI3U CO
CJIOKHOCTBIO aHa/in3a TeKcTa obyuatonmmucs ¢ 3T1TP. OpraHuueckoe eIMHCTBO MTPAKTUYECKON U
MBIC/TUTETbHOU ZlesiTe/TbHOCTA O0YyYarol[UXCsl Ha YpOKaX XHWMHUHM CIOCOOCTBYeT TPOUHOMY U
0CO3HAHHOMY YCBOEHHIO 0a3UCHBIX XUMUUeCKUX 3HAHWUN W YMEHUM.

Ocoboe BHMUMaHUE TPU U3YUEHUH XUMHUH YAEISeTCS U3YUeHHI0 «CKBO3HBIX» TOHSTHUN U
(opMHpOBaHMIO HaBblKa CTPYKTYpHMDOBaHWsI MaTepuana. TeopeTHUeCcKWid  MaTepuasn
peKOMeH/lyeTCsl H3y4yaTb B IIpoOLlecCe IPAaKTUUeCKOW JedaTe/lbHOCTH. B03MOXXHO BbljeneHue
OT/IeJIbHBIX YPOKOB Ha pellieHHe 3a/jau B CBSI3U CO CJIOKHOCTBIO aHa/ii3a TeKCcTa 00yuaroyuMucst
¢ 3I1P. Opranuyeckoe eMHCTBO MPAKTUUYECKOW U MBICJUTETHLHOM AesiTe/TbHOCTH 00ydJaromnxcst
Ha YpOKax XWMHUH CIIOCOOCTBYET MPOYHOMY M OCO3HAaHHOMY YCBOEHMIO 0a3MCHBIX XHMHUECKHX
3HaHWM 1 yMeHui. Ocoboe BHUMaHHe TIPU U3yUeHUH XUMHH Y/Ie/ISIeTCS U3YUeHUI0 «CKBO3HBIX»
MOHATUM U (HOPMHPOBAHUIO HaBbIKAa CTPYKTYPHMPOBAHUS MaTepuarna.

OOyuenue yueOHOMY TipeaMeTy «XWMHsI» HEOOXOJUMO CTPOUTh Ha CO3/IaHUU
OTITUMAJIbHBIX yCJOBUM [/l YCBOEHHs TporpaMMHOro marepuana oOydarouumucs c 3I1P.
Bosbiioe BHUMaHUe IO/DKHO OBIThH yzeneHO oTOOpy yueOHOro marepuana B COOTBETCTBUU C
TIPUHLIATIOM /IOCTYITHOCTH TIpU COXpaHeHWH oOiiero 0a3oBoro ypoBHS. OH [JO/DKEH 10
CoJiep)KaHuI0 U 00beMy OBITh aflaNTUPOBAaHHBIM /1Jisi 00yuaromuxcst ¢ 3[IP B COOTBETCTBUM C UX
0co0bpIME 00pa3oBaTebHBIMH MTOTPeOHOCTSMH.

Cnenyer obserudTh OB/ajieHHMe MarepuanoMm obyuvaroiumucs c 3I1P mocpeicTBoM ero
JleTa/IbHOTO OOBSICHEHHSI C CHUCTeMaTHUeCKUM TIOBTOPDOM, MHOTOKDaTHOM TpPEeHUPOBKOW B
NpUMeHeHWH 3HaHUM C HCII0/Ib30BaHHWEM IIPUEeMOB aarOpUTMHM3allid W BU3YasbHBIX OIIOP,
o0yueHHUsl CTPYKTYPUPOBaHUIO MaTepuara.

ComeprkaHue BUZIOB fiesiTeTbHOCTU 00yuarormuxcst ¢ 3[1P Ha ypokax XMMWH OTIpe/ieNsieTCst
uX 0co0bIMM 00pa3oBaTe/JIbLHBIMA TIOTPEOHOCTSIMU:  YCHJIEHHe TIpeIMeTHO-TIPaKTHUeCcKOn
JlesiTeIbHOCTU C aKTHMBU3allell CeHCOPHBIX CHUCTeM; YepeloBaHHWe BUZOB [esTeJIbHOCTH,
3a/1eHCTBYIOLLMX pa3/inyHble CEHCOPHbIe CUCTEMbI; OCBOEHHEe MaTeprasia C OMIOPOi Ha aJrOpUTM;
«TIOLLIAarOBOCThb» B U3yUeHUM MaTepuasa; UCMO/b30BaHUe [JOMOJTHUTE/bHOW BU3yaJlbHOU OIMOPHI
(r1afHbI, 06pasiibl, CXeMbl, 11abJIOHBI, OTIOpHBIe TabauLbl). st pa3BuTHs y o0ydaromuxcs ¢ 3[1P
yMeHHUsI [le/laTh BBIBO/bI, ()OPMHUPOBAHMSI I'PaMOTHOTO PEYeBOr0 BHICKAa3bIBaHUS HEOOXOJMMO
HCTIO/Ib30BaTh OTIOPHBIE C/IOBA U KJ/IMIIIe, alTOPUTMBbI paboThI C Orpe/iesieHreM, OTIOPHbIe CXeMbI
JI/1s1 aKTyau3aliui TepMUHOJIOTHH.



OO011iee uMCIO YacoB, OTBEAEHHBIX /IS M3yueHWs] XMMUHM Ha YPOBHE OCHOBHOTO OOIIero
obpa3oBanus, coctaBaseT 136 uacoB: B 8 kiacce — 68 yacoB (2 uaca B Hezien0), B 9 Kinacce — 68
yacoB (2 yaca B HeieJto).

COJEPXAHUE OBYYEHUSA

8 KIIACC

IIepBoHaua/IbHbIE XUMHUYECKHE TOHATHA

IIpeamer xumun. Posib XMMUM B KW3HU 4YesloBeKa. XWMHUS B CUCTeEMe HayK. Tema u
BelllecTBa. Pu3nuecKre CBOMCTBA BeLeCTB. ArperatHoe COCTOsIHMe BelecTB. [loHsTue o
MeTo/laX M03HaHus B XUMUU. UncThle BelllecTBa U cMecH. CriocoObl pasziesieHust CMecei.

ATOMBI ¥ MOJIeKy/bl. XUMHYecKue 371eMeHTbl. CHUMBOJIbI XHMHUYECKUX 3JIEMEHTOB.
ITpocTsle u C/10)KHBIe BelllecTBa. ATOMHO-MOJIEKY/IIPHOE yUeHUe.

Xumunyeckasi Qopmyna. BaneHTHOCTP aTOMOB XMMHYECKHMX 3JIeMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BelllecTB. OTHOCUTe/IbHAsA aToMHasi Macca. OTHOCUTe TbHasi MOJIeKY/isipHast
Macca. MaccoBasi 10151 XMMUYeCKOro 371eMeHTa B COe/JMHEHUH.

KomnuectBo BewjectBa. Monb. MosisipHass mMacca. B3anMoOCBs3b KO/MYeCTBa, MaccChl U
yKC/ia CTPYKTYPHBIX e/IMHUL] BellecTBa. PacuéTel 1o opmynam XUMUUYeCKUX COeIMHeHUH.

®dusnueckue U XMMUUECKHe SIBJIeHUsl. XuMUYecKas peakiusi U e€ Mpu3HaKh. 3aKOH
COXpaHeHUsI MacChl BelllecTB. XUMHUUeckKue ypaBHeHus. Kiaccudukaiys XMMUUeCKUX peakivi
(coeuHeHMsI, Pa3/IOXKEHUs, 3aMelleHus], 00MeHa).

Xumuueckuii 53KcnepumeHm:

3HAKOMCTBO C XMMWYeCKOW MOCyZoH, MpaBuWiaMu paboThl B /1abOpPaTOpUU U TIpUEMaMH
obparrieHust ¢ jabopaTOpHBIM 000pyJOBaHMEM, H3yueHHe W OMUcaHue (PU3NUECKUX CBOWCTB
00pa3LioB HeopraHUYeCcKux BellecTB, Hab/moeHre ¢pusnuecKrx (TyiaB/eHre BOCKa, TasiHUe JTb/1a,
pacThpaHue caxapa B CTyMKe, KUTIeHHMe U KOHJ|eHCal[usi BO/Ibl) U XUMUUeCKUX (TOpeHue CBeYH,
TIPOKa/IMBaHKe Me/IHOW TIPOBOJIOKH, B3aUMOZENCTBIe Mejla C KUC/IOTOW) sIBJIeHuH, HaOumoaeHe
¥ ONMCaHWe TIPU3HAKOB TMPOTEKaHWs XMMHUYECKHMX peaklud (pasno)keHWe caxapa,
B3aMMO/IeHiCTBHEe C€PHOM KUC/IOTBI C XJIOpUZOM Oapwisi, pa3/iokeHue rugpokcuzaa meau (II) mpu
HarpeBaHWHW, B3auMoJeiicTBUe »Kesesa C pactBopoM coau megu (II), m3yueHue croco6oB
pasfiesieHds CMeceil: C TIOMOLIbI0 MarHuTa, (UIbTPOBaHWE, BbIMapUBaHUe, [JUCTUILISALUS,
xpoMatorpadusi, TpOBeJeHWe OUMCTKA TIOBApEHHOW COMM, HaO/ofleHHe W OIMCAHUe
pe3y/IbTaTOB TPOBEJEHUs] OIbITa, WIIIOCTPHPYIOLETO 3aKOH COXpPaHEHWs] MacChl, CO3/laHue
Mo/iesiell MoJieKyJI (1L1apOCTep>KHEBBIX).

Ba)xHeliue npe/CTaBUTe/ I HeOPraHMYeCKHX BeliecTB

Bo3gyx — cmech rasoB. CoctaB Bo3ayxa. Kuciopog — sneMeHT M MPOCTOe BeILeCTBO.
HaxoxxeHue Kuciopoza B pupojie, pusnyeckue U XUMAYeCKre CBOWCTBA (peakLy rOpeHus).
Okcugpl. [lpumenenue kucnopoga. CrocoObl TOMyueHHs KHCIOpoja B Jiabopatopuut |
MpoMbIlLIeHHOCTH. KpyroBopoT kucioposa B mpupoge. O30H — anioTpornHas MoAuduKalus
KUCJIOpO/ia.

TersioBoi 3(PdeKT XUMHUUeCKOW peakLuM, TepMOXWMHWUeCKue ypaBHeHMs, 35K30- U
3H/I0TEPMUYECKHe peakLMu. TOIMaMBO: yrosb W MeTaH. 3arpsi3HeHHe BO3/yXa, YCUJIeHHe
MapHUKOBOTO 3¢ deKTa, pa3pylieHre 030HOBOT'O CJIOS.

Bozmopog — »snemeHT M mipocToe BelecTBO. HaxoxkaeHue Bojopozja B TpUPOJE,
(bu3nyecKre U XUMHUECKHe CBOMCTBA, MPUMeHeHue, CrIoco0bI roryueHust. KUC/IOThHI U COMH.

MonsipHbIii 00bEM Ta30B. PaCUéThI M0 XUMHUUECKUM YPaBHEHUSIM.



®dusnueckue CBOWCTBa BoOJAbl. Boza Kak pacTtBopuTenb. PacTtBopbl. HacklilleHHble U
HeHaCbIll|eHHble pacTBOPbI. PacTBOPUMOCTH BellleCTB B Boze. MaccoBasg [0/ BelljeCTBa B
pacTBope. XUMHYeCKHe CBOWCTBa BOAbl. OCHOBaHUs. Pojb pacTBOpOB B MPUPOJE U B JKU3HHU
yesioBeKa. Kpyrosopor Bozbl B mpupofe. 3arps3HeHue MPUPOAHBIX BOL. OxpaHa U OUYMCTKA
TIPUPOJHBIX BOJ.

Knaccudukanyss HeopraHmueckux coefvHeHuid. Oxkcuapl. Knaccudukaiys OKCHIOB:
coneobpasytoiire (OCHOBHBIE, KUC/IOTHBIE, aM(OoTepHBIe) U Hecoeobpa3ytomie. HoMeHKaTypa
OKCHzl0B. PU3nuecKre U XMMUUeCKHe CBOMCTBa OKCHUZO0B. [loyueHre OKCHOB.

OcHoBanus. Knaccudukaiysi OCHOBaHWM: IIEIOYM W HepacTBOPHMMBbIE OCHOBAHMUS.
HomeHnknatypa ocHOBaHuM. ®Pu3nMuyeckue M XUMHYeCKHe CBOMCTBAa OCHOBaHMU. IlonmyueHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucior. HomeHknatypa KucioT. @usnueckie U XUMUUYECKHe
CBOMCTBa KUCOT. Psif aktBHOCTH MeTa/uioB H. H. bekeToBa. [lonyueHre Kucior.

Comu. HomeHknatypa coseii. du3nueckve U XMMHUYeCcKue CBoOWCTBa coJjieil. [lonyueHue
COJIEN.

I'eHeTHyeckas CBSI3b MeX/y KacCaMy HeOpraHMUeCKUx coeJMHeHUN.

Xumuueckuii 5KcnepumeHm:

KaueCTBEHHOE OTpejie/ieHre COZIep>KaHusl KMC/IOpo/ia B BO3/yXe, TIoJydeHre, coOupaHue,
pacrio3HaBaHWe W W3yueHHWe CBOWCTB KUCIOpPOJa, Hab/ro/eHre B3auMO/IeHCTBUSI BELECTB C
KHUCJIOPOZIOM U YCJIOBHSI BO3HMKHOBEHMSI Y MpeKpallleHus TopeHus (1oxkapa), 03HaKOMJIeHue C
oOpasljaMM OKCHZIOB M OIHMCAHWEe WX CBOWCTB, TOJy4YeHHe, cOOMpaHWe, pacro3HaBaHUEe WU
M3yyeHHe CBOWMCTB BOZopoja (ropeHuve), B3auMOZelcTBUe Bogopoga € okcugom Mmegu (II)
(BO3MOXKHO KCITI0/Tb30BaHME BHZieOMaTepHasioB), HabrogeHHe 00pasi[oB BeleCTB KOJTMUeCTBOM
1 mosb, uccefoBaHue 0COOEHHOCTEH pPACTBOPEHHS BELeCTB C PA3/MUHON pacTBOPUMOCTHIO,
MIPUTrOTOB/IEHWE PAaCcTBOPOB C OMNpeJe/éHHOM MacCOBOM /[l0/leil pacTBOPEHHOTO BelllecTBa,
B3aUMO/IeliCTBMEe BOZbl C MeTa/jlaMu (HaTpveM W KasblyeM) (BO3MOYKHO HCII0/Ib30BaHKe
BH/IEOMaTepHasoB), UCCIefloBaHie 00pa3ljoB HeOpPraHWYeCKHWX BeIeCTB Pa3/MUHbIX KJIaCCOB,
HabJ/fo/leHe M3MeHeHUs] OKpacKy WHAMKATOPOB B pacTBOpAaxX KUC/IOT U Ilesioded, u3yueHUe
B3aumo/ielictBusi okcyga menud (II) ¢ pacTBOpoM cCepHOU KHMC/IOTBI, KUCJIOT C MeTalJlaMu,
peakluii HeWTpa/iv3alyy, I[I0JyueHWe HepacTBOPMMbIX OCHOBAHWM, BBbITECHEHHE OHOI0
MeTasljia PYTUM U3 PacTBOpA COJIH, pellieHre SKCIeprMeHTalbHbIX 33/lau 1o TeMe «BaxHel1e
KJIaCChl HEOPraHUUeCKUX COeZJUHeHU».

Ilepuopnueckuii 3akoH U Ilepuoguueckass cucreMa XMMHUYecKHXx 3jieMeHToB [JI. U.
MenpeneeBa. CTpoenre aToMoB. XMMHUYecKas CBA3b. OKHUC/IMTE/IbHO-BOCCTAaHOBUTE/IbHbIE
peakuuu

[lepBble TOMBITKM KAaCCU(pUKALMM XUMUUECKUX 3jieMeHTOB. [loHAThe o0 rpynmnax
CXOJJHbIX 3/IeMEHTOB (ILleJIOUHbIe Y 111eJI0YHO3eMe/IbHble MeTasl/ibl, FajloreHbl, UHePTHbIe ras3bl).
OneMeHTBbI, KOTOpbIe 00pa3ytoT aM(OTepHbIe OKCH/IBI U THAPOKCHU/IBL.

[Tepuoguueckuii 3akoH. [lepuosuueckasi cUCTeMa XUMHUYeCKUX 3jeMeHToB [I. U.
MengeneeBa. KopoTkomnepuosHass M JJjiMHHOINepuozHass ¢opmbl I[leprofnueckol CHUCTeMbI
xumuyeckux 3nemeHToB [I. WM. MenpgeneeBa. Ilepuogsl u rpynmbl. PusMyeckuidi CMbICT
MOPSIAKOBOTO HOMEPAa, HOMEPOB Meproza U FPYIIIbI 3/IeMeHTa.

Crpoenue artomoB. CocraB aroMHbIX sffep. HM3orombl. OnekTpoHbsl. CTpoeHue
3/IeKTPOHHBIX 000JI0UeK aTOMOB TiepBbix 20 XUMUUECKUX 371eMeHTOB [leproanueckoil cUCTeMbl
O. W. MeHgeneeBa. XapakTepUCTUKA XUMHUECKOTO 3jIeMEHTa [0 €ro TMO0JIOKeHUID B
[Tepuoguueckon cucreme [. 1. MeHpeneeBa.



3aKOHOMEpPHOCTH U3MEeHEeHUs paiiyca aTOMOB XMMUYECKHUX 37IeMEHTOB, MeTa/VINYeCKUX U
HeMeTa//TMYeCKUX CBOMCTB 10 TPYINaM U Mepruoam.

3Hauenue [lepuoguyeckoro 3akoHa U [leproanuecko CUCTeMbl XUMUYECKUX 371EMEHTOB
JI7Is1 pa3BUTHSL HAyKK U NpakTUKU. [l. V. MeHieneeB — yuéHbIl U rpak/jaHUH.

XuMuueckas CBSI3b. KoBanentHas (nmosnsipHast u HeToJIsipHast) CBS3b.
O/1eKTpOOTpHULIaTeTbHOCTh XUMUUECKUX 3/1eMeHTOB. MloHHasi CBsi3b.

Crenienb  okuc/ieHUs:.  OKUC/IWTE/IbHO--BOCCTAHOBUTE/IbHbIe — peakluu. IIporjeccsl
OKUCJIeHUSI U BOCCTaHOB/IeHHs. OKUC/IUTENIM U BOCCTAHOBUTEJIH.

XumuuecKuti IKcnepumeHm:

n3yueHre 00pa3liOB BeIeCTB META//IOB W HEMeTasyIOB, B3aWMO/IEMCTBHE THIPOKCH/IA
LIMHKa C pacTBOpaMH KUCJIOT W 1ile/ioueid, TIpoBefieHHe OMbITOB, WIITHOCTPUPYIOIIUX TIPUMeEDbI
OKUCJ/IUTeTbHO-BOCCTAHOBUTEJIbHBIX Peakluii (ropeHue, peakliiu pa3/ioyKeHusl, COeJUHEHMUS]).

MescnpedmemHuble cessu

Peanusanusi MeXXripeIMETHBIX CBsI3€il MPU U3yUeHUM XMMUU B 8 Kiacce OCYIeCTBIISIeTCS
yepe3 UCIMO/b30BaHWE KaK OOIUX eCTeCTBeHHO--HAayUHBbIX TIOHATUM, TaK W TIOHSATHH,
SIBJISTFOLLIMXCSI CUCTEMHBIMU /11 OTZAE/IbHBIX MPe/IMETOB €CTeCTBEHHO--HayuHOT0 LIUK/Ia.

Ob61ue ecTecTBeHHO--Hay4Hble TIOHSITUS: HAay4HbIM (paKkT, THIOTe3a, TeOpHsl, 3aKOH,
aHa/iM3,  CHWHTe3,  KjaccuduKaiusi,  MepUOAWYHOCTh,  HaO/o[eHWe,  JKCTIepUMEHT,
MO/ieJIMpOBaHUe, U3MepeHue, MOZielb, IBJIeHUE.

®dusuKa: MaTepus, aToM, 3JIeKTPOH, TIPOTOH, HEUTPOH, WOH, HYK/IWJ, W30TOIbI,
PaIM0AKTUBHOCTb, MOJIEKY/a, 37eKTPUUeCKUW 3apsifi, BeIecTBO, Tejo, 00BEM, arperaTHoe
COCTOsSIHME BellleCTBa, ra3, (u3nMyeckre BeJMUMHBbI, eJIUHULIbI U3MepeHHUs, KOCMOC, TIaHeThl,
3B€37b1, ComHIIe.

Buosorus: doTtocunTes, Abixanue, buocdepa.

leorpadusi: atmocdepa, rugpocdepa, MUHepanbl, TOpHble TOPOJbl, I0Je3HbIe
HCKOIaemble, TOTUIMBO, BOJHbIE peCypChI.

9 KV/IACC

BeiecTBo M XuMHUecKas peakLus

[Tlepropnuecknyi 3akoH. Ileprosnueckas cucremMa XuMuU4eckux 3jemeHTtoB [ W
MengeneeBa. CTpoeHuWe aTOMOB. 3aKOHOMEDHOCTM B U3MEHEHWH CBOWCTB XUMHYECKUX
3/IeMEHTOB TIEPBbIX TPEX TMEepUO/OB, Kajus, KajabLUsi M UX COeAUHEHU B COOTBETCTBUU C
TMOJI0)KeHHEeM 371eMeHTOB B [leprojuueckol cucTeMe U CTPOEHUEeM UX aTOMOB.

CtpoeHue BelleCTBa: BU/bl XWUMHWUECKOM CBSI3U. TUMbl KPUCTAIIMUECKUX PeIIETOK,
3aBUCUMOCTh CBOMCTB BelleCcTBa OT TWIA KPUCTa//IMYeCKOW peméTKM U BUJa XUMUUECKOMN
CBSI3U.

Knaccudukanyss ¥ HOMeHK/IaTypa HeOpraHMUeCcKHWX BellecTB. XUMHUYeCKHe CBOMCTBa
BellleCTB, OTHOCSLIMXCS K Pa3/IMuUHbIM K/acCaM HeOpraHUYeCKuX COeJMHEeHWM, TeHeTHYecKast
CBS13b HEOPraHUYeCKUX BelleCTB.

Knaccudukanys XMMUUYeCKUX peakiyil M0 pa3/JMyHbIM MpU3HaKaM (TI0 YMC/IYy U COCTaBy
yUaCTBYIOIIIMX B peaklUu BeIlecTB, IO TersioBoMy 3(@eKkTy, 1Mo U3MeHeHWIO CTereHeil
OKMCJIEHWsS] XUMHUECKHUX 3JIEMEHTOB, MO 00paTUMOCTH, MO y4YaCTHUIO KaTaau3aTopa). DK30- U
SHZ0TepMHUYECKHe peaKLui, TepMOXUMHYeCKre ypaBHEeHHUs.

[ToHsiITHE O CKOPOCTH XUMHUECKOW peakiuu. [ToHsiTie 006 0OpaTMMbIX U HeOOpaTUMBIX
XUMHUYECKUX peaklusix. [IoHSATHMe O TOMOreHHbIX U TeTepOreHHbIx peakuusix. [loHsiTHe O
kaTanm3e. [loHsiTMe O XWMHWUECKOM paBHOBeCcHMM. PakKTOpbl, BIUAKOLIME Ha CKOPOCThb
XUMHUYECKOW peakLy U MOJI0KeHNe XUMUYEeCKOTO PaBHOBECHSI.



OKUC/INTE/TbHO-BOCCTAaHOBUTE/IbHBIE  PEaKIMM, 3eKTPOHHBIM 0anaHC OKWUC/IUTE/TbHO-
BOCCTaHOBUTE/IbHOM peakuyu. CocTaBleHWe YpaBHEHMM OKHUC/IMTEebHO--BOCCTAHOBUTE/IBHBIX
peakiuii C UCT0/Ib30BaHUeM MeTo/ia 3/IeKTPOHHOTO OasiaHca.

Teopusi 3/1€KTPOUTUUECKON [UCCOLMALIMKA. DIEeKTPOIUTHI U He3/eKTPOauThl. KaTUOHBI,
aHWOHBI. MexaHW3M [HWCCOLMAalMM BelecTB C pas/lMYHbIMM BHUJaM{ XWUMHWYECKOM CBSI3U.
CrerneHb auccoruau. CUIbHbIE U C/1a0ble /IeKTPOJIUTHIL.

Peakijun MOHHOTO OOMeHa. Y CJIOBHUS TIPOTEKAHHWSI peaKI[iii MOHHOTO OOMeHa, TIO/HbIe U
COKpall|éHHble MOHHbIE ypaBHeHMs peakiuii. CBOMCTBa KMCJIOT, OCHOBaHUM U COJieH B CBeTe
rpeJiCTaB/ieHU 00 3/IeKTPOIMTUUeCKOW [uccoiualy. KauecTBeHHBbIe peaklMd Ha HWOHBI.
[ToHsATHE O rMAPOIH3e COMeN.

Xumuueckuii 3KcnepumeHm:

O3HaKOMJIEHHe C MOZEe/SIMA KPUCTA//IMUeCKUX PeIIETOK HeopraHWuecKrWX BeLeCTB —
MeTa/ZIoB U HeMeTa/uloB (rpadura W anMasa), CJIOKHBIX BelecTB (X/J0puja HaTpus),
vccejoBaHMe 3aBUCHMOCTH CKODOCTHM XMMMUECKOW peakLUW{ OT BO3JeHCTBUSI Pas/IMUHbIX
(hakTopOoB, Hcce0BaHUe 3/1IeKTPOIPOBOJHOCTH PacTBOPOB BeIeCTB, Mpoliecca JUCCOLMaLr
KHUCJIOT, 1ejouerd U cojied (BO3MOXXHO HCIIO/Ib30BaHWE BHJEO MaTepuasoB), IpOBe/leHHe
OTIBITOB, WITHOCTPUPYIOLUX TPU3HAKK TIPOTeKaHWsl peakiuii MOHHOTo obmeHa (oOpa3oBaHue
ocajka, BblZie/ieHMe Ta3a, o0pa3oBaHWe BO/bI), OIBITOB, WUIFOCTPUPYIOLIUX TPUMEpbI
OKMCJINTeTbHO-BOCCTAHOBUTE/IBHBIX peaklyi (TOpeHHe, peakLMu pas/IoKeHWs, COeJUHeHHs),
pacrio3HaBaHWe HeOpraHWYeCKUX BeIeCTB C TOMOLbI0 KaueCTBEHHBbIX peaklUii Ha HOHBI,
pellleHre SKCIlepUMeHTabHbIX 3a/ay.

HemeTanibl U MX COeJUHEHUSA

OO01jast  xapakrepucTuka TajoreHoB. OcOOeHHOCTHM CTpPOEHHs aTOMOB, XapaKTepHbIe
cTerieHu oKucieHusi. CTpoeHue U (pM3MYeCKHe CBOWCTBA IPOCTBIX BeELECTB — TaJ0reHOB.
X¥MHYecKue CBOMCTBAa Ha IpuUMepe Xjopa (B3aUMOZENCTBHe C MeTa/ulaM{, HeMeTasllaMu,
mjesiouamu).  XsopoBozopof. ConsiHas KWACAOTa, XUMHUUeCKWe CBOWCTBA, [OJyveHue,
rpuMeHeHue. JlelicTBUe X/10pa U XJI0POBOZOPO/ia HAa OPraHKW3M 4esioBeKa. BakHelIre X/10pyu/bl
Y UX Hax0o)K/leHue B TIpUpo/ie.

OOmiasi xapaktepucTvka 37eMeHTOB VIA-rpymnmbl. OcoOeHHOCTH CTpPOeHHsI aTOMOB,
XapakTepHble CTereHW OKWciaeHUs. CTpoeHre M (pU3MYeCKue CBOMCTBA MPOCTHIX BeLECTB —
KHUCJIOpOZla U Cepbl. AJIIOTPOIHbIe MOU(UKALIMKA KUCI0pPOJa U cepbl. XUMHUUYECKHe CBOWMCTBA
cepel. CepoBoJjOpoj, CTpoeHHe, (uU3MYeCKWe U XHMMUUecKHhe cBoicTBa. OKCHABI Cepbl Kak
rpe/iCTaBUTeIM KUCJIOTHBIX OKCHJO0B. CepHasi KUAC/I0Ta, (PU3NUYECKHEe U XUMHYeCKHe CBOMCTBa
(obmme Kak TIpeACTaBUTe/NsT Kaacca KHC/IOT W crielfuduyeckre). XWMHUeCKHe peaklvy,
Jie)kalie B OCHOBe TPOMBIIIJIEHHOTO Croco0a TOMydYeHHs CepPHOW KHC/IOTHL. IlpuMeHeHue
cepHoM KucaoTel. Comy cepHOM KMCIO0ThI, KaueCTBeHHas peaklvs Ha Ccy/b¢aT-uoH. HaxoxaeHue
ceppl U eé coelWHeHWM B TipUpofe. XUMUUeCKOe 3arpsi3HeHHe OKpysKarolel cpefbl
COeIMHEHUSIMUA Cepbl (KUCIOTHBIE [OXK/W, 3arpsisHEHHe BO3[yXa U BOJIOEMOB), CTIOCOOBI €ero
rpe/oTBPaLLeHUsI.

OOmmiasi xapakTepuCTHKa 3/eMeHTOB VA-rpynmbl. OcoOeHHOCTH CTpOeHHsi aTOMOB,
XapakTepHble CTelleHW OKUC/IeHWsl. A30T, paclpocTpaHeHHWe B TpUpoJe, (usnueckue u
XUMHUUecKUe cBoricTBa. KpyroBopot a3orta B nprpoje. AMMUaK, ero pusnyeckue U XMMUUecKue
CBOWCTBA, MolyueHre U npuMeHeHue. Comv aMMOHUS, UX (pri3rueckue U XMMUUecKre CBOMCTBa,
rnpuMeHeHuve. KauecTBeHHasi peaklsi Ha WOHbl aMMOHUS. A30THasi KMC/IOTa, €€ MOoJyuyeHue,
bu3nuecke W XUMHYEeCKHe CBoicTBa (0Ol[uMe KakK TIpeJCTaBUTeNs Kjacca KHC/IOT U
cneuyduryeckue). VMcnonb3oBaHWe HUTPATOB M COJe aMMOHUSI B KauecTBe MHHepasbHbIX



ynobpenuii. XvuMuueckoe 3arpsisHeHHe OKpYyKarollled cpefibl CoeJMHEeHUsIMU a30Ta (KUCIOTHBIE
JIOKIY, 3arpsi3HeHHe BO3/yxa, MOUBbI U BOZOEMOB). docdop, annoTporiHble MoAudUKaLUU
tdocdopa, dbusmueckre u xumuyeckue cBoiictBa. Okcug (ocdopa (V) u dochopHas KucioTa,
¢u3nuecke W XUMUUYECKHWe CBOMCTBa, mosiyueHue. Vcrnonb3oBaHue (ocdaToB B KauyecTBe
MUHepa/bHbIX YA00peHUM.

OObiasi xapakrepuctuka 37eMeHTOB IV A-rpynmbl. OcoOeHHOCTHM CTpPOeHHUsi aTOMOB,
XapaKTepHbIe CTeMeHW OKHUC/IeHUs. YT/IepPO/, a//IOTPOIHbIe MOJU(BHUKAIU, PaCIPOCTPaHEHHE B
npupo/ie, GU3NUecKre U XUMHUUeCKre CBOMCTBA. AfcopbOuusi. KpyroBopoT yriyiepozia B pUpoze.
Okcuzibl yriepoja, Ux Gpusnueckie U XMMHUYeCKUe CBOWMCTBA, [IeMCTBHe Ha )KUBbIe OpPraHU3MBbI,
ToJTyueHre ¥ TIpUMeHeHre. DKOoJIornyeckre mpob/ieMbl, CBsi3aHHbIE C OKcuaoM yriaepoga (IV),
TUNoTe3a rn06aabHOrO MOTeryieHUs K/umarta, MapHUKOBbIM 3¢ deKT. YrosbHas KUCI0Ta U eé
comM, UX (U3NUecKWe W XUMHUECKHe CBOMCTBA, TOJydYeHHe W TMpuMeHeHHe. KauecTBeHHas
peakuusi Ha KapOoHaT-woHbl. Vcmonb3oBaHwe KapboHaToB B OBITYy, MeAMIMHE,
TIPOMBIIJIEHHOCTU U CeJTbCKOM XO035HCTBe.

[TepBoHaua/ibHBbIe TIOHATHSI 00 OpPraHUYeCKWX BellecTBaX KaK O COeJUHEHHUsIX yriaepoja
(MeTaH, 9TaH, STWIeH, aLeTWIeH, 3TaHOJ, TJMULIEPUH, YKCycHas Kucsorta). [IpupojHble
WCTOYHUKU YTJIeBOJOPOJOB (Yyrosib, TPUPOAHBLIM Tra3, HedThb), MPOAYKTbl UX TepepaboTKu
(beH3uH), UX POJIb B OBITY U MTPOMBIIIIEHHOCTH. [I0oHSTHE 0 OMO/IOTHYeCKU Ba)KHBIX Bel[eCTBaX:
upax, Oenkax, yrieBojax — W WX DOJIM B JXU3HM 4YejiOBeKa. MaTepwasbHOe eJMHCTBO
OpraHUYeCKUX U HeopraHMuecKuX COeMHeHUM.

Kpemuuii, ero ¢Qusmueckue U XUMHUeCKUe CBOWMCTBA, IOJyyeHWe U TpUMeHeHHe.
CoenvHeHUss KpeMHHUsi B ripupoje. OOuue mipejctaBieHuss o6 okcuge kpemuusi (IV) u
KpeMHUeBOU kucjoTe. CUTMKAThI, UX UCTI0/b30BaHKE B OBITY, B TIPOMBIIIJIEHHOCTU. BaxkHetime
CTpOUTE/IbHbIE MaTepHasibl: KepaMHKa, CTEeK/IO, I|eMeHT, 0eToH, >kene300eToH. ITpobembl
6e301acHOr0 UCI0/Ib30BaHUsI CTPOUTE/bHBIX MaTepPUasioB B TIOBCEAHEBHOM KU3HMU.

XumuuecKutl IKcnepumeHm:

n3ydyeHre 00pasl[0B HEOPraHWYeCKHX BeIIeCTB, CBOWCTB COJISTHOW KWCJ/IOTHI, TIPOBeJjeHe
KaueCTBEHHBIX PeakKlMi Ha XJIOPWZ-WOHBI U HabO/toJjeHre MPU3HAKOB WX MPOTEKaHUs, OTIbITHI,
oTpakaromye (Gu3nuecKre U XMMHUYeCKHe CBOWCTBA T'aJloTeHOB M WX COeAMHEHUM (BO3MOXKHO
WCTO/Ib30BaHKe BH/leOMaTepyasoB), O3HaKOM/eHHe C oOpasliaMu XJ0pUfoB (TaJoreHU/I0B),
O3HaKOM/IeHHe C obpasiaMu cepbl W €€ CcoeJUHEHUsIMH (BO3MOXKHO HCIIO/Ib30BaHKe
BU/IeOMaTepuaioB), HabmofeHWe Tipoljecca OOyr/MBaHWS — caxapa [0  /leHCTBHEM
KOHLIeHTPUPOBAaHHOW CepPHOM KHUCJIOThI, M3yueHHe XUMHUUeCKHUX CBOMCTB pa3baBiieHHON cepHOMU
KUC/IOTBI, TIPOBe/leHHe KaueCTBEeHHOM peakl[uM Ha CyjabhaT-uoOH U HaOo/jeHre TMpHU3HaKa eé
MpOTeKaHUsl, 03HAKOMJ/IeHHe ¢ (M3MUYeCKMMHU CBOMCTBaMU a30Ta, ¢ocdopa U UX COoeAUHEHUU
(BO3MO>XKHO MCIT0/Tb30BaHKe BHeOMaTepuasioB), oOpa3liaMu a30THBIX U PochHOpHBIX yA0OpeHUi,
nosiydyeHre, cobupaHue, pacro3HaBaHWe W HW3yueHWe CBOWCTB aMMHUakKa, IpOBeJieHHe
KAueCTBEHHBIX peakluid Ha HMOH aMMoOHUs U QocdaT-uoH U U3yueHHe TPU3HAKOB UX
TpOTeKaHusl, B3aUMO/IeHiCTBUe KOHIL|EHTPUPOBAHHOW a30THON KHUC/IOTHI C MeJbl0 (BO3MOXXHO
WCTIO/Ib30BaHHE BHU/IEOMATEPHAsIOB), U3y4deHHe Mo/iesiell KPUCTa//TMUeCKUX PeméToK aaMasa,
rpadura, ¢y/uiepeHa, O3HAaKOMJIEHHWe C TIPOLeCCOM acopOIMM pacTBOPEHHBIX BeIeCTB
AaKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM TPOTHBOTra3a, MojydeHre, coOupaHue, pacrio3HaBaHye
Y M3yueHHWe CBOMCTB YIJIEKHCJ/IOTO Ta3a, MpOBe/jeHre KaueCTBeHHBIX peakui Ha KapOoHaT u
CWIVMKAT-UOHbI M W3ydyeHHWe TIPU3HAKOB WX TIPOTEeKaHHWs, O3HAaKOMJIeHHWe C TIpOAYKLuei
CWIMKAaTHOW TIPOMBIIIJIEHHOCTH, pellleHHe SKCIIepUMeHTa/bHBIX 3aflau 10 TeMe «BakHeuiue
HeMeTa/ulbl ¥ UX COeIUHeHUsI».



Metan/bl 1 X COeAMHEHUS

OOrmiasi XapakTepuCTHKa XUMUYEeCKHX 3/IEMEHTOB — MeTa/JIoOB Ha OCHOBAaHUM WX
rosiokeHus B Ilepuoguueckoii cucteMe XumMuueckux sneMeHToB [1. V1. MeHjeneeBa 1 CTpOeHHUs
atoMoB. CTpoeHue MeTa/ul0B. MeTanmueckass CBA3b U MeTa/Jl/IMyecKas KpUCTa//IM4yecKast
peléTka. DJIEKTPOXMMHUUECKUNM psf, HanpsbkeHUMA MeTa/uioB. Dusnueckrue U XUMHUUYECKHe
cBoiicTBa MeTa/uioB. OOIMe criocobbl ToaydyeHusi MeTannoB. [ToHATHe 0 KOPPO3WUU METaslIoB,
OCHOBHBIE CII0COOBI 3aIIUTHI UX OT KOppo3un. CriaBbl (CTasib, YyT'yH, JIOPATIOMUHUIMA, OPOH3a) U
VX TIPUMeHeHUe B OBITY ¥ TIPOMBILIEHHOCTH.

[IlenouHble MeTas/bl: NIOJ0XKeHHe B [leproanueckoi cucTeMe XUMUUECKUX 371eMeHTOB /1.
W. MenpeneeBa, CTpoeHHe WX aTOMOB, HaXOXJeHUe B Ipupoje. Pusnueckue U XUMUUECKHe
CBOMCTBA (Ha npuMepe HaTpus U Kanusi). OKCUAbI ¥ TUAPOKCUBI HATpUA U Kanus. [IpumeHeHue
111eJIOYHBIX META/IZIOB U UX COeJJMHEHUH.

[[TeslouHO3eMebHBIE MeTa//Ibl MarHuid W KajblLui: TMonokeHue B Ilepuopudeckoit
cuctemMe xumuueckux ssieMeHToB [I. V. MeHpjeneeBa, CTpoeHUe MX aTOMOB, HaxOX/eHUe B
npupozie. dusnueckre U XMMUUYECKHe CBOMCTBA MarHusl U Kaiblivsd. BakHellve coefrHeHUs
KasbLusi (OKCUZ, TUAPOKCHU, Comn). ZKECTKOCTb BOJBI M CTIOCOOBI €€ YCTPaHEeHWsI.

AmoMuHuM: 1osokeHWe B Ilepuoguueckoi cucteMe XumMHueckux siemeHToB [I. .
MengzienieeBa, CTpOeHHe aTOMa, HaxOXJeHHe B npupoge. Pusnyeckre U XMMUYeCKue CBOKWCTBA
anoMuHus. AMdoTepHble CBOMCTBa OKCH/A U TU/IPOKCH/IA a/TFOMUHUSI.

JKene3o: mnonoxeHue B Ilepuoguueckoi cuUcTeMe XUMHUeCKUx 3yieMeHToB [. .
MeHngzienieeBa, CTpOeHHe aTOMa, HaxOXJAeHHe B npupoze. Pusnueckrue U XMMHAYeCKue CBOWCTBA
kenesa. Okcugpl, ruapokcuzabl U conu skenesa (II) u xenesa (III), ux cocras, cBoiicTBa M
TI0JIy4eHue.

Xumuueckuti 3KcnepumeHm:

O3HaKOM/IeHHe C oOpa3ljaMd MeTa/yIOB U CIUIAaBOB, UX (PU3MUECKUMH CBOMCTBaMH,
V3yueHHe pe3y/bTaTOB KOPPO3WM MeTasIoB (BO3MOXKHO MCII0/Ib30BaHWe BHJeOMaTepuasoB),
0co0eHHOCTeH B3aMMO/IeHCTBUSI OKCHZA KaJIbLIMsl M HAaTPUsi C BOJOM (BO3MOKHO MCIIO/Ib30BaHHE
BUJleOMaTepuaoB), WCC/Ie[loOBaHHe CBOMCTB J>KECTKOM BOJbl, IpoLjecca TOpeHus keje3a B
KUCI0poZie  (BO3MOXKHO  HCIIO/Ib30BaHWE  BHJieOMaTepuaoB), IIPU3HAKOB IPOTeKaHHUs
KaueCTBEHHbIX peakL|Mii Ha MOHBI: MarHus, KajabLys, allOMUHUS, LIMHKA, Kene3a (II) u xenesa
(ITT), memu (IT), HabmrOZeHWe U OTTMCAHME TMPOLIECCOB OKPAIIMBAaHUS TJIAMEHH MOHAMH HaTpHs,
Ka/aus M Kanblysl (BO3MOXKHO MCIO/b30BaHUE BUeOMaTepuasioB), UCC/ejoBaHHe aM(pOTepHbIX
CBOMCTB TMIPOKCH/Ia a/FOMUHKSI U THAPOKCH/A LIMHKA, pellleHre 3KCIepUMeHTa/IbHBIX 3a7ad Mo
TeMe «BakHel1lMe MeTasllbl M UX COeIMHEHUs».

XuMHA U OKpPYJXawlas cpeja

BemlectBa 1 MaTepuasbl B NOBCeJHEBHOM JKHU3HU YesioBeKa. be3onacHoe ucronb3oBaHue
BEIleCTB M XMMHYECKHMX peakiuid B ObiTy. IlepBasi momomp NMpU XWMHUECKMX OXKOrax |
OTpaB/IeHUSIX.

XUMHUeCKOe 3arpsi3HeHHe OKpY)Karolllel cpe/ibl (TIpeiesibHast JOMyCTUMasi KOHLIeHTpaLus
BelecTs, Aanee — [1/1K). Poib Xxumuu B pelieHnr 3K0I0THUYeCKUX TpodsieM.

XumuuecKuil 3kcnepumeHm:

n3yuyeHre 06pas1LioB MaTepHasoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMepHbIe MaTepUaIbl).

MescnpedmemHuble cesnsu

Peanusaiusi MeXXripeIMeTHBIX CBsI3€il MPU U3yuyeHUM XMMHU B 9 Kijiacce OCYILeCTB/ISIeTCS
yepe3 UCIO/b30BaHMe KaK OOILMX eCcTeCTBeHHO-HAyYHbIX TIOHSATUM, TaK U TIOHSATHH,
SBJITIOILAXCSI CUCTEMHBIMM [I/1S1 OT/Zle/IbHBIX [IPeJMETOB eCTeCTBEHHO--HAYYHOIO L{UKJIa.



OOmmye ecTecTBEHHO-HayYHble TIOHATHS: HAy4HbId (hakT, THUIOTe3a, 3aKOH, Teopus,
aHanM3,  CHUHTe3,  KjaccuuKauys,  MepUOAUYHOCTb,  HabmofeHHe,  3KCIIEPUMEHT,
MoJle/TMpOBaHue, U3MepeHue, Mo/ielb, siB/leHre, TapHUKOBBIN 3()(eKT, TeXHOIO0THsl, MaTepHUarbl.

dusvka: MaTepus, aToM, 3JIeKTPOH, IIPOTOH, HEWTPOH, WOH, HYK/IWJ, M30TOIIbI,
PaJIM0aKTUBHOCTb, MOJIEKY/a, 3JIEKTPUYECKU 3aps, TIPOBOJHUKH, TOMYIPOBOJHUKH,
[V31eKTPUKY, (OTO3/1eMEHT, BelLecTBO, Teslo, 00bEM, arperaTHoe COCTOSIHME Bell|ecTBa, ras,
pacTBOp, pacTBOPUMOCTb, KPUCTA/UITMUeCKasi peIIETKa, CI/IaBbl, (U3NYecKre BeJUYHHB,
eIMHULIbl U3MepeHusi, KOCMUUeCKOe TIPOCTPAHCTBO, TIaHeThl, 3BEé3/bl, CosHLIe.

Buonorusi: dorocuHTes, AbixaHue, Ouocdepa, sKocucTeMa, MUHepalbHble yA0OpeHus,
MHUKDPO3/IeMeHTbI, MaKpO3/IeMeHThI, TUTaTe/IbHbIe BelllecTBa.

l'eorpagusi: atmocdepa, rugpocdepa, MUHepaabl, TOpHble T[OPOJbl, TOJEe3HbIe
HCKOTIaeMble, TOTIJIMBO, BOJJHbIE PECYPCHI.

IVIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHWU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJ/IbTATBI

JINYHOCTHBIE pe3y/IbTaTbl OCBOEHHSI TIPOrpaMMbl OCHOBHOTO 001miero o00pa3oBaHus
JOCTUTAIOTCS B X0/le 00y4eHUs] XUMUM B eZJMHCTBe yueOHOW U BOCITUTATeTbHOU [1eSITe/TbHOCTH B
COOTBETCTBMM C  TPaJULMOHHBIMM  POCCUWCKHMHU  COLMOKY/IbTYPHBIMU M  JIyXOBHO-
HPaBCTBEHHBIMH [IeHHOCTSIMU, TIPUHSTHLIMUA B OOIIeCTBe TpaBW/aMd U HOPMaMU TIOBe/IeHUS U
CrIOCOOCTBYIOT MpolieccaM CaMOINO3HaHWs, CaMOpasBUTHs U COLManu3aliuy 00ydJarolyxcs C
3I1P.

JIMYHOCTHBIE ~ pe3y/lbTaTbl  OTPA)KAIOT  TOTOBHOCTb  oOywaroumixces ¢ 3[1P
PYKOBO/CTBOBaTbCSl CUCTEMOM MO3UTUBHBIX L|EHHOCTHBIX OpMEeHTalMi M pacllVpeHue OIbITa
JlesiTe/IbHOCTH Ha eé OCHOBe, B TOM YHMCJIe B YaCTH:

1) naTpUOTHUYECKOro BOCIUTAHUA:

1|leHHOCTHOT'O OTHOLLEHUS K OTeUueCTBeHHOMY KYJ/IbTYypPHOMY, UCTOPUUYECKOMY M HayuYHOMY
HaCJIeJUi0, TIOHMMAaHUs 3HAaYeHUs] XUMHUYeCKOW HayKHh B JKU3HH COBPEMEHHOr0 OOIIecTBa,
CrocoOHOCTHU BJIaZIeTh JOCTOBepHOM HH(pOpMaleil 0 mepefoBbIX JOCTMXKEHUSIX U OTKPBITHSX
MHPOBOM M OTeUeCTBEHHON XMMHH, 3aMHTePeCOBAHHOCTH B HAyUHBIX 3HAHUSIX 00 yCTpoiCTBe
MHpa U 0011eCTBa;

2) rpaXk/JaHCKOro BOCIMTaHUA:

MpeJiCTaB/eHUss O COLMaJbHBIX HOpMax M TMpaBW/aX MEXK/IWYHOCTHBIX OTHOLIEHWH B
KOJI/IeKTHBE, KOMMYHUKaTUBHOM  KOMIIETEHTHOCTH B 00lL[eCTBEHHO  TIOJIe3HOH,
yueOHO-UCCe/loBaTeIbCKOM, TBOpPUECKOW U JPYTHMX BUJAX [esTelbHOCTH, TOTOBHOCTH K
pa3HO00Opa3HOI COBMECTHOM [iesITeTbHOCTY TIPY BBITIONIHEHUH y4ueOHbIX, TT03HaBaTe/IbHBIX 3a/iau,
BBITIOJTHEHUM XWMHWUECKUX SKCTIEPUMEHTOB, CO3ZaHUM Y4eOHBIX TIPOEKTOB, CTPEMJIEHHSI K
B3aMMOIIOHMMaHHUI0 U B3aUMOIMOMOIIM B Tporjecce 3Toi yueOHOMN flesTe/lbHOCTH, FOTOBHOCTH
OLleHMBaTb CBOE IOBeJleHHMe W TIOCTYNKM CBOMX TOBapHilieil C TO3ULIMKM HPaBCTBEHHBIX U
MPaBOBbIX HOPM C YU8TOM OCO3HaHUS MOC/Ie[CTBUI MOCTYIIKOB;

3) 1leHHOCTH HAyYHOr0 NNO3HAHUA:

MHDOBO33peHUeCKHWe  TIpeJCTaB/leHUss O  BellleCTBE W XUMHUYECKOM  peakLUH,
COOTBETCTBYIOLIJUe COBPEMEHHOMY YPOBHIO Da3BUTHSl HAyKW U COCTaBJISIIOLIME OCHOBY /IS
MOHMUMAaHUsI ~ CYLUJHOCTH HAy4YHOW KapTUHBI MWpa, TIpe/cTaB/ieHuss 00 OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTUS TIPUPO/IbI, B3aMMOCBSI3SIX uejioBeKa C MPUPOJHOW Cpefiol, O pOu
XUMUU B TT03HAHUU 3THUX 3aKOHOMEPHOCTeH;

ro3HaBaTe/bHble MOTHMBBI, HarpaB/leHHble Ha I[IOJyYeHHe HOBBIX 3HAaHUM MO XUMHH,
HeoOXofMMble 71T OObsSCHEHWsT HaO/I0JjaeMbIX TMPOLECCOB U sIBJIEHWH, IMO3HABaTeIbHOM,
MHGOPMALIMOHHOM M UUTATeIbCKON KYJ/IbTYPhl, B TOM UHC/Ie HAaBLIKOB CAaMOCTOSITe/TbHOM pabOThI
C yueOHBIMA TEKCTaMH, CIIPAaBOYHOM JMTepaTypol, AOCTYIMHBIMU TeXHUUECKUMU CpeJCTBaMH
HMH(MOPMAaLIMOHHBIX TeXHOJIOTHH;

vHTepeCc K 00y4YeHHIO W TIO3HAHMIO, JII0OO3HATEeTBHOCTb, TOTOBHOCTh M CIIOCOOHOCTH K
camoo0pa30BaHuI0, TPOEKTHOW U MCC/IeI0BATeTbCKON [1esTeIbHOCTH, K 0CO3HAHHOMY BBIOODY
HanpaB/IeHHOCTH W YPOBHSI 00yueHUs B Jja/ibHEeHIeM;

4) dbopMupoBaHUSA KY/JIbTYPHbI 3/[0POBbS:

OCO3HaHWEe 1|eHHOCTU JKW3HHM, OTBETCTBEHHOTO OTHOILIEHHSI K CBOEMY 3/I0POBbIO,
YCTAHOBKM Ha 37I0POBbI 00pa3 >KWU3HW, OCO3HAHWE TMIOC/Ie[ICTBUN W HENpUSITHE BpPeIHbBIX
npuBbIueK (ymoTpeOsieHUs1 afKOroJisi, HapKOTHKOB, KypeHUs), HeoOXOAUMOCTU COOJI0[eHUs
npaBun 6e30macHOCTH TIpU OOpalleHuW C XWUMWYeCKUMU BeljecTBaMU B OBITY U peasbHOMN
JKU3HU;

5) TPyA0BOro BOCIUTAHHUA:

VHTepeC K MPaKTUUeCKOMY M3yueHHI0 npodeccuii U TpyZa pa3iMuyHOro poja, yBakeHue K
TPYAy Y pe3ylbTaTaM TPYJOBOU [eATeNbHOCTH, B TOM UKC/Ie Ha OCHOBe TpHUMeHEeHUs
MpeJMeTHbIX 3HAaHWM 10 XWMHH, OCO3HAHHBIM BLIOOp WHAMBUAYAJLHOM TpaeKTOPUU
MIPOZIO/DKEHHsT 00pa30BaHUS C YYETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHUMUH,
0011leCTBEHHBIX WHTEPeCcoB U IMOTpebHOCTeH, ycrelrHol NpodecCuoHaNbHON JesaTeNbHOCTH U
pa3BUTHsL HEOOXOAUMBIX YMeHUM, TOTOBHOCTh a/JalITUPOBAThCs B MPO(heCcCOHaIbHON Cpe/ie;

6) 3K0/10rHUeCcKoro BOCIUTAHHSA:

9KOJIOTUUeCKH Liesiecoo0pa3Hoe OTHOLLeHWe K TIPUPO/ie KaK UCTOUHUKY KU3HU Ha 3emiie,
OCHOBe eé CyIIleCTBOBAaHUsI, TIOHUMaHUe 1[eHHOCTU 3/I0pOBOTO M 6Ge30omacHOro obpasa >KW3HH,
OTBETCTBEHHOE OTHOIIIEHHe K COOCTBEHHOMY (HH3UUECKOMY M TICUXWUYECKOMY 37I0POBBIO,
0CO3HaHMe LIeHHOCTH CO0/M0/[eHust TIpaBu/l 6e30MacHOro MoBe/ieHus Tpyu paboTe C BelljeCTBaMHU,
a TaK)Xe B CUTYyalLMsIX, YTPO>KAIOLLMX 3/J0POBbIO U YKU3HU JIFOIel;

CTIOCOOHOCTH TIPUMEHSITh 3HaHUS, To/iyuyaeMble TIPU U3YyUeHUM XUMWUHU, IS pelleHus
3a/ja4, CBSA3aHHBIX C OKPY’Karollell MPUPOJHOM CpeJioi, /Jisl IOBBILLIEHUS] YPOBHS 9KOJI0rMUeCcKon
KYJ/IbTYPbl, 0CO3HaHUs I'7I00a/TbHOTO XapaKTepa KOJIOTUYeCKUX MpobsieM U TyTel WX peleHus
MOCPeJiICTBOM METO/IOB XMMHHU, YKOJOTMUECKOTO MBIIIIEHNs], YMeHUs] pYKOBO/ICTBOBAaTLCSI UM B
ro3HaBaTebHOM, KOMMYHUKAaTUBHOM U COLIMA/IbHOM MPaKTHKe.

METAIIPEMETHBIE PE3YJ/IbTATBI

B cocraBe MeTampegMeTHBIX pe3y/lbTaTOB BbIJENSAIOT 3HAuUKMMble /51 (POPMHPOBaHUS
MHUDPOBO33peHHs1 00IlleHayUHble TIOHSATHS (3aKOH, TeOpwsl, TIPUHIIUII, TUroTe3a, (HakT, cucrema,
TIPOLIeCC, YKCTIEPUMEHT U JIPYroe.), KOTOpPbIe MCIIOJB3YIOTCS B €CTeCTBEHHO-HAYUHBIX YUeOHBIX
rpe/iMeTax M MO3BOJISIFOT HAa OCHOBE 3HAaHUM U3 3TUX INpeiMeTOB (OpMHPOBATh Npe/iCTaB/eHue O
1[e/IOCTHOM HayYHOW KapTWHE MHpa, U YHUBepcasbHble yueOHbIe AelCTBUS (TT03HABATesIbHBIE,
KOMMYHUKaTUBHbBIE, PEry/sATHBHbIE), KOTOpbie obecreunBaiOT (HOpMHUpPOBaHWE TOTOBHOCTU K
CaMOCTOATEe/IbHOMY TIJITAHMPOBAHUIO U OCYIIeCTB/IEHUIO yueOHOM AesTeTbHOCTH.

ITo3HaBaTe/IbHBIE YHHBepPCaIbHbIe yUeOHbIe JJeHCTBUHSA

Ba3oBble ioruuyeckue JeiCTBUS:

YMeHUsI MCIO/b30BaTh TIPUEMBbI JIOTMUECKOTO MBbIIIJIEHUS TIPU  OCBOEHWU 3HAHUWM:
pacKpbiBaTb CMBICI XUMUYECKHUX TIOHSATUM (BbIZI/IATb UMX XapaKTepHble TpPU3HaKH,



yCTaHaB/IMBaTh B3aUMOCBSI3b C APYTUMU TOHSTHSIMH), UCTIONb30BaTh MOHATUS [ 00BbsICHEHUs
OTAe/NbHBIX (DaKTOB W sIBJIEHWH, BBIOMpaTh OCHOBAHUS W KPUTEPUU [/ KlaCCUPHKAIUU
XUMHUUECKUX BellleCTB U XMMUUeCKUX peaklyi, yCTaHaB/IMBaTh IPUYUHHO-C/Ie[[CTBEHHbIE CBSI3U
MeX1y 00beKTaMH U3yUeHusi, CTPOUTh JIOTUUeCKUe PacCyKAeHusl (MHAYKTUBHbBIE, eIyKTUBHbIE,
T10 aHAJIOTHH), [ieJ1aTh BBIBO/bI U 3aK/TFOUEHUS;

yMeHUe TIPUMeHSITh B Ipoliecce TI03HAHUS TMOHATHS (TpeiIMeTHbIe U MeTarpeZMeTHLIE),
CUMBOJIMUECKHe (3HAaKOBbIe) MOJE/H, WCIOJb3yeMble B XHMWUH, TPeoOpa30BbIBaTh IIMPOKO
TpUMeHsieMble B XMMHWM MO/le/ibHble TpefiCTaB/IeHHsI — XUMUUeCKUN 3HaK (CUMBOJI 3JIeMeHTa),
XUMudeckass ¢GopMmysia M ypaBHeHHMe XHWMHUUeCKOM peaklUydd — TIpU pelleHnd yueBHO-
ro3HaBaTe/lbHbIX 3aflauy, C Y4YéTOM STUX MOJE/bHBIX TIpe/CTaB/leHUd BbISIBISITE U
XapaKTepH30BaTh CYI[eCTBEHHbIE TMPU3HAKU U3ydaeMbIX O0BEKTOB — XMMHUECKHX BeleCTB U
XUMAYEeCKUX peaKLUH, BBISB/SATh 00IHMe 3aKOHOMEepPHOCTH, TIPUUMHHO-C/IeICTBeHHbIE CBSI3U U
TPOTHUBOPEUMs B U3yuaeMbIX TpoLjeccax v siBJIeHUsIX.

Bba3oBble ucciefoBaTe/ibCKHe [JeHCTBUS:

yMeHUe MCIO/b30BaTh TOCTaB/IeHHbIe BOMPOChl B KaueCcTBe WHCTPYMEHTa IO3HaHus, a
TaKKe B KauyeCcTBe OCHOBBI jii (hOPMHUDOBAHUSI THUIIOTe3bl [0 TIPOBEPKe TMPaBUIBHOCTH
BbICKa3bIBa€MbIX CY)KJEHUIA;

npuobpeTeHre OIbITa TI0 TJIAHWPOBAHHWIO, OPraHW3alid W TIPOBE/IEHUI0 YYeHWUYeCKHX
JKCIIeEPUMEHTOB, yMeHHe Hab/r0/1aTh 3a XOZ0M TPOL{ecca, CAMOCTOSITe/TBHO TIPOTHO3UPOBATh €ro
pe3ynbTaT, GopMynupoBaTh 00OOIEHHS ¥ BBIBOABI 10 pe3yibTaTaM TPOBEJEHHOTO OIIbITa,
WCCJIeJOBaHUs, COCTAB/ISATh OTUET O TIPO/e/IaHHOM padoTe.

Pab6ora c uadopmanueii:

yMeHHe BbIOMpaTh, aHATM3UPOBATh U UHTEPIPEeTUPOBATh MH(GOPMALIMIO Pa3/TMUHBIX BU/I0B
1 ¢hopM TIpe/iCTaBIeHUs], TTO/TyUaeMy0 U3 Pa3HbIX UCTOYHUKOB (HayuHO-TIOMYJ/ISpHast IuTepaTypa
XUMHUECKOTO COZIep>KaHUsl, CIIpaBOUHbIe TI0CO0Ousi, pecypchl VHTepHeTa), KPUTUUYECKH
OLIeHHMBAaTh TIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO MHGOPMALIIO;

yMeHHe TIPUMEHSTh Pa3/IMuHble MEeTO/IbI U 3aMPOCHI TIPH TIOMCKe U 0TOOpe MHbOPMAaLIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX /IJIs1 BHITIOJTHEHHMs] yueOHBIX U MTOo3HaBaTe/IbHbIX 3a/au
OTIpe/le/IEHHOT0 THUTIA, TPUOOpeTeHHe orbiTa B 00/71aCTH WCMO/MIb30BaHUS WH(OPMAI[MOHHO-
KOMMYHUKATUBHBIX TeXHOJIOTHH, OB/a/leHHe KYTbTYpPOi aKTUBHOTO UCITO/Ib30BAHUS Pa3/TMUHBIX
TOUCKOBBIX CHUCTEM, CaMOCTOSITeJIbHO BbIOMpaTh OMNTHUMaNbHYIO (opMy mpezcTaBIeHUs
vHboOpMallid U WUIIOCTPUPOBATh pelllaeMble 3alaud HeCJ0KHbIMU CXeMaMH, AvarpaMMaMu,
Ipyrumu (opmamu rpadMKy ¥ MX KOMOMHALIASMU;

yMeHHe WCIO/b30BaTh M aHA/IW3UpOBaTh B Tiporiecce yueOHOW UM MCCre/[0BaTeIbCKOMN
JlessTeTbHOCTH MH(POPMAL[UIO O BAUSHUU TPOMBIILIZIEHHOCTH, CeJIbCKOTO X03sIMCTBa U TpaHCToOpTa
Ha COCTOSTHUE OKpY)Karollel MpUPOAHON CpeJbl.

KoMMyHHKaTHBHBIE YyHUBepCa/IbHbIE yUeOHbIe JeCTBHA:

yMeHUsI 3ajJjlaBaTh BOMpPOCHl (B XoJe Auasora U (WIM) [AUCKYCCHUH) TIO CYIIeCTBY
obcyzaeMoii TeMbl, (HOpPMYIMPOBATh CBOM TIPEJIO’KEHUS] OTHOCHTE/IbHO BBITIOJTHEHUS
Npe/JI0XKeHHOM 3a/jauy;

yYMeHUsI TPe/ICTaB/ISATh TIO/TyueHHbIe Pe3y/IbTaThl T03HABATe/IbHOM [1eATeTbHOCTH B YCTHBIX
M TIMCbMEHHBIX TeKCTaX; Je/aTh IMpe3eHTalyi0 pe3y/lbTaTOB BbIMOJHEHUS XUMUUECKOTO
JKcriepuMeHTa (1abopaTOpPHOTO OMbITA, JabOpaTOpHON pabOThl IO HMCC/eOBaHHUIO CBOMCTB
BellecTB, yueOHOro TpoeKTa);

yMeHUsi yueOHOTrO COTPYJHWUECTBA CO CBePCTHUKAMH B COBMECTHOU TO3HABATeTbHOU U
WCCJIe/|0BaTe/TbCKON JIeSITe/TbHOCTH TIPY PellleHWM BO3HUKAIOIIMX TIpo0sieM Ha OCHOBe Y4éTa



o0IIMX WHTEpPecoB U COTJIacOBaHUs TO3UIMK (00CYyXIeHWs, 0OMeH MHEHUSIMH, «MO3TOBbIe
LITYPMbI», KOOP/IMHALUs COBMECTHBIX JIeHCTBUI, Onpe/ie/ieHle KPUTePUEB 10 OL|eHKe KayecTBa
BBLITIOJTHEHHOM pabOoThI U IpyTHe).

PeryisiTuBHBIe yHHUBepca/IbHbIe YUeOHbIe /JeCTBHA:

yMeHHe CaMOCTOSITe/IbHO OMpe/ie/isiTh Lieu [esiTe/IbHOCTH, TIaHupOBaTh, OCYILeCTBIISATH,
KOHTPOJIMPOBAaTb U TIpU HeOOXOJUMOCTU KOPPEKTHPOBaTh CBOK) [IesITe/TbHOCTb, BBIOMPATh
Haubosiee 3QdeKTHBHbIE CMOCOOBI  pellleHWss y4eOHBIX W TI03HABATeNbHBIX  3ajay,
CaMOCTOSITe/IbHO COCTaBJ/ISATh WM KOPPEKTUPOBATh TMPeJIOKEHHBbIM aJropuT™M JeHCTBUM Mpu
BBIIMTOJIHEHUM 33laHMN C YUETOM T[IOJIy4eHUs] HOBBIX 3HaHUW 00 H3yuaemMbiXx OOBeKTax —
Bell[eCTBaX U peaki[usiX, OlleHUBaThb COOTBETCTBUE TOJIyUeHHOTO pe3y/bTaTa 3asiBJIeHHOM 1ie/y,
yMeHHe UCI0JIb30BaTh ¥ aHa/IM3UPOBATh KOHTEKCTHI, TIpe/ijlaraeMble B YCJIOBUM 3aJJaHUM.

INPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpegMeTHBIX pe3y/lbTATOB 110 OCBOEHHIO 0053aTeIbHOTO COJiepyKaHus,

yCTaHOBJIEHHOTO JaHHOM (emepasbHOM pabodeil TIpOrpaMMoOM, BBIE/SIOT: OCBOEHHbBIE
o0yJaroIMMHUCS HayyHble 3HaHUS, YMEHUSI U CIOCOOBI [IeHCTBUM, crierduyeckre s
npeIMEeTHOM 00s1acTi «XUMUsI», BUZBI JeSTeTbHOCTH IO TIOMyYeHHI0 HOBOTO 3HAHUS, €ro
WHTepIrpeTaLuy, Mpeodpa30BaHUI0 U ITPUMEHEeHUI0 B PAa3/IMYHbIX YUeOHbIX ¥ HOBBIX CUTYaLIUsIX.

K xoH1ly oOyuenust B 8 kjiacce mpegMeTHbIe pe3y/bTaThl Ha 0a30BOM YpPOBHE JIOJKHBI

oTpaXkaTb C(hOPMUPOBAHHOCTH ¥ obyuatormumxcs ¢ 3[1P ymeHui:

® pacKpbIBaTh CMbBIC OCHOBHBIX XMMHUYECKUX TOHSATHUM: aTOM, MOJIeKyJa, XMMUUeCKU
3/IeMeHT, TIPOCTOe BeIeCTBO, CJIOKHOe BelecTBO, cCMechb (OAHOpOAHas U
HEOJJHOPOJHasl), Ba/leHTHOCTb, OTHOCHTE/lbHas aTOMHas W MOJeKy/sipHas macca,
KOJIMYeCTBO BelL[eCTBa, MOJIb, MOJSIpHas Macca, MaccoBasi [0/l XUMHUYEeCKOro
jjIeMeHTa B COeIMHEHWM, MOJISIPHbIM O00BEM, OKCH[, KHCJIOTa, OCHOBAHWE, COJib,
3/71eKTPOOTPULIATE/TbHOCTD, CTeleHb OKWUC/IeHUs], XUMUUecKasi peaklysi, KacCUpUKarus
peakLyii: peakLiy COe/JMHEeHUs], peakLiuM pa3/ioXKeHHsl, peakliii 3aMellieHus], peakLiu
oOMeHa, 9K30- U 9HI0TepMHUYeCKHe peakivy, TeryioBoi 3 QekT peakiyy, siipo aToMa,
3JIEKTPOHHBIN CJIOK aToma, aTOMHas OpOuTasb, pPaJuyC aToMa, XUMHUYecCKas CBSI3b,
MoJIsIpHasi M HemoJjisipHasi KOBajieHTHasl CBSI3b, MOHHAsi CBsi3b, WOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi [0/ BelllecTBa (MPOLieHTHasl KOHL|eHTpaL1sl) B pacTBOPE;

® LJ/UTIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XMMMUECKUX TIOHSITUM W TPUMEHSATb 3TH
TIOHSATHS TIPU ONTMCAaHUM BeLLeCTB M UX MpeBpallleHn;

® HCMO/Jb30BaTh XUMMUUECKYIO CHUMBOJMKY /JIl COCTaB/ieHUs (OpMya BeLeCTB U
ypaBHEHUN XUMUUeCKUX peaklui;

e OmpefiesATh BaJeHTHOCTb aTOMOB 3/7IEMEHTOB B OWHApHBIX COeJUHEHUsX, CTereHb
OKUCJIeHUs 3JIEMEHTOB B OWHAapHBIX COeIMHEHWSX, TPUHAZJIeXXHOCTb BeIIeCTB K
orpefieIEHHOMY Kjaccy coeAuHeHUM 10 QopmynaMm, BHJ XWMHAYECKOW CBs3U
(KoBasleHTHasi U MOHHAs1) B HEOPraHUUeCKUX COe/JUHEeHUsIX;

e packpbiBaTb CcMbICa [lepuoguueckoro 3akoHa [I. M. MeHesneeBa: [eMOHCTPUPOBATh
TIOHMMaHWe TepUOINYeCKON 3aBUCMMOCTHA CBOMCTB XMMHUYECKMX 3/IEMEHTOB OT MX
nosiokeHusi B [lepuojuyeckoil cucTeMe, 3aKOHOB COXPaHEHHsI MacChl BelLeCTB,
TIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKY/IIPHOTO YUeHusi, 3aKoHa ABOra/jpo;

e OMUChIBAaTh M XapaKTepu3oBaTh TabyiuuHyr (opmy Ileproanueckoid CHUCTeMbI
XUMUUECKUX 3JIEeMEHTOB: pa3/iiyaTh TOHSTUSl «rJIaBHas moArpymnmna (A-rpymma)» u
«nobouHass noarpynna (b-rpymnma)», Masble U Oosiblle T€pUObl, COOTHOCHUTb
0003HaueHMs], KOTOPble UMeIOTCS B Tabymuile «Ilepuoanueckass CHCTEMAa XUMHUECKUX



snemeHToB [I. V. MeHzeneeBa» C YMC/IOBBIMM XapaKTePUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKUX 37eMeHTOB (COCTaB W 3apsifi sapa, o0Ijee UHC/IO 3JIeKTPOHOB U
pacrpejiesieHre UX I0 371eKTPOHHBIM CJI05IM);

K/accuuMpoBaTh XUMUUECKUe 37IeMeHThbl, HeopraHuyeckue BelllecTBa, XMMUUecKre
peakuuy (M0 YMC/Iy UM COCTaBy Y4yaCTBYIOIIMX B PeakL[MM BeLeCTB, N0 TEIJIOBOMY
sddexry);

XapakTepr30BaTh (OMUCHIBaTh) 00Ie XUMHYEeCKHe CBOMCTBA BeIeCTB pa3/UUHbLIX
K/IacCoB, TIOATBepXKJasi OMuWCaHWe T[pUMepaMd  MOJIEKY/SIPHBIX — ypaBHeHUH
COOTBETCTBYIOIUX XUMHUUECKUX PeaKI[uii;

MIPOrHO3UPOBaTh CBOMCTBA BEIECTB B 3aBUCUMOCTM OT UX KaueCTBEHHOTO COCTaBa,
BO3MO>XHOCTH MPOTeKaHUsI XUMUUeCKUX TTPeBpalljeH! B pa3/TMUHbIX YCIOBUSIX;
BBIUMC/ISITh OTHOCHUTEIbHYIO MOJIEKY/ISIPHYIO U MOJIIPHYIO MacChl BellleCTB, MacCOBYIO
JI0JIF0 XMMAYeCKOro 37ieMeHTa 1o (opMyJsie coeJUHEeHHs, MaCCOBYIO /10O BellleCTBa B
pacTBope, MPOBOAUTH PACUETHI [10 YPABHEHUIO XMMHUYECKOU peakLvy;

TIPUMEHSITb OCHOBHbIE OTepaljii MbICTUTE/NLHOU [leATeTbHOCTH — aHa/li3 U CHUHTe3,
cpaBHeHMe, 00001leHre, CUCTeMaTU3alluio, KIacCU(UKAIUI0, BbIsIBJIeHHEe MPUUUHHO-
-C/Ie[JCTBEHHBbIX CBsI3€M — [J/I1 U3yUeHUs CBOMCTB BeIlleCTB M XUMHWYECKHUX peakLUw,
eCTeCTBeHHO-Hay4YHble ~ MeTOJbl  TI03HaHWUS  —  HaOJ/o/leHHWe,  W3MepeHue,
MO/ieTMpOBaHue, SKCIIepUMeHT (peasibHbIi U MbIC/IEHHBIN);

C/IefioBaTh TIpaBU/IaM  TI0JIb30BaHUSI XUMHUECKOM TOCyZoH Uu 1abopaTOpPHBIM
obopyZioBaHMEM, a TakKe TIpaBW/aM OOpallleHusl C BelljeCTBaMHd B COOTBETCTBHU C
WHCTPYKLIUSIMH T10 BBITIOJTHEHHIO JTa00PAaTOPHBIX XUMHUECKUX OITBITOB I10 ITOTYUYE€HUIO
u cobupaHuio ra3o00pasHbIX BelllecTB (BOJOpOJa M KHC/IOpPOJa), MPUTOTOB/IEHUIO
pacTBOPOB C OTpe/ie/IEHHOM MaCcCOBOM [J10/ield paCTBOPEHHOI'O BellleCTBa, TJIaHUPOBAaTh
Y TIPOBOJIUTHL XMMHUUECKHe SKCTepUMEeHThI 10 Paclio3HaBaHHIO PacTBOPOB Illesioueit 1
KUCJIOT C TIOMOII[bIO0 UHJUKATOPOB (JIakMyc, peHo/TanerH, MeTUI0paHX U Ipyrue).

K koHIly obyueHusi B 9 Kjacce ripejMeTHble pe3y/ibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb c()OpMUPOBAHHOCTD y obyuatoiuxcsi ¢ 3[1P ymenuii:

PacKpbIBaTb CMBIC/I OCHOBHBIX XWUMHUYECKUX TOHSATHUW: XWUMHUYECKUN 3JIEMEHT, aTOM,
MOJIeKyJia, MOH, KaTHOH, aHUOH, IIPOCTOe BeleCTBO, C/I0XKHOe BelleCTBO, Ba/IeHTHOCTD,
3/1eKTPOOTPULIATE/IBHOCTb, CTeleHb OKWUCJ/IeHUs, XUMHUYeCKas peakLusl, XUMUYecKas
CBSI3b, TETUIOBOHM 3(h(dEKT peakiuy, MOJIb, MOJISIPHBIA 00BEM, PacTBOP, 3JIEKTPOJIUTHI,
HEeJIeKTPOJIUTBI, 3JIEKTPOJUTUUECKAs. AMCCOL[HAIUs, peaKklid MOHHOro 0OMeHa,
KaTajrM3aTtop, XWMHUYeCKOe paBHOBecwe, oOpaThMble U HeoOpaTHMble peakiyy,
OKHCJIUTe/IbHO-BOCCTAHOBUTE/IbHBIE  peakluy,  OKUC/IUTeb,  BOCCTaHOBUTEJIb,
OKHMCJIeHMe U BOCCTAHOBJIEHHWe, a/oTpOIus, amM(pOTepHOCTb, XUMHUYeCKas CBS3b
(KoBasieHTHasi, WOHHasi, MeTasyiduecKasi), KpUCTa//iMueckas pelliéTKa, KOppOo3usi
MeTa/IZIOB, CI/IaBbl, CKOPOCTb XWUMHWYECKOW peakluu, TMpeAenbHO AOMyCcTUMast
koHUeHTpauus [1/1K BerjecTsa;

W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMWUECKUX TOHSATUW WU TIPUMEHSITb 3TH
TIOHSATHS TIPU ONTMCaHUM BeLLeCTB M UX MpeBpallleHnH;

WCT0/Ib30BaTh XWMHUYECKYH) CHUMBOJIMKY [I/isl COCTaBleHUs (OpMy/n BelllecTB U
ypaBHeHUN XUMUUeCKUX peakiui;

omnpefesaTb BaJeHTHOCTb U CTeleHb OKUCJIeHUS XUMUUYeCKUX 3SJIEeMEHTOB B
COeIMHeHUsIX Pa3/IMUHOIO COCTaBa, IPUHAJJIEKHOCTb BelleCTB K OIpefeléHHOMY
KJlacCy Coe/IMHeHWH 10 (opMmy/nam, BUJ XMMHUYECKOW CBsi3u (KOBasjieHTHasl, MOHHas,



MeTa/lsinyeckasi) B HeOpraHWYeCKUX COeJIMHEHHWsIX, 3aps/, HWOHAa M0 XUMHUUeCKOu
¢dbopmyre, xapakTep cpefbl B BOAHBIX pacTBOpaxX HEOPraHWYeCKUX COeJMHEeHWUMN, TUI
KPUCTA/IJTMUECKON PelIETKYM KOHKPETHOT' O BEILleCTBa;

packpeiBaTh cMbIC [lepuoanueckoro 3akoHa /[l. V1. MeHjeneeBa U @eMOHCTPUPOBATh
ero MoOHUMaHKe: OIMChIBaTh M XapaKTepu3oBaTh TabmuuHyo Gopmy [lepuoguueckoit
CUCTeMbl XUMUUECKHUX 3/IEeMEHTOB: pa3/iMyaTh TOHSITUS «rJiaBHas mnoAarpymnmna (A-
rpymnma)» W «rnobouHas moarpymma (B-rpymnma)», Manble W Oofblive TIEPUOABI,
COOTHOCUTH 0003HaueHWs], KOTOpble WMEHTCs B IepuoAudYeckor Tabnuie, C
YUC/IOBBIMU XapaKTepPUCTUKaMU CTPOEHHSI aTOMOB XMMHUUECKUX 3/IeMeHTOB (COCTaB U
3apsif sifipa, oblriee YKMC/I0 3/IEKTPOHOB U pacIipeie/ieHre UX IO 3/IeKTPOHHBIM CJI0SiM),
00BSICHATL 0OIIMe 3aKOHOMEPHOCTH B HW3MEHEHWM CBOWCTB 3/IEMEHTOB U UX
CoeJJHEHMI B TIpeJiesiaX MaJbIX MepruoJ0B U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUs
VX aTOMOB;

K/1accuuIMpoBaTh XUMUUECKUe 37IeMeHThbl, HeopraHuueckue BelllecTBa, XUMUUeCKue
peakuyy (MO0 YMC/IYy M COCTaBy YYaCTBYHOIIMX B peakL[MM BelecTB, 0 TerJIOBOMY
3¢ dexTy, 10 U3MeHeHUIO CTeTrleHel OKUC/IeHUs XUMUUYeCKUX 371eMeHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) 00LMe U crenupUUecKue XWMHUYeCKHe CBOWCTBA
TIPOCTBIX W CJIOJKHBIX BelLleCTB, MOATBep)K/Aasi OMKcaHre pUMepaMy MOJIEKY/ISIDHBIX U
VIOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX peaKLni;

COCTaB/ISITh YPaBHEHUsI 37IeKTPOJIUTUUECKON AUCCOLMALIMM KUCIOT, 11ie/Ioueid U coiel,
TIO/THbIe W COKpAIL|éHHbIe YpaBHEHHs peakiuii HOHHOTO 0OMeHa, YpaBHEHUsI peaKLHi,
MO/TBEePXKJAOLUX CYILIeCTBOBAaHWE TeHeTUYeCKOW CBSI3U MeXAy BelecTBaMHu
Pa3/IMUHBIX K/aCCOB;

PaCKpbIBaTh CYIHOCTb OKHC/IUTEbHO-BOCCTAHOBUTE/BHBIX peaki|il TOoCpe/[CTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO DaslaHCca ITUX PeaKI[Hii;

TIPOTHO3UPOBATh CBOMCTBA BeIeCTB B 3aBUCHUMOCTH OT UX CTPOEHUS, BO3MO>KHOCTHU
MpPOTeKaHWsl XMMUUeCKUX MpeBpallleHuid B Pa3/IMUHBIX YCIOBUSX;

BBIUMC/ISITh OTHOCHUTEBHYIO MOJIEKY/ISIPHYIO U MOJIIPHYIO MacChl BellleCTB, MacCOBYIO
JI0JIF0 XUMHUYEeCKOT0 37ieMeHTa 10 (opMysie coeJuHeHUs], MaCCOBYIO JI0JI0 BellleCTBa B
pacTBope, NMPOBO/IUTh PAaCUéThl M0 YPAaBHEHHMIO XUMUUECKOM peakivu;

coO/mofaTh TIpaBW/a TI0JIb30BaHUS XUMHYECKOW TMOCy#od u  1abopaTOpPHBIM
obopyz0BaHMEM, a TaKKe TpaBWIa OOpalleHHs] C BeljeCTBAMU B COOTBETCTBUH C
WHCTPYKLIMSIMH TI0 BBITIOJTHEHHIO 1aOD0PaTOPHBIX XUMUUYECKUX OTBITOB 10 TIOTYYeHHI0
¥ coOMpaHMIO Tra3000pa3HbIX BeleCTB (aMMMAaKa 1 yryIeKHUC/IOro Tra3a);

TIPOBO/IUTL peakLUY, MOATBePKAatole KauyeCTBeHHbIN COCTaB Pa3/MUHBbIX BeleCTB:
pacrio3HaBaTh OIBITHBIM TYTEM XJIOpUA-, OpomMuz-, uoauz-, KapboHat-, docdar-,
CWIWKAT-, Cynab(aT-, TUAPOKCHUJ-UOHBbI, KaTUOHbI aMMOHHSI U WOHBbI HU3yUYEHHBIX
MeTaJlIOB, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUeCKUX BeIlleCTB;
NIPUMEHSITh OCHOBHbIE OIepalidy MbICUTEbHOU [IesiTe/IbHOCTH — aHa/li3 U CUHTe3,
cpaBHeHHWe, 0000IeHre, CHUCTeMaTHU3al[|i0, BbISBJIEHHE TIPUYUHHO-CIIe/[CTBEHHBIX
cBsizeli — /i1 M3y4yeHUsi CBOMCTB BeIleCTB M XUMMUECKUX peakldid, eCTeCTBeHHO-
HayyHble MeTOZAbl TI03HaHWs — Hab/arofeHue, u3MepeHUe, MO/e/MpOBaHuUe,
5KCMepuMeHT (peasibHbli U MBICJIEHHBIN).



TEMATHNYECKOE IVNTAHUPOBAHUWE

8 KJ/TIACC
KosmmuecTrBo yacoB
Ne HaumeHoBaHMe pa3jiesioB U OneKTpoHHbIE (I{U(POBHIE)
n/n TeM MPOrpaMMmbI Bcero Konrponeubie TIpakTiyeckue oOpa3oBaTe/IbHbIE PeCypChI
paboThI padoThI
Pa3pesn 1. IlepBoHaya/ibHbIe XMMHUUYECKHE TIOHATUSA
Xumust — BaxkHasi 00/1aCTh
11 eCTeCTBO3HaHUS U . ’ bubmoTeka LIOK
MpaKTUUeCKOU J1eATeTbHOCTU https://m.edsoo.ru/7f41837c
yesioBeKa
1.2 BeujectBa n xumnueckue 15 1 bubmoTeka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Nroro no pa3geny 20
Pa3sgen 2. BaxHeiue npejCcTaBUTe/ M HeOPraHMUeCKUX BellecTB
21 Bo3gyx. Kucnopog. IoHsaTtue 6 1 bubmoTeka [IOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bogopoz.IlonsTue o KucioTax 3 1 bubmoreka LIOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [ToHsITHE 006 5 1 1 bubmoTeka LIOK
) OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE K/1aCChI 1 1 1 Bbubmoteka LIOK
HeopraHuuecKux coeJuHeHUM https://m.edsoo.ru/7f41837c
Ntoro no pazgeny 30

Pa3pen 3. Ilepuopuueckuii 3akoH U Ilepuosuueckas cucreMa XumMuueckux 3;1eMeHToB [I. V1. MeHjienieeBa. CTpoeHue aToMOB.

XumMuueckas cBsizb. OKHC/IMTE/THbHO-BOCCTAHOBUTE/TbHbIE peaKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepropnuecknii 3aKOH 1
[lepuogyueckas cucrema

bubmmoreka LJOK
3.1 XVMUUeCKUxX 371eMeHToB /1. . 7 htps://m.e dsc]i).ru 17841837 ¢
Mengene-eBa. CTpoeHue
aToMa
XuUMHUecKkasi CBSI3b.
3.2 OkucuTe/IbHO- 8 Bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTE/IbHbIE PeaKLUU
bubmoTeka LIOK
Hroro ro paspeny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpemsi 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

KonuuyecrBo yacos JJIeKTPOHHBbIE
HaumeHoBaHUe pa3/ie/ioB U TeM (udpoBbie)
Ne n/n KonTponbHbie | IIpakTHYeckue
NMporpaMmsbI Bcero oOpa3oBarte/IbHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. BewjecTtBo 1 XuMHUYeCKHe peakniui
11 [ToBTOpEHME U yriybOieHre 3HAaHUH . 1 bubmmoreka LIOK
' OCHOBHBIX pa3ie/sioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XMMHUUYeCKUX 4 bubnuoreka LIOK
) peakiuit https://m.edsoo.ru/7f41a636
13 OJIEKTPOJIUTUYeCKas JUCCOLaLIUs. 3 1 1 bubmmoreka LIOK
' XyMHUUeCcKHe peakliyd B pacTBOpax https://m.edsoo.ru/7f41a636
Nroro no pa3geny 17
Pa3pen 2. HemeTa/l/ibl M X COeJUHEHHSA
21 OO0111as1 XxapaKTepUCTUKa XUMHUUEeCKUX 4 1 bubmioreka LJOK
) yieMeHTOB VIIA-rpytmbl. ["ajioreHsl https://m.edsoo.ru/7f41a636
OO6r11ast XxapaKTepUCTHKa ec
22 aneweron VIA-rpynme, Cepa e : bbmorera LIOK
' PyTbL. T-€p https://m.edsoo.ru/7f41a636
CoeJJHeHUsI
06
23 snewerron VA-rpynma, Asor,gochop i 7 ;| Bimomea IOK
) PYTHIBL. ’ P https://m.edsoo.ru/7f41a636
Coe/ITHeHUst
06
24 anewerron IVA-rpymms, Yenepon ; 1 , | BubmoreraloK
) . DYTHTBL. poA https://m.edsoo.ru/7f41a636
KPeMHUH U UX COeJUHeHUsT
Nroro no pa3speny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pazgen 3. Mera/uibl U X COeJMUHEHHS

bubmmoreka IIOK
1 % 4
3 Obure cBoiicTBa MeTa/I0B https://m.edsoo.ru/7f41a636
bubnmoteka LJOK
2 B 7| 1
3 KHeUIIIMe MeTasl/Tbl U UX COeIMHeHNs 6 hitps:/m.edsoo.ru/7f41a636
Nroro no pa3peny 20
Pazpgen 4. Xumusi ¥ OKpy)Kawoujas cpeja
4.1 BenjecTBa ¥ MaTepuabl B XKU3HU Ye/IOBEKa 3 bubmorexa LOK
) H P https://m.edsoo.ru/7f41a636
Wtoro no pazgeny 3
Pe3epBHOe BpeMst 3 Bubmiorexa [OK
P P https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IIOYPOYHOE IVNTAHUPOBAHUWE

8 K/IACC
No Komuecrso yacoB Nara J/IeKTpoHHbBIe U(POBbIE
) Tema ypoka Konrtposabnblie | IlpakTnueckue oOpa3oBaTe/bHbIE
n/n Bcero U3yueHHo
paboThI padoThI pecypchbl

1 [Ipegmet xvmuu. Posib XMy B 1 bubmoreka IIOK
JKA3HM uesioBeKa. Tesa v BeljecTBa https://m.edsoo.ru/ff0d210c

9 IToHsiThe 0 MeToax rMo3HaHWA B 1 bubmoteka LJOK
XUMUU https://m.edsoo.ru/ff0d227e
[MpakTrueckast pabota Ne 1 «IIpaBuia

3 paboThI B 1abopaTopuu ¥ IPUEMBI 1 1 bubmoreka LIOK
obparrieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
obopymoBaHrEM»

4 Yuctble BerjecTBa M cMecy. CriocoObI 1 bubnuoreka LIOK
pasziesieHus1 CMecen https://m.edsoo.ru/ff0d26ca
[MpakTuyeckast pabota Ne 2

5 <<1£)a3,qeneHI/Ie cn[/)lecef/i (Ha mpumepe 1 1 Bubmiorexa LOK

. https://m.edsoo.ru/ff0d28c8
OUMCTKU TTIOBapEHHOM COJIN)»
bubmmoreka IIOK

6 ATOMBI H MOJIEKY I 1 https://m.edsoo.ru/ff0d2a6c¢c

7 XUMUYECKUe 371eMeHTbl. 3HaK1 1 bubmioteka LJOK
(CMMBOJIBI) XMMHUYECKUX 3/IeMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u CoKHbBIE BeleCcTBa 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0d2a6c¢c

9 ATOMHO-MOJIEKY/IIDHOE YYeHHe 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50

10 3aKOH II0CTOSIHCTBA COCTaBa 1 Bbubmoteka LIOK
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Bell[eCTB. XMUueckasi hopmyra.
BaneHTHOCTh aTOMOB XUMHUYECKUX

https://m.edsoo.ru/ff0d2eae

3/IeMEeHTOB
1 OTHOoCuTe/bHAs aTOMHasi Macca. bubmoreka LIOK
OTHOCHUTe/TbHAsE MOJIEKY/IsIpHast Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 0151 XMMHAYeCKOr o bubmoreka IIOK
37IeMeHTa B COeIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemjectBa. MoJib. bubmoteka LIOK
MouJisipHasi Macca https://m.edsoo.ru/ff0d5230
14 du3nyecKre U XUMHUYeCKUe sIBJIeHUs. bubmioreka LJOK
XuMHueckasi peakLjusi https://m.edsoo.ru/ff0d37fa
15 IIpy3HaKu U yC/10BUS TIPOTEKaHUS bubmoreka LIOK
XUMHUYECKUX peaKLvi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHUsI MaCChl BeILleCTB. bubmioreka LJOK
XuMHUUecKue ypaBHeHUs https://m.edsoo.ru/ff0d3b88
BbrurcieHust KOiM4eCcTBa, Macchl
17 BeIL[eCTBa [0 YpPaBHEHUSIM bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUECKUX PeaKIvii
Krnaccudukaiiys XuMruueckux
18 peaKqu?I) (cos,qHHeHHﬂ pasiioKeHus Bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa)
M. B. JIOMOHOCOB — YU€HBbIii-
19 SHIUK/IOMeJUCT. OGoquueHHe u Bubmiorexa LOK
. https://m.edsoo.ru/ff0d40c4
cUcTeMaTU3alus 3HaHUM
20 KonTponbHas pabota Nel mo Teme bubmoreka LIOK
«BeiecTBa ¥ XMUUeCKHe peakLAn» https://m.edsoo.ru/ff0d4290
71 Bo3gyx — cmech rasos. CocraB bubmioreka LIOK

Bo3ayxa. Kucmopog — snemeHT 1

https://m.edsoo.ru/ff0d448e
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MpOCTOE BEIeCTBO. O30H

dusnuecKkre U XUMHUYeCKHe CBOMCTBA

bubmioreka LJOK

22 KHCI10pO/A (peakLHH OKHCIIeHHS, https://m.edsoo.ru/ff0d4614
ropenwue). [ToHusaTre 06 okcumax
CriocobbI rosiyueHUst KUCIOPOAA B
23 naboparopuu quPOMbIH_UIEHprCTI/I. Bubamorexa LIOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHuve Kuciopoga
TerioBoi 3pdeKT XuMHuuecKoi
24 peakiLu, TIOHSTHE O bubmoteka LJOK
TePMOXUMHUUECKOM ypaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 9H/I0TEPMUYECKUX PeaKIUsX
Tonnueo (HedTh, yrosb U MeTaH).
25 3anH3HEIEI/Ie¢];OB,qny;(a CTI0CO0BI Zro bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
ripe/j0TBpalLeHusT
[MpakTrueckast pabora Ne 3 o Teme
26 «Ill)onyquHe u I()3061/1paH1/1e Bubamorexa LIOK
o https://m.edsoo.ru/ff0d4ae2
KHMCJIOPO/a, U3yueHue ero CBOMCTB»
97 Bopopon — 3nmemeHT U pocToe bubmioreka LJOK
BellecTBO. HaxoxxzeHue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)8 dusrueckre U XMMHAUeCKre CBOMCTBA bubmmoreka IIOK
Bogopoza. Ilpumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
29 [ToHATHE O KMC/IOTAX U COMAX Bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bI 1o/TyueHUst BOIOPO/ia B bubmoreka IIOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTueckasi pabora Ne 4 1o Teme Bu6morexa LIOK
31 «[Tonyuenuve u cobupaHue BOA0OPO/a,

HU3y4yeHue ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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MonsipHbiii 06bEM ra3oB. 3aKOH

bubmioreka LJOK

32 ABorazpo https://m.edsoo.ru/ff0d542e
Bbruncsienust 00béMa, KOTMUeCTBa
33 BelljecTBa rasa Iio ero U3sBeCTHOMy Bubmmorexa LIOK
- https://m.edsoo.ru/ff0d55a0
KOJINYeCTBY BelllecTBa Wi 00bEMY
Beruniciienusi 06 5EMOB ra3oB 110
34 YPaBHEHUIO peakl[i Ha OCHOBE Bubmorexa LIOK
N o https://m.edsoo.ru/ff0d5708
3aKOHa 0OBEMHBIX OTHOILIIEHUI Ta30B
35 dusnueckre U XUMUUeCK1e CBOMCTBA bubmoteka LJOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTre 06 Bbubmioteka LIOK
WH/JIMKaTOpax https://m.edsoo.ru/ff0d59e2
Bojia Kak pacTBOpUTeJIb.
37 HacpliieHHbIe ¥ HEHACHIIIIeHHbIE bubnuoreka LIOK
pacTBophbl. MaccoBas /0151 BelllecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTueckasi pabora Ne 5 1o Teme
38 «IIpurorossieHre pacTBOPOB C bubnuoreka LIOK
onpe/ie/IEHHOM MaCcCOBOM /1071ei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BellleCcTBa»
39 KonTtponbHast pabota Ne2 1o Teme bubmoreka LIOK
«Kucnopoa. Bogopos. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Knaccudukarus, bubmioreka LJOK
HOMEHKJ/IaTypa https://m.edsoo.ru/ff0d664e
’ https://m.edsoo.ru/ff0d664e
amM(OoTepHBIX OKCHIOB
42 OcHoBaHus: COCTaB, K/lacCuhUKaLys, bu6mioreka LJOK
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HOMeHK/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TosyueHue U XMMHUYeCKHe CBOMCTBA Bubmioteka LIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocTtas, Kiaccudukaiys, bubmoteka LIOK
HOMEeHK/IaTypa https://m.edsoo.ru/ff0dfee2
45 [TosyueHue U XMMHYeCKHe CBOMCTBA Bubmoteka LIOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Couu (cpeaHue): HOMeHK/I1aTypa,
46 CHOCO((SBII) H'Z:)qu)EHHH XI/IMI/I‘-IZEKI/IE Bubamorexa LIOK
N ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Mpaktrueckast pabora Ne 6. PerieHne
47 3KCIepUMEeHTAa/IbHBIX 3a/1au 110 TemMe bubmoreka LIOK
«OCHOBHBI€ KJ/IaCChl HEOPraHUYeCKUX https://m.edsoo.ru/00ad9b7c
coeJMHeHU»
['eHeTnueckas CBsi3b Me
48 KjlaccaMyu HeopraHqucz;ﬂxy Bubmorexa LIOK
. https://m.edsoo.ru/00ad9a50
coelMHeHUI
49 O600111eHMe U cCUCTeMaTH3aLst bubnuoreka LIOK
3HaHUM https://m.edsoo.ru/00ad9cb?2
KonTtponbHast pabota Ne3 1o Teme
50 "OCHEBHI)IE KJIFE)ICCI:I HeopraHuveCcKux Bubmorexa LIOK
o https://m.edsoo.ru/00ad9ela
coelMHeHUI
[TepBbie MOTBITKH nbuKamm
51 XI:I\I/)II/ILI:CKEX aneMZIJJIig;. lq)[OHf{?I/Ie 0 Bubmiorexa LIOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHbIX 3/IeMEHTOB
[leproanueckuii 3aKOH U Bu6miorexa LIOK
52 [lepuoguueckas cucremMa

XMMHUYeCKUX 3/1eMeHToB /1. U.

https://m.edsoo.ru/00ada52c
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MenpesneeBa

53 Ilepuoppl, rpymisl, NOATPYIIIILL Bubmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Ctpoennrie atoMoB. COCTaB aTOMHBIX bubmoteka LIOK
siiep. 3oTomnbl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX o6onoquv Bu6mioexa LIOK
55 aToMoB 3JieMeHTOB [leprogyueckon
https://m.edsoo.ru/00ada6bc
cucrtemsl 1. I. MeHpeneeBa
XapakTeprucTUKa XMMUUeCKOT 0
56 3/71IeMeHTa I10 ero I0JI0KeHUIO B bubnuoreka LIOK
[Mepuoguueckoii cucteme 1. U. https://m.edsoo.ru/00ada824
MengeneeBa
3unauenue [lepyuoguyeckoro 3aKoHa
£ JJIs1 Pa3BUTHSI HAYKU U TTPAKTUKU. [, bubnuoreka LIOK
. MeHJieneeB — yuéHBIM, refaror u https://m.edsoo.ru/00ada96e
rpaXKJaHUH
58 DJIEKTPOOTPHULIATETLHOCTh aTOMOB bubmioteka LIOK
XUMHUUYECKHUX 3/1IeMEeHTOB https://m.edsoo.ru/00adaab8
bubmoreka IIOK
>9 VowHast xumieckas Cessb https://m.edsoo.ru/00adac34
60 KogBanenTHast nosisspHasi XaMuuecKas bubmoreka LIOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBaneHTtHas HenoJisipHas bubnuoreka LIOK
XUMUUecKasi CBSI3b https://m.edsoo.ru/00adaab9
bubmoreka LIOK
62 (CTereHs, OKHC/IeHHS https://m.edsoo.ru/00adae28
63 OxKuC/IMTeIbHO-BOCCTAHOBUTE/IbHBIE bubnuoreka LIOK

peakiuu

https://m.edsoo.ru/00adb076
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bubmioreka LJOK

64 OxucnuTeny ¥ BOCCTaHOBUTEJIN 1 https://m.eds0o.ru/00adb076
o | ommmm e |
CBSI3b» https://m.edsoo.ru/00adb486
66 Pe3epBHbIii ypok. O6001IeHTE 1 1 Bubmoteka LIOK
CHCTeMaTu3aIisl 3HaHUH https://m.edsoo.ru/00adb33c
67 Pe3epeHbiii ypok. O60011I€HNE U 1 bubmoteka LIOK
cHUCTeMaTH3allysl 3HaHUI https://m.edsoo.ru/00ad9cb2
68 Pe3epBHbIii ypok. O6001IeHTE 1 1 bubnuoreka LIOK
cUcTeMaTU3alus 3HaHUM https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME
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9 KVIACC

Ko/snuecTBO yacoB

J/1IeKTpPOHHBbIe U(POBbIe

1:;211 Tema ypoxa Beero Kontponbubie | IIpakTHueckue fd[:;:ennﬂ o0pasoBaTe/LHbIE
paboThI padoThI pecypchl
[Teprogruecknii 3aKOH.

1 Ilepuoguueckas cucremMa 1 Bbubmoteka LIOK
XUMHUUYECKUX 371eMeHTOB [I. U. https://m.edsoo.ru/00adb59e
MeHpeneeBa

2| concmmmmece onevens | 1 Eunorera LIOK

. https://m.edsoo.ru/00adb6b6
TepPBBIX TPEX MEePUO/I0B

3 Knaccudukaiysi 1 HOMeHK/IaTypa 1 bubmoteka LJOK
HeopraHWYeCKUX BellleCTB https://m.edsoo.ru/00adb7e2

4 Buibl XiMHUeCKOU CBSI3U U THTIbI 1 bubmioreka LIOK
KPUCTa/VINYeCKUX PeléToK https://m.edsoo.ru/00adbac6
KonTponbHas pabota Nel mo Teme

. «[ToBTOpEHUe U yriybneHue 1 1
3HAaHUM OCHOBHBIX pa3ziesioB Kypca
8 knacca»

6 Knaccudukanys xummuueckux 1 bubmoreka LIOK
peakiuii Mo pa3/IMYHbIM MpH3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsiTHE 0 CKOPOCTU XUMUYeCKOMH

7 peakLyun. HOHHPTI/IE 0 FTOMOT'eHHBIX U 1 Bubamorexa LIOK

https://m.edsoo.ru/00adbe9a
reTepoOreHHbIX peakiUsIX
IloHsATHE O XYMUYECKOM Bu6miorexa LIOK
8 paBHOBecHU. DaKTOPbI, BIUSIOLLIHE 1

Ha CKOPOCTb XUMHAUECKOU peakun

https://m.edsoo.ru/00adc28c
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H I10J/10KeHre XUMHUYeCKOro

paBHOBeCUSsI
9 OxkucuTebHO- bubmmoreka IIOK
BOCCTAHOBUTEJIbHbIE pPeaKiin https://m.edsoo.ru/00adcade
Teopwusi 371eKTPOIUTHUECKON
10 ,ZLI/ICEOLII/I&LII/II/I?CI/I]IBHLIG U c1abble Bubmorexa LIOK
https://m.edsoo.ru/00adcd68
371eKTPOJIUTHI
11 VoHHble ypaBHeHUs peakLii Bubamorexa LIOK
https://m.edsoo.ru/00add448
XrMUUeCcKre CBOMCTBA KUCJIOT U
12 OCHOBaHWI B CBeTe MpeZCTaB/lIeHu Bbubmioteka LIOK
00 3/IeKTPO/TUTHUECKOU https://m.edsoo.ru/00add5d8
Jyccouyanyn
XrMUUecKue CBOMCTBA COJiel B
13 CBeTe TIpe/ICTaB/IeHHH 00 Bubmiorexa LOK
. https://m.edsoo.ru/00add8b2
3/1IEKTPOJIMTUYECKON AUCCOLUAl[uU
14 [TonsiTme o ruaponuse comneu Bubmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O6o001eHre 1 cucTemMaTH3arys Bubmoteka LIOK
3HAHUKI https://m.edsoo.ru/00addd12
[MpakTryeckast pabota Ne 1.
16 «lfemeHHe 9KC1'IpepI/IMeHTaJ'IbHBIX Bubmorexa LIOK
https://m.edsoo.ru/00addbfa
3a/au»
KonrpospHast pabota Ne2 o Teme
17 «DJIEKTPOTUTUYECKAS bubmoreka LIOK
Jucconuanys. XuMuuecKye https://m.edsoo.ru/00addec0O
peakLiy B paCTBOpax»
18 OO0111ast XapaKTePUCTHKA rajIoreHOB. bubmoreka IIOK
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XuMHYecKre CBOMCTBA Ha MpyUMepe
xJji0pa

https://m.edsoo.ru/00addfe2

Xnoposogopoz. CossiHast KUCI/IOTa,

bubmioreka LIOK

19 XUMUUECKHUE CBOMUCTBA, ITI0/IyUeHuUe,

i https://m.edsoo.ru/00ade104
TIpUMeHeHue
[MpakTrueckast pabora Ne 2 1o Teme

20 ﬁo erte cop oii OC o bubmoteka LIOK

«[TonyueHuvie CoJSIHOM KUCJ/IOTHI,

ya . . https://m.edsoo.ru/00ade348
r3ydyeHue eé CBOUCTB»
Bbrurcnienusi o ypaBHEHUSIM

91 P - bubmoreka IIOK
XUMHUeCKUX Peakivii, eC/ii OfuH

beaxh A https://m.edsoo.ru/00ade488
13 peareHTOoB /laH B U30bITKe

9 OO01jast XapaKTePUCTHUKA 37IEMEHTOB bubmoreka LIOK
VIA-rpymrbl https://m.edsoo.ru/00ade64a
AnnorponHbie MOAUGUKALIMU CEPBI.

93 HaxoxpneHnue cepsbl u eé bubmioreka LIOK
COeJJHeHWH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XyMHUUeCKre CBOMCTBA Cepbl
CepoBofiopo/i, CTpOeHue,

24 Q)HEqu?KIEeAI/I XI/IpMI/I‘-IeCKI/Ie Bubmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcupsl cepbl. CepHasi KUCIOTA,
25 (bI/BI/If:eCKHIe) u XHI\EI/I‘-IECKI/IG Bubamorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMeHeHUe
XuMuyeckue peakiivu, jie)kaliye B
OCHOBe TTPOMBIIIIEHHOTO criocoba
P . bubnuoreka LIOK
26 MOJIy4eHUs1 CEPHOW KUC/IOTBI.

XuMHueckoe 3arpsi3HeHue
OKPY>Karollleu cpe/ibl

https://m.edsoo.ru/00adec8a
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COeJVUHEHUAMU CePbI

BbluriciieHre MaccoBo#M 101

bubmoreka IIOK

27
BBIXO/Ia MPOJIYKTa peaKLiuu https://m.edsoo.ru/00adec8a
OO6111ast XapaKTepUCTHKA 37IEMEHTOB
VA- . A3orT,

FPyHH! ! bubmoreka LIOK
28 PACHPOCTPAHEHHE B IPUPOAE, https://m.edsoo.ru/00adeeab
bu3nUeCcKre U XUMUUECKUe — )
CBOMCTBA
AMMMaK, ero pusrueckue u Bu6miorexa LIOK
5 N
9 XUMHUYECKHe CBOWCTBA, MOJTyYeHHe https://m.edsoo.ru/00adf004
Y TIpUMeHeHre
[TpakTrueckasi pabora Ne 3 1o Teme Bu6miorexa LIOK

30 1
« Oﬂyqf HHE AMMUERS, HEyHerHe https://m.edsoo.ru/00adf180
€T0 CBOMCTB»

31 A30THasi KUC/IOTa, eé pusnueckue U bubnuoreka LIOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Vcrionib30BaHWe HUTPATOB U COeid
aMMOHMS B KaueCTBe MUHEPA/TbHBIX Bubmorexa LIOK

32 obpeHunii. XuMHueCKoe
yAOLP . https://m.edsoo.ru/00adf518
3arpsi3HeHue OKpY»Karollei cpefibl
COeJMHEeHUSIMU a30Ta
docdop. Okcup dochopa (V) u Bu6mioexa LIOK

33 (dhocdopHasi KucioTa, pusnueckue U hitps://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, TI0/IyUeHue — ]
Vcnonb3oBanue (ocdaToB B

34 KaueCTBe MHUHepPa/bHbIX bubmoteka LIOK

yno6peHuii. 3arpsisHeHue
MIPUPOJHOM cpeAibl hocdaTamu

https://m.edsoo.ru/00adfc20
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Yrnepos, pacrpocTpaHeHHe B

35 ripupoze, husnueckue u Bubmiorexa LOK
’ - https://m.edsoo.ru/00adfd9c
XUMUYeCKHe CBOMCTBa
Okcuppl yriepoja, ux pusnueckue
Y XUMHUeCKre CBONCTBA.
36 OKosnoruueckue rMpodeMbl Bubmiorexa LOK
’ https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKCH/IOM yT/iepoia
av)
. bubmoteka LJOK
37 YToMbHaz KHC/OTa 1 e€ Cory https://m.edsoo.ru/00ae006c¢
I[MpakTrueckas pabota Ne 4 1o Teme
38 "[lo/iyyeHue yryieKMcsIoro rasa. bubmoreka IIOK
KauecTBeHHasi peakiiysi Ha https://m.edsoo.ru/00ae027e
KapOoHaT-noH"
[TepBoHaya/bHEIE TOHATHUS 00
39 OplPaHI/IquKI/IX BellleCTBax Kak o0 Bubamorexa LIOK
https://m.edsoo.ru/00ae054e
COeJJUHEeHUSX yIyIepoza
. bubmoreka LIOK
40 Kpemruit 1 ero coeanHenns https://m.edsoo.ru/00ae080a
[MpakTrueckast pabota Ne 5.
41 Perienue skcriepuMeHTaIbHBIX bubmoreka LIOK
3a/1au 110 TeMe «BakHeliie https://m.edsoo.ru/00ae0bf2
HeMeTaJl/Tbl ¥ UX COeJUHeHUS»
KonTponbHas pabota Ne3 o Teme
42 «Ba>KII)1eI71LHHe I:IeM(eTaﬂmJI U UX Bubmorexa LOK
https://m.edsoo.ru/00ae0e18
coeJruHeHUA»
43 OOb11jas1 XapaKTepUCTHKA bubmioreka LJOK

XUMHWYeCKHX 3/IeMEeHTOB —

https://m.edsoo.ru/00ael103e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

MeTas/u10B. MeTajinueckas CBs3b U
MeTa/uIn4yecKast KpucTa/uiiyeckas
pewétka. PUsnvecKue CBOMCTBa
MeTaJyIoB

XuMHUUecKre CBOHCTBa METaslJIoB.

bubmoreka LIOK

44 i;ﬁ;;iiiigﬂgsf;:;gm https://m.edsoo.ru/00ael156
OO6r11e criocoObI OTyYeHuUsT
o | e Cove e
PeAKIEH, eCITH OJIHH H3 DEATEHTOR https://m.edsoo.ru/00ael156
COJIeP>KUT TIPUMECH
46 [ToHsATHE O KOPPO3UM MeTaJI/IOB Bubmorexa LIOK
https://m.edsoo.ru/00ael1278
bubmioreka LIOK
& Hienosmbe Metane! https://m.edsc]i).ru/Oan14b2
48 OKcuabl U TUAPOKCUBI HATPUS U bubmoreka LIOK
Ka/ug https://m.edsoo.ru/00ae14b?2
49 IIlesrouHO3eMe IbHbIe MeTasl/Ibl — bubnuoreka LIOK
Ka/bLIUM M MarHUM https://m.edsoo.ru/00ael15e8
50 BakHelillive coeiuHeHUs1 Ka/lbLUsI Bubmorexa LIOK
https://m.edsoo.ru/00ael15e8
£1 O606Hj€HI/Ie Y CHUCTeMaTH3alyst
3HaHUMN
5o JKécTKoCTh BOJBI 1 CTIOCOOBI eé bubmoreka LIOK
yCTpaHeHUst https://m.edsoo.ru/00ae 1886
£3 I[MpakTueckas pabota Ne 6 o Teme bubnuoreka LIOK

"’KECTKOCTb BOZBI U METO/IbI eé

https://m.edsoo.ru/00aelae8
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ycTpaHeHus"

. Bubmioteka LIOK
>4 AsmoMHHHH https://m.edsoo.ru/00aelc64
c5 AmM@oTepHbIe CBOMCTBa OKCHA U bubmoteka LIOK
TUPOKCU/IA https://m.edsoo.ru/00aelc64
bubmoreka IIOK
> Keneso https://m.edsoo.ru/00ael1d86
57 OKcnppl, TUAPOKCHIBI U COJTA bubmoreka LIOK
kese3a (II) u xxenesa (I11) https://m.edsoo.ru/00ae35e6
cg O600111eHMe ¥ CUCTeMAaTH3alUs
3HaHUM
[TpakTrueckast pabota Ne 7.
=g Permienne skcriepymMeHTaIbHBIX bubmioreka LJOK
3a7lau 1o TemMe «BakHelIiMe https://m.edsoo.ru/00ae3de8
MeTaJl/Ibl ¥ UX COeIMHEeHHs»
Bbrurciienusi o ypaBHEHUSIM
XUMHUUECKUX peakLUii, eciiv OlvuH
60 13 PeareHToB /laH B U30bITKe WU/H bubmioreka LJOK
COJIeP>XKUT TIpUMecH. BeruncieHus https://m.edsoo.ru/00ae1750
MaCCOBOM 10/ BbIXOZ,a POAYKTA
peakuuu
61 O06o006111eH1e ¥ CCTeMaTH3alys
3HaHUM
KonrpospHast pabota Ned o Teme
62 «Baxknei111e MeTaIbl U UX
COe/IMHeHUs»
63 BeljectBa 1 Matepuasbl B bubnuoreka LIOK

HOBCEAHEBHOﬁ JKHM3HH 4yejlOBeKdad

https://m.edsoo.ru/00ae3f50
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XUMHUUeCKoe 3arpsi3HeHue

bubmioreka LJOK

o4 OKpPY>Karollle cpejibl 1 https://m.edsoo.ru/00ae4270
65 Posb xumun B pelieHun 1 bubmmoreka IIOK
9KOJIOTUUECKUX MpobJiemM https://m.edsoo.ru/00ae4270
66 Pe3epBHbIil ypok. O006ITIEHME U 1 bubmioreka LIOK
CUCTeMaTU3alus 3HaHUM https://m.edsoo.ru/00ae0d0a
67 PesepBHbiit ypok. O6001IeHIE 1 1 Bbubmioreka LIOK
CcHUCTeMaTH3allysl 3HaHUI https://m.edsoo.ru/00adb33c
68 Pe3epBHbIil ypok. O006ITIeHME U 1 bubmioreka LIOK
crcTeMaTu3al|ysi 3HaHUM https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME
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