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ITIOACHUTEJ/IbHASA 3AIIMCKA

Pabouasi mporpamma 1o XUMUH A/isi 00yJaroLuXcsi C 3aiep>KKOM MICUXUIeCKOT0 pa3BUTHS
(manee — 3TIP) Ha ypoBHEe OCHOBHOTO 00Iero oOpa30oBaHMsI COCTaB/ieHa B COOTBETCTBUH C
denepanbHBIM  TOCYZAPCTBEHHBIM 00pa30BaTe/IbHIM — CTaHZAPTOM  OCHOBHOTO  0OIIiero
obpasoBanusi, defepasbHON afaNTUPOBAHHOW OCHOBHOW 00pa30BaTe/bHOM TMPOrpaMMoit
OCHOBHOTO 00111ero 06pa3oBaHHs 00yUarOIIUXCS C 3aZePXKKOM MICUXUUYEeCKOr0 pa3BUTHsA (Janee —
AOOIT OOO 3TI1P), paboueii mporpaMmbl yueOHOTO TipeaiMeTa «XuMusi» (06a30BbI YPOBEHB),
depnepanbHON paboueil TporpaMMoi BOCIUTAHUSI OOYYAIOIIUXCS TIPU TIOJYYeHHUH OCHOBHOTO
obmiero obpasomanusi, KoHuenmuu mperofaBaHus ydebHOro TipeaMera «XWMHS», B
oOpa3oBare/nbHBIX OpraHu3alusax Pd, peanu3yrOIUX OCHOBHbIe 001je0Opa3oBaTe/bHbIE
MIPOTrPaMMBl.

[lporpaMMa O XWMUM [aéT TIpeACTaBleHHWe O TIiesiX, o0miedl crparernd oOydeHUs,
BOCITUTAHUS 1 pa3BuTusi oOyuatotmxcst ¢ 3ITP cpeacTBamu yueOHOTO MpemMeTa, yCTaHAB/IMBAET
o0si3aTesibHOe TIpeAIMETHOe Cojlep)KaHue, TpeJycMaTpUBaeT pacripe/ie/ieHHe ero To Kjaccam U
CTPYKTYpHPOBaHHe TI0 pa3jiesiaM ¥ TeMaM MPOrpaMMbI 110 XUMUH, OTpe/iesisieT KOM4eCTBeHHbIe
YW KaueCTBeHHble XapPaKTePUCTHKH CO/leP)KaHUs, PeKOMEeHJyeMYI0 TI0C/ie/loBaTeIbHOCTh
H3yueHUs] XUMHUU C YUETOM MeXKIIpeJIMeTHbIX U BHYTPUIIPEJMETHBIX CBsI3el, JOTMKU yueOHOro
mporiecca, BO3pacTHBIX ocobeHHocTeld oOywaromuxcs ¢ 3[IP, ompezessieT BO3MOXKHOCTH
nipeAiMeTa il peaM3aluy TpeOOBaHUI K pe3y/ibTaTaM OCBOEHHsI OCHOBHOW 00pa3oBaTesibHOMN
MporpamMMbl Ha YPOBHe OCHOBHOT'O 00I1iero oOpa3oBaHusl, a Takke TpeOOBaHMI K pe3y/bTaTamM
o0yuyeHUs] XMMWUM Ha YpPOBHe Iiesiell W3yueHWs TipeJMeTa M OCHOBHBIX BH/IOB Yy4eOHO-
TI03HaBaTe/IbHOM /IeATe/TbHOCTH 00YUaroILerocst TI0 OCBOEHHIO yueOHOTO Co/iepyKaHusl.

3HaHWe XUMUU CTY>KAT OCHOBOMU /17151 (hOPMHUPOBAHMSI MUPOBO33peHHs1 00yUaroIerocs, ero
TIpe/iCTaB/IeHNIA O MaTepyUaJbHOM eJMHCTBE MHpPa, BaXKHYIO POJIb UTPAlOT (hOpMUPYyeMble XUMHUeEH
TIPe/ICTaB/IEHHsI O B3aUMOTIPEBPAILEHHUSIX SHEPTHU U 00 BOJTIOLIMU BEILeCTB B MPHUPOJE, O MYTAX
pellieHWss T7100a/BHBIX TMPOOJIEM  YCTOMUMBOTO pa3BUTHS UelOBeYeCTBA — ChIPbEBOM,
JHepreTHYeCKOU, MUIIEeBOW U FKOJIOTMUYeCKOl 6e301acHOCTH, MPobJieM 3jpaBOOXpaHeHus!.

N3yueHre xumun:

CTIOCOOCTBYET peanu3aliid BO3MOXKHOCTEM /il caMopas3BUTHSL W (hopMHpOBaHUS
KYJIbTYPbI IMYHOCTH, €€ 00111l ¥ (yHKI[MOHA/ILHON IPaMOTHOCTH;

BHOCHUT BKJ/1aJ| B ()OPMHPOBaHKE MBIIIJIEHUsI U TBOPUECKUX CMOCOOHOCTEeN 00ydJaroiuxcst
c 3IIP, HaBBIKOB WX CaMOCTOSITEJIbHOM YueOHOU [1esITelIbHOCTH, SKCIePUMEHTAbHBIX |
WCC/Ie/JOBAaTe/IbCKUX  yMeHUH, HeoOXOJWMBIX KaK B TIOBCEJHEBHOW JKW3HHM, TaK W B
npodheCcCOHa/ILHON eATeTbHOCTH;

3HAKOMHUT CO CrHelM(HUKONW HAayYyHOTO MBILIUIEHNs, 3aK/Ia/blBaeT OCHOBBI 1[€/IOCTHOTO
B3IJIs1/la Ha €JUHCTBO MPHUPO/IbI U UesioBeKa, SB/SIeTCS OTBeTCTBEHHBIM 3TarioM B (OPMUPOBAHHU
€CTeCTBeHHO-HayuHOU TPaMOTHOCTH obyuatoiuxcsi ¢ 3I1P;

CrocoOCTBYeT (OPMHUPOBAHMIO LIEHHOCTHOTO OTHOILIEHUSI K eCTeCTBeHHO-HayuHbIM
3HaHWSM, K TIpUpoJie, K 4Ye/liOBeKYy, BHOCUT CBOW BK/aZi B 3KoJiorHdyeckoe obpa3oBaHue
obyuatormuxcst ¢ 311P.

JlaHHBIe HarpaBeHUs B OOYUeHMM XUMHUHU 00eCreuuBarOTCsl CTIELUPUKON CO/epKaHUs
yueOHOTO TIpeAiMeTa, KOTODBIM SIB/IIETCS TiearOTMYeCKW aJjaliTHPOBAaHHBIM  OTPaKeHHeM
0a30B0Oi HayKH XMMHH Ha OTIpe/[e/IEHHOM JTarie eé pa3BUTHSI.



Kypc xumMuM Ha ypoBHe OCHOBHOrO 001iero obpa3oBaHUsi OPMEHTHPOBAaH Ha OCBOEHUE
00y4aroIIMMHUCS CUCTeMbI TTePBOHAYA/IBHBIX TOHATUNA XUMUHM, OCHOB HEOPTaHUUeCKOW XUMUH U
HEKOTOPBIX OTZe/IbHBIX 3HAUMMBIX [TOHATHUN OPraHUYeCcKON XUMUH.

CTpyKTypa copiep>kaHusi MporpaMmbl M0 XUMHUU C(OPMHUPOBaHA HAa OCHOBE CUCTEMHOIO
noaxoja K eé usyueHuro. Cojiep)kaHue CK/IaJlbIBaeTCsl U3 CHUCTEMbl MOHSATHUH O XUMUUECKOM
3/IeMeHTe Y BeL[eCTBE U CHCTEMbl TMOHATHM O XUMHUUecKoW peakiyu. OOe 3TU CHCTeMbI
CTPYKTYPHO OpraHW30BaHbl IO TMPUHLUIYy I0C/Ie[0BaTe/IbHOTO pa3BUTHsI 3HAHWK Ha OCHOBE
TeopeTUUeCKUX Mpe/CTaBIeHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJ/IIPHOI'O YUeHUs KaK OCHOBBI BCEI'0 eCTeCTBO3HaHUS;

— Ilepuoguueckoro 3akoHa [. 1. MeHeeeBa Kak OCHOBHOI'O 3aKOHa XUMUU;

— y4eHUs O CTPOEHMH aToMa U XMMUUYeCKOM CBSI3U;

— Mpe/icTaB/IeHUH 00 3/1eKTPOIUTHYECKOM JUCCOLMALIMY Bell|eCTB B PaCTBOPax.

TeopeTnueckue 3HaHUSI PAacCMaTPUBAKOTCS HA OCHOBE SMIIMPUUYECKHU I[IOYYEHHBbIX M
OCMBIC/IEHHbIX (DAaKTOB, pa3BUBAIOTCS TIOC/Te[0BaTe/lbHO OT OJHOTO YPOBHS K [IPyrOMYy,
BBINOJHSASA (YHKUMK OOBSCHEHUS] U TPOTHO3UPOBAHUSI CBOWMCTB, CTPOEHUS U BO3MOXKHOCTeM
MPaKTUUeCKOr0 MPYMeHeHUs! U MOJTyueHUsl U3yuaeMbIX BellleCTB.

OcBoeHre TIPOTPaMMBbl T0 XHUMUH CMOCOOCTBYeT (DOPMUPOBAHMIO TIPe/CTaBIEHUS O
XUMHUUECKOM COCTaBJISIIOLLEN HayyHOM KapTHMHbBI MHpa B JIOTUKE €€ CHCTeMHOW MNpUpPOJbI,
LICHHOCTHOT'O OTHOLLIEHHS K HAyYHOMY 3HaHUIO U MeTO/laM MO3HaHUs B HayKe. VI3yueHue Xxumuu
MPOMCXOJUT C TIpUBJeYeHWEeM 3HAaHWK U3 paHee U3yuYeHHbIX YueOHBIX Ipe/IMeTOB:
«Oxkpyxaroiuii Mup», «bruonorus. 5-7 knaccel» U «Pu3MKa. 7 Kaace».

[Tpu U3yueHNH XUMUU MPOUCXOAUT (OPMUPOBaHKME 3HAHUM OCHOB XMMHUUECKOM HayKH Kak
00/1acT COBPEMEHHOT0 eCTeCTBO3HAHUsI, TIPAKTUUYECKOH [1esiTe/IbHOCTH UesioBeKa M Kak O/IHOTO
13 KOMITOHEHTOB MHUPOBOW KY/JbTYphI. 3ajjlaya yueOHOro rpejMeTa COCTOUT B (hOpMUPOBaHUU
CUCTeMbl XMMMUECKUX 3HaHWN — BakKHeWIMX (haKTOB, MOHATHH, 3aKOHOB M TEOpeTUYECKUX
T0JIO)KEeHUH, [IOCTYMHbIX 0000IeHHi MHUPOBO33pEHUeCKOr0 xapakTepa, s3blka HayKd, B
npuoOIIeHNH K HayYHbIM MeTO/]aM TI03HaHUS TTPU U3YUYeHUH Bel[eCTB U XUMUUYeCKUX peaklvi, B
(dbopMHUpOBaHMM ¥ pa3BUTUM TI03HABaTelbHBIX YMEHWHM M WX TPUMEHeHWH B Yy4eOHO-
Mo3HaBaTeIbHOM U yueOHO-UCCIe[0BaTeIbCKOM JlesTeTbHOCTH, OCBOEHHH TIpaBu/l 6e301acHOro
oOpalieHvs C BelleCTBAMH B TTOBCEHEBHOM >KU3HU.

[Ipy W3yyeHUM XWUMHUU Ha YPOBHE OCHOBHOTO 001[ero oOpa3oBaHMsl Ba)KHOe 3HauyeHHe
MpUOOpesTH TaKue Ie/H, KakK:

— (opMHpOBaHKE MHTE/TIEKTyaTbHO Pa3BUTOM JIMUHOCTH, TOTOBOWM K CaM00Opa30BaHMIO,
COTPY/IHUYECTBY, CAMOCTOSITE/IbHOMY TIDUHSITHIO pelleHrH, CrocoOHOM afanTUpoBaThbCs K
ObICTPO MEHSIFOIIUMCSI YCJIOBUSIM >KHU3HU;

— HarpaB/IeHHOCTh 00yJYeHus Ha crcTeMaTHueckoe rpuobimieHre obyuaromuxcsi ¢ 3I1P k
CaMOCTOSITE/IbHOM ~ T03HaBaTe/bHOM  [leATelbHOCTH, HayyHbIM  MeTOZaM  [103HaHuf,
(hOpMUPYIOLUM MOTUBALIMIO U pa3BUTHe CITIOCOOHOCTEN K XUMHUM;

— obecrieyeHue yC/IOBUM, CTMOCOOCTBYIOLIMX TPUOOPETEHHIO OOYJYarOLMMKUCS OIbITa
pa3HooOpa3Hol [JesTeTbHOCTH, TO3HAaHWsS M CaMOTIO3HAHUS, KI/IFOUEBBIX HABBIKOB (K/THOUEBBIX
KOMIIeTeHLUI ), UMERIIUX YHUBepCalbHOe 3HaUeHue [1JIs1 Pa3/IMYHbIX BUOB J1eITe/IbHOCTH;

— ¢(hopmupoBaHue o011el QPyHKIIMOHA/TLHOW U eCTeCTBeHHO-HayUHOW TPaMOTHOCTH, B TOM
yKcje yMeHUd OOBSICHSITh U OLIeHWBAaTh SIBJIEHWS OKPY’KaloIlero Mupa, UCIOJb3ys 3HAHUS U
OTIBIT, TIONyUeHHbIe TPU M3yYeHWH XWMHUM, TPUMEHSTh WX TIPU pellleHWH TmpobieM B
MOBCEHEBHOM JKU3HU U TPYZA0BOM [1eATe/TbHOCTH;



— ¢opmupoBanue y obyuaromuxcs ¢ 3[1P rymaHMCTHUUeCKUX OTHOLIEHWH, TTIOHUMaHUs
L[eHHOCTH XUMHWYeCKUX 3HAaHUM 711 BbIpaOOTKM SKOJIOTMYECKU L{e/lecooOpasHOro roBe/ieHus B
ObITY W TpPY/[OBOM [eATeJIbHOCTU B LeMsAX COXPaHEHUs CBOEro 3/I0POBbs M OKpY’Karolien
TIPUPO/IHOM CpeJbl;

— pa3BUTHE MOTHBAILUM K 00YUeHHI0, CTIOCOOHOCTEN K CAMOKOHTPOJTIO ¥ CAMOBOCTIUTAHHUIO
Ha OCHOBe YCBOEHHs O0O0IljeuesioBeuecKrx ILIeHHOCTel, TOTOBHOCTH K OCO3HaHHOMY BbIOOpY
ripousisi ¥ HarpaB/IeHHOCTH Jla/TbHeHIIero oo yueHusl.

st ipeofjonieHyst TPYAHOCTe B M3yueHWH yueOHOro rpegmera «Xumus» Heobxoguma
azanTagus obbeMa M XapakTepa y4yeOHOTO MaTepHana K IT03HAaBaTe/JbHBIM BO3MOXKHOCTSIM
JAHHOW KaTeropuu oOyuaroluXcsi, yueT HX 0cCOOeHHOCTeil pa3BUTHUS: HCIIO0/Ib30BaHUE
a/rOpPUTMOB, BHYTPUIIDEJMETHBIX U MeXIpPeJMEeTHbIX CBsA3€eM, ITOCTEleHHOe YC/IOKHeHHe
M3y4yaeMOro MaTepuasa.

[lpy u3yueHNH XUMUM HEOOXOZAMMO OCYILECTB/ISITh B3aUMOJEMCTBHe Ha IOIMCEHCOPHOM
ocHOoBe. TeopeTHueckWi MaTepual peKOMeHJYyeTCsl H3y4yaTb B TIpoLiecce NpaKTUUeCcKOu
JlesiTe/IbHOCTH. BO3MOXXHO BblJle/leHre OT[e/IbHbIX YPOKOB Ha pelleHde 3ajady B CBSI3U CO
CJIOKHOCTBIO aHa/M3a TekcTa obyyvatorrmucs ¢ 3I1P. Opranuueckoe eJUHCTBO MTPAKTHUECKON U
MBIC/TUTE/TBHOM /IeATeIbHOCTA OOyUaroIuXCsi Ha YPOKaX XWMHHM CIOCOOCTBYeT TPOYHOMY M
0CO3HaHHOMY YCBOEHUIO 6a3MCHBIX XUMUUECKUX 3HAaHUM U YMEHUH.

Ocoboe BHMMaHHe TIPY U3YUYeHUU XUMHUH YIeNseTcss U3yYeHUI0 «CKBO3HBIX» MOHSATHU U
(OpMHpOBaHMIO HaBblKa CTPYKTYpUpOBaHHsI MaTepuana. TeopeTHUeCKMid MaTepuas
peKoMeH/lyeTcsl M3yuyaTb B Tpoliecce MPaKTHUUeCKOW JeATelbHOCTH. B0O3MOXXHO BbljienieHHe
OT/ZeNIbHBIX YPOKOB Ha pellieHre 3a/lad B CBSI3W CO CJIOXKHOCTBIO aHa/In3a TeKCTa 00yJaroMMuUCs
¢ 3I1P. OpraHnyeckoe eZMHCTBO MPAKTUUECKON U MBICJUTETHLHOM JesiTelTbHOCTHA 00YUJaronxcst
Ha YpOKax XMMHUM CIOCOOCTBYeT IPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XUMUYeCKHX
3HaHUM U yMeHWHA. Ocoboe BHUMaHHe TPU U3YUeHUU XUMUU YeJISeTCs U3YUeHUIO «CKBO3HBIX»
MOHATUM M (POPMHPOBAHUIO HaBbIKA CTPYKTYPHMPOBaHUS MaTepuarna.

OOyuenne yueOHOMY TipeaMeTy «XWMHsI» HeOOXOJUMO CTPOWMTh HA CO3/IaHUU
ONTUMA/bHBIX YCIOBUWA [JIsi YCBOEHHWs] TMPOTPaMMHOTO MaTepuana oOyuaroupmucsi ¢ 3I1P.
Bosblloe BHMMaHHWe AO/DKHO OBITH yzeneHO oTOOpPY yuyeGHOro MaTepuana B COOTBETCTBUHU C
MIPUHLIAIIOM /IOCTYITHOCTH TIpU COXpaHeHuHW oOirero 6a3oBoro ypoBHs. OH [O/DKEH II0
CoZiep>KaHHI0 U 00beMy OBITh a/[aNTHPOBAHHBIM Ajisi 00ydatomuxcsi ¢ 3[IP B COOTBETCTBHU C UX
0Cco0bIMI 06pa30BaTe/IbHBIMU TTOTPEeOHOCTSIMHU.

Cnenyer obnerunts oBjafieHWe MarepuanoMm oOydarorumucs ¢ 3IIP mocpeacTBoM ero
JleTa/JIbHOTO OOBSICHEHHS C CUCTeMaTHMYeCKMM TIOBTOPOM, MHOT'OKpPaTHOM TpPeHUPOBKOW B
NPYMEeHeHUH 3HaHUM C HCIO0/b30BaHHWEM IPUEMOB aJrOPUTMHU3aLMM U BH3Yya/lbHBIX OIMOP,
00yJeHUsI CTPYKTyPHPOBaHHUIO MaTepHara.

Cogep>kanue BUI0B JiesiTelibHOCTH oOyuaroimxcs ¢ 3[1P Ha ypokax XMMHU OTpefiesisieTcst
uX 0co0bIMM 00pa3oBaTe/IbHBIMU TIOTPEOHOCTSIMU:  YCH/IeHHe TIpeIMeTHO-TIPaKTHUeCcKOH
JlesiTeNIbHOCTH C aKTWMBU3aLell CeHCOPHBIX CHUCTeM; YepelioBaHHWe BUJOB [esTe/bHOCTH,
3a/lelICTBYIOLMX pa3/IMyHble CEHCOPHbIE CUCTEMbI; OCBOEHHe MaTepHasia C OIIOpOy Ha aarOpuTM;
«TIOLIAarOBOCTb» B M3yUeHUM MaTepurasa; UCIO/b30BaHKe [IOTIO/THUTE/IbHOW BHU3ya/lbHOW OIOPHI
(n1aHbl, 06pasLibl, CXeMbl, 111abJI0HBI, OTIOpHBIe TabauLbl). s pa3BuTHs y obyvarouxcs ¢ 3[1P
yMeHUsl [lelaTh BbIBOJbI, (DOPMHPOBAHHMSI 'PaMOTHOTO PeUeBOr0 BbICKA3bIBaHHSI HEOOXOJUMO
WCII0/Ib30BaTh OTIOPHBIE CJ/IOBA U KJIMIIIE, a/lTOPUTMBbI PabOTHI C OTIpe/ie/ieHreM, OTIOPHbIE CXeMbl
JI/1s1 aKTyaIu3aliii TePMUHOJIOTHH.



OO011iee uKCIO YacoB, OTBEAEHHBIX /IS M3yueHUs] XMMUHM Ha YPOBHE OCHOBHOTO OO0IIero
obpa3oBanus, coctaBseT 136 uacoB: B 8 kiacce — 68 yacoB (2 uaca B Hezien0), B 9 Knacce — 68
yacoB (2 yaca B HeJ|eJo).

COJAEPXAHUE OBYUYEHUSA

8 KJIACC

ITepBoHaua/ibHbIe XMMHUECKHe TOHATUA

[lpeamer xvmuu. Posib XMMUM B JKU3HM 4YejioBeKa. XUMHSI B CUCTeMe Hayk. Tema u
BeljecTBa. PuU3MUeCcKHe CBOMCTBAa BeleCTB. ArperaTHoe cOCTosiHWe BelecTB. [lonatue o
MeTO/IaX TI03HaHUs B XMMUHU. UKcThie BerecTBa U cMec. CriocoObl pa3jiesieHust CMecei.

ATOMBI M MoOMeKy/nbl. XUMHYecKHe 3jeMeHTbl. CHUMBOJIBI XUMHUYECKUX 3/1eMEeHTOB.
[IpocTeie U C/10KHbIe BeljecTBa. ATOMHO-MOJIEKY/IIPHOe yUeHUe.

Xumuyeckasi Qopmyna. BaneHTHOCTh aTOMOB XWMHUYECKHWX  3JIeMEHTOB. 3aKOH
TOCTOSIHCTBA COCTaBa BelllecTB. OTHOCUTe/IbHAsA aTOMHasi Macca. OTHOCUTe/TbHAst MOJIEKY/ISIpHast
Macca. MaccoBasi A0/1s1 XMMUYeCKOro 37ieMeHTa B COe/JHeHUH.

KosmmuectBo BerjectBa. Mosib. MosisipHass mMacca. B3avMoCBsI3b KOJ/IMueCTBa, MacChl U
YyKC/la CTPYKTYPHBIX eIMHUL] BellecTBa. PacuéTel o (hopMynaM XMMUUeCKUX COeJUHEHUM.

®du3nyeckue M XUMHUUYeCKue sBjeHHs. XUMUUecKas peaklys W eé Ipu3Haku. 3akKoH
COXpaHeHHUs MacChl BellleCTB. XUMHUeCKre ypaBHeHUs. Kiaccudukaims XUMUUeCKUX peakiui
(coeauHeHMs, pa3/IoKeHUs, 3aMeIlleHus, 0OMeHa).

Xumuueckuii 3kcnepumeHm:

3HaKOMCTBO C XHMHUYeCKOW TIOCYZAOM, TpaBWiaMy paboThl B jlabopaTOpyu U MpUEMaMU
obparteHusi ¢ mabopaTopHbIM 000pyJOBaHMEM, H3yueHHe U OMucaHue (PU3NUeCKUX CBOWCTB
00pasL[0B HeOpraHWUeCKUX BelleCcTB, HabmoqeHre Gpr3nyecKux (TiaBieHre BOCKA, TassHUE JTb/a,
pacTMpaHue caxapa B CTyMKe, KUTMIeHHe M KOH/[eHCAlUsi BO/Ibl) U XUMUUeCKUX (TOpeHue CBeuH,
MPOKa/IMBaHHe MeJHOM MPOBOJIOKH, B3aUMO/IeHCTBHE MeJla C KMC/IOTOM) sIB/IeHUH, HabmroieHye
M ONWcaHWe TIPU3HAKOB TIPOTeKaHWsl XWMHUUECKMX peaklud (pa3/jo)keHue caxapa,
B3alMO/IeHiCTBHe CePHOM KUC/IOThI C XJIOpUAOM Oapus, pasyiokeHue Tupokcuzaa meau (II) mpu
HarpeBaHWY, B3auMO/IeHCTBUe »Kese3a C pactBopoM comu menu (II), m3ydeHue crmocoboB
pa3fie/ieHus1 CMecell: C TIOMOIIbI0 MarHuTa, (UIbTPOBaHWe, BbIllapHMBaHUWe, IUCTUJIISLMS,
xpomarorpadusi, TIpOBeJleHHMe OUWUCTKM TIOBAapeHHON Coyid, Hab/mo/eHrHe W  OIUCaHue
pe3y/IbTaTOB NPOBeJeHUsl OIbITa, WIIIOCTPHPYIOLEr0 3aKOH COXpaHeHWsl MacChl, CO3/laHue
MoZesieit MoJieKys (11apoCTep>KHEeBBIX).

Ba)kHeiilye npejcTaBuTe/IM HEOPraHUUECKHUX BelleCTB

Bo3gyx — cmech rasos. CocraB Bo3ayxa. Kucinopog — 37eMeHT U IPOCTOe BelecTBO.
HaxoxxzeHue Kuciopoza B pupojie, pusnyeckue U XUMAYECKre CBOWCTBA (peakLy rOpeHus).
Oxkcugpl. [Tpumenenue kucnopoga. CrocoObl TomyueHHs KHUCAOpoja B Jiabopatopuu |
MPOMBILIZIEHHOCTU. KpyroBopoT kuciopoga B rpupoje. O30H — a/ulOTpOIHasi Mogu(UKaLys
KUCJIOpO/ia.

TernnioBoii 3deKT XUMUUeCKOW peakiuM, TepPMOXUMHWUeCKUe ypaBHEHUs, 35K30- WU
SH/I0TEPMUYECKHEe peakLMU. TOMaMBO: yrosb M MeTaH. 3arpsi3HeHWe BO3/yXa, YCHUJIeHHe
napHUKoBoro 3¢ dekTa, pa3pyllieHre 030HOBOTO CJIOS.

Bopmopog, — »snemeHT M 1mpocToe BeljecTBO. HaxoxzaeHue Bozopoja B IIPUPOJE,
¢bu3nuecKre ¥ XUMHAYECKHe CBOMCTBA, MPUMeHeHHe, CIIoCco0bI MosTyueHusi. KUCIoThI U CoJTH.

MornsipHbIii 00bEM Ta30B. PaCUéThl M0 XUMUUECKUM YPaBHEHUSIM.



dusnyeckue cBOMCTBa BOAbl. Boma kak pactBoputenb. PacTBopbl. HacebijeHHble U
HeHaCbIeHHble pacTBOPbI. PacTBOPUMOCTh BelleCTB B Boje. MaccoBasi [0/s1 BellecTBa B
pacTtBope. XHMHYeCKre CBOWCTBa BOAbl. OCHOBaHMs. Ponb pacTBOpOB B MpUPOJE U B JKU3HU
yesioBeka. KpyroBopot Bojpl B mpupoje. 3arpsi3HeHue TpUPOAHbIX BOA. OxpaHa M OUYMCTKa
TIPUPOJHBIX BOJ,.

Knaccudukanusi HeopraHuueckux coefuHeHuil. Okcugpl. Knaccudukaiusi OKCHOB:
cosieobpa3sytoiiye (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHbIe) U Hecosieobpa3yroiife. HoMeHK/1aTypa
OKCHJ0B. dU3nuecKre U XUMHAYECKUe CBOMCTBA OKCUAOB. [TonmyueHue oKCH/OB.

OcHoBanus. Knaccudukaiuss OCHOBaHM: IIEMOYM U HepacTBOPHMMble OCHOBaHWUS.
HomenknaTypa ocHoBaHul. ®usnueckre U XUMHUUYECKUe CBOWCTBa OCHOBaHUM. [losydyeHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kuciaor. Homenknarypa KucioT. @usnueckue U XUMUYECKHe
cBoiicTBa KUC/OT. Psaj aktuBHOCTU MeTasioB H. H. BekeroBa. [TonyyeHue KUC/OT.

Comu. HomeHnknatypa coseri. du3nueckrve M XMMUYecKue CBOMCTBa cojieit. [TosmyueHue
coJieit.

['eHeTHUeCKasi CBA3b MEXXAY K/IaCCAMU HEOPTraHUYeCKUX COeVHeHUN.

Xumuueckuii 3kcnepumeHm:

KaueCTBEHHOe Orpejie/ieHre COZiep>KaHusi KMC/Iopo/ja B BO3/yXe, MojiyueHre, coOupaHue,
pacrio3HaBaHWe W W3y4yeHWe CBOWMCTB KHC/IOPOZQA, HaOJIfOZieHre B3aUMOJIEHCTBUSI BeIeCTB C
KHUCJIOPOZIOM U YCJIOBMSI BO3HMKHOBEHMS M MpeKpallleHus ropeHus (1oxkapa), 03HaKOMJIeHue C
obpa3ijaMyd OKCHJIOB U OIMUCaHWe WX CBOUWCTB, TOJyueHHWe, CcOOMpaHWe, pacliO3HaBaHUe WU
M3yueHue CBOMCTB BOZoOpoAa (ropeHue), B3auMoJeucTBHe Bogopoaa ¢ okcugom Mmenu (II)
(BO3MOXKHO MCII0/Ib30BaHMe BH/leOMaTepuasioB), HabroeHe 0OpasLoB BeleCcTB KOJIMUeCTBOM
1 Monb, ucciefoBaHre OCOOEHHOCTEM pacTBOPEHUS BEIeCTB C Pa3/IMUHON pPacTBOPUMOCTHIO,
TIPUTrOTOB/IEHWE PAaCcTBOPOB C ONpeJeJIEHHOM MacCOBOM [l07eld pacTBOPEHHOIO BellecCTBa,
B3aMMO/IENCTBHE BOJAbl C MeTa/ylaMd (HaTpueM W KajbliieM) (BO3MOXXHO HCIIO/Ib30BaHUe
BHZIeOMaTepHaJioB), MCCIefoBaHHe 00pa3lioB HeOpPraHWUeCKHWX BeIeCTB Pa3/InYHbIX K/IacCoB,
HaO/ro/leHre M3MeHeHHUs] OKPacKW WHAMKAaTOPOB B pacTBOpaxX KHC/IOT W ILesioueid, HW3ydeHue
B3aumogerictBusi okcyga menud (II) ¢ pacTBOopoM cepHOUM KHMC/IOTBI, KMC/IOT C MeTalJlaMH,
peakluii HeWTpa/lv3ali{, II0/lyueHWe HepaCTBOPHMMBIX OCHOBAHWM, BBITECHEHUE OZHOIO
MeTasljla PYrUM U3 pacTBOpa COJIH, pelleHre SKCIeprMeHTabHbIX 33/lau Mo TeMe «BaxHeuie
KJ/IaCChl HEOPraHUUeCKUX COeZMHEHUIN».

Ilepunopnueckuii 3akoH M Ilepnoguueckass cucreMa XMMHUYecKux 3jiemeHros JI. U.
MenpeneeBa. CTpoeHre aToM0oB. XuMHueckas CBf3b. OKHC/IUTE/IbHO-BOCCTAaHOBUTE/IbHbIE
peakiuu

[lepBble TOMBITKM K/AaCCUPUKALIMA XMMHUYEeCKUX 3jeMeHTOB. [loHsiTue 0 rpynmax
CXOZHBIX 3/IEMEHTOB (ILleJIOUHbIE U I1]eJIOUHO3eMebHbIE MeTasl/bl, rajoreHbl, UHEPTHbIE Tas3bl).
OneMeHTbI, KOTOPbIe 00pa3yrOT aM(bOTepHbIe OKCH/IbI U TUPOKCHU/IBI.

ITepvopnuecknii 3akoH. Ilepyvoanueckass cucremMa XuMudeckux »3nemeHtoB [I. U.
MengeneeBa. KopoTkorepuofHasi ¥ JAJiMHHOTepuo/Hasi ¢opMbl [lepuognueckoi CHUCTeMbl
xumuueckux 3neMmeHToB [I. W. Mengeneesa. Ilepuozabl u rpymnmbl. PU3WYECKUNA CMBICT
TIOPSIKOBOT0 HOMePa, HOMePOB 1epro/ia U FPYIIILI 3/IeMeHTa.

Ctpoenne aromoB. (CocTraB aTtoMHbIX saep. MWM3otomnbl. JekTpoHbL.  CTpoeHue
3/IEKTPOHHBIX 000/I0UeK aTOMOB TiepBbIX 20 XMMUUECKHX 371eMeHTOB [leproinyecKoil CUCTeMBI
O. WN. MeHgeneeBa. XapakTepuUCTUKA XUMHWUECKOTO 3jIeMEHTa [0 €ro T[I0JIOKeHUI0 B
[Tepuoguueckoii cucreme [. 1. MeHieneeBa.



3aKOHOMEepPHOCTH M3MeHeHUsl pajiiyca aTOMOB XUMHUECKUX 3/IeMEeHTOB, MeTa/UTMYeCKUX 1
HeMeTa/UTMYeCKUX CBOWCTB T10 I'PYIINaM U MepUo/iaM.

3Hauenue [leproanueckoro 3akoHa U Ilepuoguueckoil CUCTeMbl XMMUYECKUX 3/IEMEHTOB
JI7IsT pa3BUTHSL HAYKH U TPakTHKU. []. V. MeHjenieeB — yuéHbIN U rpakjaHUH.

Xumuueckasi  CBSI3b. KoBaneHtHass ~ (monsipHasi M HeMOJsipHasi)  CBSI3b.
OneKTpoOTpULIATeIbHOCTh XUMUUECKUX 371eMeHTOB. VIoHHas CBsi3b.

Creneb  okucieHusi.  OKHC/IWTEIbHO-BOCCTAHOBUTE/IbHBIE — peakluu.  [Iporiiecchl
OKHCJIeHUsI ¥ BOCCTaHOB/IeHUs1. OKUC/TUTET U BOCCTAHOBUTEJTH.

Xumuueckuii 3kcnepumeHm:

r3yueHre 00pa3liOB BeIeCTB META//IOB M HEeMeTasyIOB, B3aUMOEWCTBHe THUAPOKCHU[A
LIMHKA C pPacTBOpPaMU KUCJIOT U Ille/ioueli, MpoBe/ieHre OMbITOB, W/UIFOCTPUPYIOIIUX TPUMephbI
OKHCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX Peakliuii (ropeHue, peakLiu pa3ioyKeHusi, Coe[UHeHMs).

MesicnpeomemHble c853u

Peanu3aniusi MeXnpeZJMeTHBIX CBsi3eil MpU M3yueHUM XUMUU B 8 Kjacce OCYLLeCTB/ISeTCS
yepe3 MUCIOJb30BaHHWE KaK OOIIMX ecTeCTBeHHO-HAayUHBbIX TIOHSTHM, TaK U TIOHSTHM,
SIBJITFOIIVXCST CHCTEMHBIMHU [IJIs1 OTZE/TbHBIX TTPeIMETOB eCTeCTBeHHO-HayuHOT 0 I[UK/IA.

OOmmuye ecTecTBeHHO-HayUHbIe TIOHATHS: HAYYHbIM (akT, TUIOTe3a, TeOopus, 3aKOH,
aHa/mu3,  CHUHTe3,  KjaccuduKalusi,  MepUOAUYHOCTb,  Hab/oJeHWe,  SKCTIepUMEHT,
MO/le/TUPOBaHue, U3MepeHre, MO/IeJTb, SIBJIEHHE.

®usvKa: MaTepus, aToM, 23JIeKTPOH, TIPOTOH, HEUTPOH, WOH, HYK/IWUJ, W30TOIIb,
PaIM0aKTUBHOCTb, MOJIEKY/a, 37eKTPUUEeCKW 3apsij, BeIecTBO, Telo, 00b&M, arperaTHOe
COCTOsIHME BelLleCcTBa, ras, (r3nueckve BeJWUMHBI, €JUHULIbI U3MEepeHHsi, KOCMOC, TJ/IaHeThl,
3Bé3/1b1, CosHIIe.

Bbuonorus: doTocuHTes, AbixaHue, 6uochepa.

leorpadus: armocdepa, ruzapocdepa, MHUHepasbl, TOpPHble TIOPOJbI, TIOJe3HbIE
HCKOTIaeMble, TOTUIMBO, BO/IHbIE PeCYPChI.

9 K/IACC

BemjecTBo M XUMHYeCKas peaKkius

[Mepuoguueckuii 3akoH. [lepuoguueckas cucTeMa XUMHYeCKUx snemeHTtoB [ U.
MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHMM CBOWCTB XUMWYECKHUX
3/IEMEHTOB TIEPBBIX TPEX TEpPUOJOB, Kaausi, Kajabl[Usi U WX COeJUHEHWM B COOTBETCTBUM C
T0JI0)KeHreM 3/1eMeHTOB B [lepronyeckoii crctemMe v CTPOEHHEM UX aTOMOB.

CrTpoeHuve BelllecTBa: BUJbl XUMHUUECKOW CBsI3U. TUMbl KPUCTA//IMUECKUX PeIIETOK,
3aBUCUMOCTh CBOMCTB BeIIleCTBa OT THIA KPUCTA/UIMUeCKOW peIéTKH W BUJA XUMUUYECKOU
CBSI3U.

Knaccudukanysi 1 HOMeHK/aTypa HeOpraHMUecKHX BellecTB. XHWMHYeCKHe CBOWCTBA
BeIIleCTB, OTHOCSILUXCS K Pa3/IMYHbIM KjlaccaM HeopraHWuecKuX COeJMHeHWi, reHeTHuecKas
CBSI3b HEOPTaHUYeCKHX BeIlleCTB.

Krnaccudukaiys XUMHUYeCKMX peaki[yiil TI0 pa3/InyHbIM TIpU3HaKaM (TI0 UHUCIy U COCTaBy
YUaCTBYIOIIMX B peaki[iyd BelleCTB, MO TeryIoBOMY 3(deKTy, Mo H3MeHeHWIO CTeleHeil
OKHCJIeHWsT XUMHUUECKHUX 3JIeMEeHTOB, M0 00paTUMOCTH, TI0 yYaCTUIO KaTaau3aTopa). DK30- U
9H/I0TEPMUYECKHEe PeaKIuU, TEPMOXUMUUeCKHe YpaBHEHUS.

[ToHATHE O CKOPOCTH XUMHYeCKOW peakuyd. [ToHsaThe 00 0OpaTHMbIX M HeoOpaTHMBIX
XUMUUECKUX peakiusix. [IoHsITUe O TOMOTreHHbIX M TeTeporeHHbIX peakiusx. [loHsTue o
Karanusze. [loHsAiTHE O XWUMHUYeCKOM paBHOBecHMu. DakKTophl, BIUAIOL[ME Ha CKOPOCTb
XUMHWYeCKOW peaki[iH U TI0I0)KeHe XUMHUUeCKOTO paBHOBECHS.



OKUC/INTE/IbHO-BOCCTAHOBUTE/IbHBIE  PeaKIMM, 3JeKTPOHHBIA 0asiaHC OKHC/IUTebHO-
BOCCTaHOBUTEebHON peakluu. CocTaBieHHWe YpaBHEHUW OKUC/IUTE/bHO-BOCCTAaHOBUTE/IbHBIX
peakLuii ¢ UCIOIb30BaHUeM MeTOZa 3/IeKTPOHHOTO OasaHca.

Teopusi 3/1€KTPOMTUUECKON JUCCOLMALIMA. DJEeKTPOIUTHI U He3JIeKTPOJINThL. KaTHoHBI,
aHUOHBI. MexaHW3M [UCCOLMALIUM BelecTB C pa3/MUHbIMU BUJAMH XUMHUYECKOM CBSI3U.
Crenenb auccoruaiui. CUbHbIE U C/1a0ble 37IeKTPOJTUTHI.

Peakiju MOHHOTO OOMeHa. Y CJIOBUS TIPOTEeKAaHHWsI peaKkl[iii MOHHOTO oOMeHa, TO/Hbie U
COKpall|éHHble MOHHBbIE ypaBHeHMs peakiui. CBOMCTBa KUC/IOT, OCHOBAaHUM U COJIeM B CBeTe
TipeZcTaB/ieHud 00 3/IeKTPOMTHYECKOW Auccouualuy. KauecTBeHHble peaklid Ha WOHBI.
[ToHsiTHE O TUAPONM3E COMEM.

Xumuueckuti 3kcnepumeHm:

O3HAaKOMJIEHHE C MOZEe/SIMA KPUCTA//IMUECKUX PEIIETOK HeOpraHWYecKHX BeLeCTB —
MeTa//IOB M HeMeTa/ysioB (rpadbvra M ajnMasa), CJ0XKHBIX BelleCTB (X/J0pHZa HaTpus),
WCCeJOBaHMe 3aBUCHMOCTH CKOPDOCTHM XMMMUECKOM peakLyd OT BO3JEMCTBUSI DPa3IMUHBIX
(akTOpOB, HcCCe0BaHUE 3JIeKTPOIPOBOJHOCTH pPacTBOPOB BeLIEeCTB, Mpoliecca AUCCOLMaLn
KUCJIOT, Lie/oued U cosied (BO3MOJKHO HCIIO/Ib30BaHWE BHEO MaTepuasioB), MpOBeJeHHe
OTBITOB, WITIOCTPUPYIOIUX TPU3HAKU TPOTeKaHUsl peakLii MOHHOro obMeHa (oOpa3oBaHue
ocajka, BblZieieHMe ra3a, o0Opa3oBaHHWe BO/bI), OIBITOB, W/UIFOCTPUPYIOLIUX TPUMepbI
OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX peaklyii (TopeHue, peakldd pas/ioKeHUsi, COeJUHEeHUs),
pacrio3HaBaHWe HeOpraHWYeCKUX BeLeCTB C IIOMOLbI0 KaueCTBEHHBbIX peakLUii Ha HOHBI,
pellieHre KCriepUMeHTabHbIX 3a/au.

HemeTanibl 1 MX COeJUHEHUA

OObijasi  xapakrepucTuka TajoreHoB. OcOOeHHOCTHM CTpPOeHHsl aTOMOB, XapaKTepHble
crenieHU okuciaeHus. CTpoeHue U (puU3MuUecKhe CBOMCTBA MPOCTHIX BeleCTB — TajlOreHOoB.
XyMHyecKue CBOMCTBAa Ha IpUMepe Xjopa (B3aMMOZEUCTBHe C MeTa/ulaM{, HeMeTa/ulaMu,
mjesiouamu).  XsnoposozgopoZ. ConsiHas KWACAOTa, XUMHWUeCKWe CBOWCTBa, [0JIyYeHHe,
ripuMeHeHue. JleiicTBUe XJ10pa U XJIOPOBOZOPO/ja Ha OpPraHU3M YesioBeKka. BakHelllve XJ10pu/bl
Y MX HaxO)XX/leHre B IIpUpo/e.

OOb1jass  xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTPOeHHsI aTOMOB,
XapaKTepHble CTereHW okucieHus. CTpoeHue M (u3MuecKue CBOWCTBA MPOCTHIX BeIECTB —
KHUCJIOpOZia U Cepbl. AJUIOTPONHbIE MOAW(UKALIMKA KUCI0poJa U cepbl. XUMHUYECKUEe CBOMCTBa
cepbl. CepoB0o/IOpOA, CTpoeHUe, Gu3UUecKMe U XUMHUuUeckuhe cBouicTBa. OKCHZABI Cepbl Kak
rpeJiCTaBUTeM KUCIOTHBIX OKCHJO0B. CepHasi KWC/IOTa, ¢U3MUecKre U XUMUYeCKre CBOMCTBa
(obume Kak TMpejCTaBUTeNIsT Kjaacca KUCAOT M creluduyeckre). XuUMHUUeCKHe peakLuH,
Jie>kalie B OCHOBE TPOMBIIIEHHOTO criocoba ToyueHus CepHOM KUCIoThL. IIpumeHeHue
cepHoit KucoThl. Coi cepHoM KHUCIOThI, KaueCTBeHHasi peakiius Ha Cy/abgaT-uoH. HaxoxaeHue
ceppl U eé coelWHeHWH B TipUpofe. XHWMHUUYECKOe 3arpsi3HeHue OKpY)Karolled Cpefbl
COeUHEHUsIMU Cepbl (KUC/IOTHBIE JO0XKAW, 3arps3HeHre BO3ZyXa U BOZOEMOB), CIIOCOOBI €ro
rpe/l0TBpaLLeHUs.

OO1jasi  xapakTepucThKa 37eMeHTOB VA-rpymnmbl. Oco0eHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHble CTelleHW OKHUC/IeHHs. A30T, paclpocTpaHeHWe B TpUpoje, (usuueckue u
XUMHUecKUe cBoricTBa. Kpyrosopor a3ota B nprpoje. AMMHaK, ero (pu3nueckre U XMuMHAYecKue
CBOWCTBa, MoMy4YeHue U npumeHeHre. Comu aMMOHUS, UX (U3UUeCKHe U XMMUUeCKre CBOMCTBa,
rnprMeHeHre. KauecTBeHHasi peakiusi Ha MOHbI aMMOHMSA. A30THasi KUCJIOTa, €€ TIoJlyueHue,
¢usnyeckre W XUMHYeCcKWe CBOMCTBa (0Olue Kak TIpeCTaBUTeNsi Kjacca KWCIOT U
crieruduyeckue). Vcnonb3oBaHMe HUTPATOB W COJiell aMMOHHMS B KaueCcTBe MHUHepaIbHbIX



ynobpenuii. XvMuueckoe 3arpsisHeHHe OKpYyKarolllel cpefibl CoeJHHEeHUsIMU a30Ta (KUCIOTHbIe
JOKY, 3arpsi3HeHUe BO3/yXa, MOUBbI U BOZA0EMOB). Pocdop, a/uIoTporHble MOAUGUKALUU
¢docdopa, dusnueckre u xummuueckue cBoiictBa. Okcug docdopa (V) u pocdopHas KucnoTa,
¢usnyeckre M XUMHUECKHe CBOMCTBa, mosyueHue. Vcronb3oBaHue (ocdaToB B KauecTBe
MHHEePaJbHBIX Y/[00peHUH.

OOmmiasi xapakTepucThka 37eMeHTOB IV A-rpymnmbl. OcoOeHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHble CTeleHU OKUC/IeHUs. YTJ/IepoZ, al/0TpONHble MOAU(UKALIMY, paclpoCTpaHeHue B
nipupo/ie, pusnuecKre U XUMHUUeCKre CBOMCTBA. Aficopbuusi. KpyroBopor yryiepoza B pupoge.
Okcuaibl yriaepoja, Ux ¢pusnuueckrie U XMMAYeCKue CBOMCTBA, /1eHCTBUe Ha >KHMBble OPraHU3MBI,
TojlyueHre U NpUMeHeHHe. DKoJlornyeckre rnpobseMbl, CBsi3aHHble C OKcHIoM yriepoga (IV),
ruroTe3a ri100ambHOTO TIOTETIeHUs K/IMMaTa, TTApHUKOBBIN 3¢ (heKT. YTosbHas KUC/IOTa U eé
conMu, UX (U3MUecKue M XUMHUeCKHe CBOMCTBa, TOyuyeHWe W TipuMeHeHue. KauecTBeHHast
peakiss Ha KapOoHaT-WMoHBL. ~ Vcrosmb3oBaHWe  KapOoHaToB B OBITY, MejuWIuHe,
MIPOMBIIJIEHHOCTU U CeJTbCKOM XO035HCTBe.

[TepBoHauasbHble MOHATHS 00 OpraHMYeCKUX BelljecTBaX Kak O COeJMHEHHUsX yriepoja
(MetaH, 3TaH, 3TWIeH, aleTWIeH, 3TaHOJ, TJMLEepUH, YKCyCcHas KucioTa). IlpupojHble
WCTOUHWKH YT7IeBOZIOPOJOB (yrosib, TIPUPOJHBIN ra3, HedThb), MPOAYKTbl WX TepepabOTKH
(6beH3uH), UX poJib B OBITY 1 POMBILIEHHOCTH. [ToHATHE 0 61O/IOrMUecKy Ba)KHbIX BellleCTBax:
Kupax, Oenkax, yrneBojax — M HMX DOJM B JKA3HU UelOBeKa. MaTepuanbHOe eIMHCTBO
OpraHuYecKUx U HeopraHMUeckKux CoeZMHeHUM.

KpemHuii, ero ¢Qusmueckue M XUMHUeCKHe CBOWCTBA, MOMy4YeHWe U TpUMEeHeHHe.
CoemuHeHuss KpeMHHUsi B mpupoge. OOuue mipenctaBienuss o6 okcuge kpemuusi (IV) u
KpeMHUeBOM kucoTe. CUTMKaThI, UX UCII0/Ib30BaHUe B OBITY, B IPOMBIIIIEHHOCTH. BaxkHeliime
CTpOUTE/IbHbIE MaTepuasibl: KepaMHKa, CTeK/O, I[eMeHT, 0eToH, >kere300eToH. ITpobsieMbr
0e30MacHOT0 UCTMOMb30BaHMS CTPOUTE/ILHBIX MaTePHaioB B TIOBCEIHEBHOM JKU3HH.

Xumuueckuii 5KcnepumeHm:

n3yyeHre 00pasl[0B HEOPraHWYeCKHX BeIleCTB, CBOMCTB COMSIHOW KUC/IOTHI, MIPOBe/jeHNe
KauyeCTBEHHBIX Peaklvii Ha XJIOPUJ-UOHBI M HaOJI0ieHre TIPU3HAKOB UX TIPOTeKaHWUsl, OIIBITHI,
oTpakarolye (pusnuecKre U XMMHUYeCKHe CBOMCTBA IajloreHOB U UX COeJUHEeHUH (BO3MOXKHO
WCII0/Ib30BaHUE BHZIEOMAaTepHasIoB), O3HAaKOMJIeHHe C oOpa3lamu XJIOpHoB (TajoreHHIOB),
O3HaKOM/IeHHe C obpaslamMu cepbl M €€ coeJUHEeHUsIMU (BO3MOXXHO HCIIO/b30BaHKE
BU/leOMaTepuanoB), HabmofeHWe Tipoljecca oOyraMBaHMS — caxapa I0J,  JleHCTBUEM
KOHLIEHTPUPOBAaHHOUW CePHOW KHCJIOThI, M3ydeHHe XMMHUYeCKHUX CBOWCTB pa30aBieHHOM CepHOM
KUCJIOThI, TIPOBe/leHre KaueCTBEeHHOM peakLMM Ha Cy/bdaT-WoH U Habo/ieHue TMpU3HakKa eé
MpOTeKaHusl, 03HaKOMJ/IeHWe C (PU3MUYeCKUMU CBOMCTBaMHU a30Ta, gocdopa U UX COoeUHEHUN
(BO3MOYKHO UCTIOTb30BaHKe BHU/[eOMaTepHUasoB), 00pa3ijaMu a30THBIX U POCHOPHBIX yAoOpeHuH,
nojayuyeHve, cobOupaHue, paclio3HaBaHWe U H3yuyeHHWe CBOWCTB amMuaka, IIpOBe/ieHue
KaueCTBeHHbIX peaklUidi Ha HOH aMMOHMA U (ocdaT-WOH M H3yuyeHHe T[IPU3HAKOB UX
MpOTeKaHUsl, B3aUMO/IeliCTBYe KOHLIEHTPHPOBAaHHON a30THOW KHCJIOThI C Me/ibl0 (BO3MOXKHO
VCTI0/Ib30BaHME BH/leOMaTepuasoB), U3ydyeHHe Mojeslell KPUCTa/UIMYeCKUX PelISTOK aiMmasa,
rpadura, ¢yuiepeHa, O3HaKOM/IEHHWe C TIPOLeCCOM afCcopOId pPacTBOPEHHBIX BeIeCTB
aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM IPOTHBOrasa, MojydyeHre, cobupaHue, pacrio3HaBaHHe
U M3yueHHe CBOMCTB YIJIEKHCJIOTO rasa, MpoBeJjeHNe KaueCTBeHHbIX peaklui Ha KapOoHaT u
CU/IMKaT-UOHbl M W3y4yeHHWe TIPU3HAKOB WX TIPOTEeKaHHWs, O3HAaKOMJIEHHWEe C TpOAYKLuei
CWIMKAaTHOW TIPOMBIILIZIEHHOCTH, pellleHHe SKCTIepUMeHTalbHbIX 337lau 10 TeMe «BakHeiiue
HeMeTa/Ulbl ¥ UX COeIUHeHUSI».



MeTta/ibl M X COeJUHEHUs

OO1jasi  XapakTepUCTHKa XWMHUYECKHWX 3/IeMEHTOB — MeTa/UIOB Ha OCHOBAHHMU WX
rosioxkeHus1 B [leproanueckon cucteme XuMu4yeckux seMeHToB /. V. MeHzieneeBa 1 CTpoeHuUs
atomoB. CTpoeHue MeTa/uioB. MeTa/umueckass CBfI3b U MeTa/l/IMyecKass KpUCTa/uIMuecKasi
peliéTka. DJIEKTPOXUMHUUECKU psifi HarpsbDkeHUd MeTasuioB. dusnueckue U XUMHUUECKUe
cBoiicTBa MeTasioB. OOIme crnocoObl momyueHus: MeTa/uioB. [IoHsATHE O KOPPO3UM METaslIOB,
OCHOBHbIe CITOCOOBI 3alUThI UX OT KOppo3uH. CriiaBel (CTalb, YYTYH, AIOPaTFOMUHUMN, OPOH3a) 1
UX TIPUMEHEeHHE B ObITY U TIPOMBIIIJIEHHOCTH.

[ITenounble MeTas/uIbl: OJI0KeHUE B Ileproanueckor cucteme XUMAYECKHX 371eMeHTOB /1.
N. MeHpeneeBa, CTpOeHMe WX aTOMOB, HaXOKAeHWe B mnpupoze. dusnyeckrue U XUMUYeCKue
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCubl U THPOKCH/bI HATpUs U Kanusd. [IpruMeHeHMe
111eJIOYHBIX META/JIOB U UX COeJUHEHUM.

[IleouHO3eMeNlbHbIE MeTasIbl MarHuid W Kajbl[Uh: Tofo)KeHWe B Ilepuosmueckoit
cucTeMe XuUMUYeCcKUx seMeHTOB [I. V1. MeHnjesneeBa, CTpoeHHe UX aTOMOB, HaxOK[eHUe B
npuposie. du3nueckre U XUMUUECKHe CBOMCTBA MarHusl U Kaiblivsd. BakHelillne coeflHeHHs
KasbIyst (OKCUJ, THAPOKCHZ, COJTH). ZKECTKOCTb BO/BI U CIIOCOOBI €€ yCTPaHeHUs.

AmromuHMM: nonoxkeHwe B [lepuogudeckod cucTeMe XUMHUeCKUX 3yeMeHToB [I. W
MeHpienieeBa, CTpOeHHe aToOMa, HaxOXAeHHe B npupoje. Pusnueckre U XMMHUYeCKHe CBOWMCTBA
anmoMuHUs. AMdOoTepHbIe CBOMCTBA OKCH/IA Y TU/IPOKCH/IA a/TFOMUHUSI.

Keneszo: nonoxenne B Ilepyuosnueckoll cucteMe XUMHUeCKUX »3seMeHToB [I. .
MeHieneeBa, CTpOeHUe aTOMa, HaxOXAeHHe B rpupoje. Pusnueckre U XMMHUYeCKre CBOWMCTBA
kene3a. Okcuppbl, Tuapokcugsl U comu xenesa (II) u xenesa (III), ux cocras, cBOWCTBa M
ToJIyYeHue.

XumuuecKuil IKcnepumeHm:

O3HaKOMJIeHHe C oOpa3laMu MeTa/yioB U CIUVIAaBOB, WX (PU3WYeCKUMH CBOWCTBaMH,
M3yyeHHe pe3y/lbTaTOB KOPPO3UMM METa/lJIOB (BO3MOJKHO MCIIO/Ib30BaHHWE BHUEOMaTepUasioB),
0COOEHHOCTEN B3aMMO/IEHCTBHUS OKCHA Ka/IbIUs U HaTPHs C BOZOM (BO3MOYKHO HMCIIO/Ib30BaHHE
BHJleOMaTepuaoB), WCCe[0BaHUe CBOMCTB J>KECTKOM BOJbl, Ipoliecca TOpeHHs kKeje3a B
KUC/IOpoZie  (BO3MOJKHO — MCIO/b30BaHWE  BH/JEOMAaTepuasoB), TPU3HAKOB IPOTEKaHUs
KaueCTBeHHBIX PeaKL|Ui Ha MOHBI: MarHus, KajabLiys, aJllOMUHUS, LIMHKa, xene3a (II) u xenesa
(I1), menu (II), HaO/MIOAEHME U OMMCAHME MPOLIECCOB OKpAIlMBaHUs TyIaMeHd MOHAMHU HaTpus,
Ka/iusi U Kanblivsg (BO3MOXKHO UCIO/Ib30BaHUe BUZeOMaTepuasoB), UCC/aeloBaHue aM(OTePHBIX
CBOMCTB T'M/JIPOKCH/Ia aJIFOMUHUS U THAPOKCH/A LIMHKA, pellleHre SKCIepUMeHTa/IbHBIX 3a/au 110
TeMe «BarkHelIie MeTasIbl U UX COeIUHEeHUS».

XuMus ¥ OKpyKamwlinas cpeaa

BemectBa ¥ mMaTepuanbl B ITOBCeJHEBHOW JKU3HU uesioBeKa. be3ornacHoe ucCrosib30BaHue
BelleCTB M XUMMUECKMX peakuuii B ObITy. [lepBas TOMOILb TIpU XUMHUECKHUX OXKOTax Hu
OTpaBJIEHUSIX.

X¥MHYecKoe 3arpsi3HeHHe OKpYy»Karolllel cpefibl (TpefieibHasi JOMyCTUMasi KOHLeHTpaLys
BelrecTB, fanee — [1/]K). Pojib XUMHHY B pellieHUH KOJIOTHUECKUX ITPOOIeM.

Xumuueckutl s3kcnepumeHm:

r3yueHre 00pa31j0B MaTepuasioB (CTEKJIO, CTUIaBbl META/IIOB, TOJIMMepHbIe MaTepHaJIbl).

MesicnpeomemHble c853U

Peanusaiusi MexXripeIMeTHBIX CBsI3eM IPU U3y4eHUU XMMHHW B 9 Kiacce OCYILeCTBIISeTCS
yepe3 MUCIOJb30BaHHWE KaK OOIIMX ecTeCTBeHHO-HAayuHbIX TIOHSITHM, TaK U TIOHSTHM,
SIBJISFOLMXCS] CACTEMHBIMHU /151 OT/le/IbHBIX [PeMeTOB eCTeCTBEHHO-HAYYHOT' O L[MKJ/Ia.



OO1mye ecTeCTBEHHO-HayYHbIe TIOHATHS: Hay4HbIM (aKT, THUIOTe3a, 3aKOH, TeOopus,
aHaIW3,  CHMHTe3,  KJacCUpMKALMS,  TEepUOAUYHOCTb,  HaAO/IOEeHWe,  SKCIEPUMEHT,
MO/ie/TUpOBaHue, U3MepeHue, MoJiefTb, siBleHHe, TapHUKOBBIN 3(deKT, TeXHOIO0THs, MaTepHUasbl.

du3vka: MaTepus, aTOM, 93JIEKTPOH, TPOTOH, HEUTPOH, WOH, HYK/IW/, W30TOIIbI,
PaJM0aKTUBHOCTh, MOJIEKY/a, 3/J€KTPUUECKUH 3apsfl, TPOBOAHUKH, TIOTYTIPOBOJHUKH,
JW3IeKTPUKY, (DOTOIIeMEHT, BeLecTBO, Teslo, 00bEM, arperaTHoe COCTOSIHME BeIecTBa, Tas,
pacTBOp, pacTBOPUMOCTb, KPUCTA/UTMUECKas PpeIIETKa, CIUIaBbl, (U3MUecKde BeTUUUHBI,
eIMHULIBI U3MepPeHUsi, KOCMHUeCKOe TIPOCTPAHCTBO, TTaHeThI, 3BE3/1b1, CoHIIe.

Buosorus: dorocuHTes, abixaHue, Ouocdepa, IKOCUCTeMa, MHUHEPA/bHbIE YA0OpeHus,
MHKDO3/IEMEHTbI, MAKPO3JIEMEHTBI, TUTATe/TbHbIE BEIIleCTBa.

leorpadus: armocdepa, ruzapocdepa, MHUHepasbl, TOpPHble TIOPOJbI, TIOJe3HbIE
HCKOTIaeMble, TOTJTMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA ITPOI'PAMMBI 110 XMW HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJ/IbTATbBI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHUS TIPOrPaMMbI OCHOBHOTO 00iriero obpa3oBaHUs
JTIOCTUTAIOTCS B XO/le 00yUYeHUs] XMMUU B eJUHCTBE yueOHOM U BOCITUTATeTbHOU /1€ Te/IbHOCTH B
COOTBETCTBMM C  TPAJULMOHHBIMH  DOCCUMCKMMH  COLIMOKYJIbTYPHBIMH M  JIyXOBHO-
HPABCTBEHHBIMH 1[€HHOCTSIMH, TIPUHATHIMU B OOIIleCTBe MpaBW/IaMH M HODMaMH TOBe/IeHUS] U
CTIOCOOCTBYIOT TpOLiecCaM CaMOTIO3HAHUsI, CaMOPa3BUTUS W COLMAIM3aLUM O0yUaromuxcsi C
311P.

JINUHOCTHBIE  pe3yabTaThl  OTPA’KAlOT TOTOBHOCTh  OOYYarOL[UXCs c 3IIP
PYKOBO/ICTBOBATbCSl CHUCTEMOM TMO3UTUBHBIX LIEHHOCTHBIX OPUEHTAal[Mid W pacllyipeHue OrbITa
JleATeJIbHOCTY Ha eé OCHOBe, B TOM YKCJIe B YaCTH:

1) naTpuoOTHUECKOro BOCIIMTAHUSA:

LIeHHOCTHOTO OTHOLLIEHUSI K OTeUeCTBEHHOMY KY/JIbTYPHOMY, UCTOPUYECKOMY U HAyUHOMY
HaC/IeInt0, TIOHMMaHWs 3HAueHWs XUMUYeCKOW HAayKd B JKM3HM COBPEMEHHOrO O0O0IecTBa,
CNoCOOHOCTH BJIaZIETh OCTOBEPHOW MH(MOpPMAaIel O TepeioBbIX JOCTMXKEHUSIX U OTKPBITHUSX
MHUPOBOM M OTE€UECTBEHHOW XWMHHM, 3aMHTEPEeCOBAHHOCTH B HAyYHBbIX 3HAHMUAX 00 yCTpOMCTBe
MHpa U 0011eCTBa;

2) rpa)X/JaHCKOro BOCTIMTAHUA:

Mpe/iCTaB/eHUs] O COLMaZbHbIX HOpPMax W TpaBU/IaX MEX/JIUYHOCTHBIX OTHOLIEHWM B
KOJIJIEKTHBe, KOMMYHHUKAaTHUBHOMU KOMIIETEHTHOCTH B 00111eCTBEHHO TI0JIE3HOM,
yueOHOMCCIeI0BaTeTbCKOW, TBOPUECKOWM W [ApPYrMX BUJAX [eATebHOCTH, TOTOBHOCTH K
pa3Hoobpa3HOli COBMECTHOM /1esiTe/IbHOCTH TPU BBITIOJTHEHHWHU yueOHBIX, MO3HaBaTe/TbHbIX 33/ay,
BBIMTOJIHEHUM XWUMHUYECKMX SKCIIEPUMEHTOB, CO3[aHWM Y4eOHBIX TIPOEKTOB, CTPeMJIeHHs K
B3aMMOINOHMMAHHIO U B3aMMOIIOMOIIM B TIPOLIECCe 3TOM yueOHOM [1esiTeJIbHOCTH, TOTOBHOCTU
OlLIeHMBaThb CBOE TIOBeJleHWe W TOCTYNKU CBOMX TOBapUIled C MO3ULMKA HPABCTBEHHBIX U
MPaBOBbIX HOPM C YYETOM OCO3HaHUS MOC/Ie[CTBUM MOCTYIIKOB;

3) eHHOCTH HAaYYHOr'0 MO3HAHUSA:

MHPOBO33pEHUeCKMe Tpe/CTaBlIeHus] O  BellecTBé W XWMHUECKOW  peaklyvHy,
COOTBETCTBYHOL[M€ COBPEMEHHOMY YDOBHIO pa3BUTUSI HAayKM M COCTAB/SIIOLME OCHOBY [JIsI
MOHMMaHWs  CYIIIHOCTA HayyHOW KapTHUHbBI MHpa, TpeAcTaBieHUs 00 OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTUS TIPUPO/IbI, B3aUMOCBSI3SIX UejioBeKa C MPUPOAHON Cpefioi, O PoJu
XMWY B NT03HAHUU 3THUX 3aKOHOMEPHOCTeH;

ro3HaBaTe/lbHble MOTHBBI, HarlpaB/ieHHble Ha TIO/IyUeHWe HOBBIX 3HAHUM MO XUMHH,
HeoOXomuMble i1 OObsICHeHHsI HAO/IOfaeMbIX TIPOL[ECCOB M SIBJIEHWH, TT03HaBaTe/IbHOM,
MHGOPMALIMOHHOM W UUTaTeIbCKON KY/IbTYPhl, B TOM UHCJ/Ie HAaBBIKOB CAaMOCTOSITe/TbHOM paboThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTyPOH, JOCTYIHBIMM TEXHHUUECKUMH CpPeACTBaMHU
HMH(OPMaLIMOHHBIX TeXHOJIOTUM;

WHTepeC K OOyueHWIO W TIO3HAHWIO, JF0003HATE/bHOCTh, TOTOBHOCTh M CITOCOOHOCTH K
camo00pa30BaHuI0, TTPOEKTHON W WCC/IeI0OBATeIbCKON [1eATeIbHOCTH, K 0CO3HAHHOMY BBIOODY
HanpaB/IeHHOCTH U YPOBHsI 00yueHUs B Jja/ibHeHIlem;

4) dpopMupoBaHUs KyJIbTYPbI 3/[0POBbS:

OCO3HaHMEe I[eHHOCTH >KW3HHM, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3/10pPOBBIO,
yCTaHOBKM Ha 3Z0POBbIM 00pa3 >KW3HW, OCO3HAHWE IIOC/IeICTBUM W HENpUusThe BpPeIHbIX
NpUBbIUEK (ymoTpeO/IeHUsT ajIKoroJisi, HapKOTHKOB, KypeHHs), HeOOXOAUMOCTH COOJIIO[eHHUS
npaBua 6Ge30macHOCTU TIpU oOpallleHuM C XUMWYeCKMMU BelllecTBaMU B ObITY U peasbHOM
JKU3HU;

5) TPyA0BOr0 BOCITUTAHHUA:

VHTepeC K MPaKTUUeCKOMY M3yUeHHI0 Npodeccuil U TpyZa pa3IuyHOro poja, yBakeHue K
TPyAy W pe3ynbTaTaM TPYJOBOW [eATelbHOCTH, B TOM YKCJIe Ha OCHOBe TpHUMEeHEeHUs
MpeJMETHbIX 3HAaHWM 10 XWMHH, OCO3HAaHHBbIM BbIOOp WHAWBUAYAJLHOM TpPAeKTOPUM
MIPOZIO/DKEHNUsT 00pa30BaHUsI C YYETOM JIMUHOCTHBIX WMHTEPECOB U CMOCOOHOCTH K XUMHH,
00IIIeCTBEHHBIX MHTEPECOB W IMOTPEOHOCTEH, YCHelmHoH MpodecCUOHATBHON AesaTebHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHM, TOTOBHOCTb aZlalITUPOBAThCS B MpOdeCcCUOHANMBHOMN cpe/ie;

6) 3K0/10rMYecKoro BOCIUTaHHUSA:

9KOJIOTUUECKH Iiejiecoo0pa3Hoe OTHOIIIEHHWE K TIPUPO/ie KaK UCTOUHUKY JKU3HU Ha 3emiie,
OCHOBe eé CyII[eCTBOBAaHUs, IOHUMaHWe LIeHHOCTH 37I0pOBOr0 U OGe3omacHoro obpasa KU3HH,
OTBETCTBEHHOE OTHOIlleHHe K COOCTBeHHOMY (H3UYeCKOMYy U TICUXUUYECKOMY 370DOBBIO,
0CO3HaHMe [IEHHOCTH COOJTI0/IeHUs TpaBM/1 6e30MacHOro MoBe/IeHus TIpU paboTe C BelljeCTBaMH,
a TaK)Ke B CUTYyalMsIX, YTPOJKaIOLLMX 3/J0DOBbIO U YKU3HU JIFOIel;

CroCcOOHOCTH TIPUMEHSITh 3HAHWS, TOJydaeMble TIPH W3yUeHWU XUMWHU, JJI peIeHUst
3a/la4, CBSI3aHHBIX C OKPY»Karolljel TIPUPOIHOM CpeJjoi, /1Sl TIOBLIIIeHHsI YPOBHS SKO/I0TMUeCKon
KYJIbTYPBbl, 0CO3HaHUsI I'7100abHOTO XapaKTepa KOJI0TUYeCKUX MpobsieM U TyTel WX pelleHus
MOCpPeJiICTBOM MeTO/I0B XUMHHU, SKOJIOTMUeCKOT0 MBIIIJIEHUs], YMeHUs] pYKOBO/ICTBOBaTLCSI UM B
ro3HaBaTeIbHON, KOMMYHHUKAaTHBHOM U COI[MA/IbHOM MpaKTHKe.

METAIIPEJMETHBIE PE3YJ/IbTATbBI

B cocraBe MeTampegMeTHBIX pe3y/lbTaTOB BbIJE/NSIOT 3HauWMble /s (POPMUPOBaHUS
MHPOBO33peHusi 00ljeHayuHble MOHSATUS (3aKOH, TeOopusi, NMPUHLIMII, TUIMOTe3a, $akKT, CUCTeMa,
TMIPOIIeCC, SKCTIePUMEHT U JIPYToe.), KOTOpble UCIIO/Ib3YIOTCS B €CTeCTBEHHO-HAayUHBIX YUueOHBIX
ripe/iMeTax | MO3BOJISIFOT HAa OCHOBE 3HAaHWM U3 3TUX TTpeIMeTOB (hOpMHUPOBATh Tpe/iCTaB/eHHe O
1[eJIOCTHOM HayyHOW KapTHWHe MWpa, U YHHMBepcabHble yueOHbIe [elicTBUs (TI03HaBaTe/bHbIE,
KOMMYHHUKaTUBHbIE, PEryJsITUBHBIE), KOTOPble 00eCrieunBarOT (JOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITe/IbHOMY TUTAHUPOBAHUIO U OCYII[eCTBIEHUIO YUeOHOM /lesTeTbHOCTH.

ITo3HaBaTe/IbHbIE YHHBepPCaIbHbIe yueOHbIe /JeHCTBUA

Bba3oBbie jlornyecKue JeficTBUs:

YMeHUsI UCTIO/b30BaTh TIPUEMBI JIOTUUECKOTO MBIIIEHUSI TIPM OCBOEHUW 3HAHWM:
pacKpbiBaTb CMBICA ~XWMWUYECKHWX TIOHATUM (BbIAENATb MX XapaKTepHble TPU3HAaKW,



yCTaHaB/IMBaTh B3aUMOCBS3b C JAPYTMMU MOHSATHSIMH), UCTIONb30BaTh MOHATUS JJ1 00BSCHEHUS
OTAe/NbHBIX (DaKTOB U sIBJIEHW, BBIOMpATb OCHOBAaHUSI W KPUTepUH [/ KaaccuduKalyu
XUMUYECKUX BEIeCTB U XMMUUECKMX pPeakKiyi, yCTaHAB/IMBaTh IPUUMHHO-C/IeICTBEHHbBIE CBSI3U
MEXy 00BEKTaMU U3YyUeHHsI, CTPOMTD JIOTHUECKHE PAaCCY)KAeHUs (MHAYKTUBHbBIE, 1e€/IYKTHBHbIE,
TI0 aHAJIOTHH), fieJiaTh BBIBOZBI U 3aK/TFOUEHMSI;

yMeHHe TMPUMEHATh B IPOLecce MO3HAHUS TOHATHS (TIpeJIMeTHbIE M MeTarpeJMeTHBIE),
CUMBOJIMUECKHe (3HAaKOBble) MOJeJH, WCI0/b3yeMble B XUMWHW, TPeo0pa30BbIBaTh IIMPOKO
MIPUMEHSIEMble B XUMHUM MO/Ie/IbHbIE TPe/[CTAB/IeHUS] — XUMUYECKUM 3HaK (CUMBOJI 3/IeMeHTa),
XUMUYeckass GopMmy/la U ypaBHEHHMEe XUMHUECKOM peakl[id — Tpd pelleHud yueOHO-
Mo3HaBaTe/bHbIX 3aZlauy, C Y4Y€TOM STHUX MO/Ie/IbHbIX TIPe/CTaB/eHW! BBISIB/ISATE U
XapaKTepr30BaTh CYIeCTBEHHbIE MPU3HAKU W3ydaeMbIX OOBEKTOB — XUMHUECKUX BEIeCTB U
XUMUYECKUX peaKI[UH, BBISB/IATL OOIHEe 3aKOHOMEPHOCTH, TPUUMHHO-C/IEICTBEHHbBIE CBSI3U U
MPOTUBOPEUMS B M3y4aeMbIX MPOLIeCCaX U SBJIEeHUSIX.

Ba3oBble ucciejoBare/ibCKue JelCTBUA:

yMeHHe HCI0/b30BaTh TMOCTaB/IeHHbIe BOTPOCHI B KaueCTBe WHCTPYMEeHTa TO3HaHUS, a
TaKke B KayeCTBeé OCHOBBI [jii (POPMHUPOBAHHUS TUIIOTe3bl TI0 TIPOBEPKe TPaBUIbHOCTH
BBICKa3bIBA€MbBIX CY>KIEHUM;

npuobpeTeHre OIbITa TI0 TJIAHKPOBAaHUWIO, OpraHU3allid W TIPOBe/IeHUI0 YYeHHYeCKUX
9KCTIepUMEHTOB, YMeHHe Hab/rojaTh 3a XO/I0OM MpOoLiecca, CaMOCTOSITe/TbHO TIPOTHO3UPOBATh €0
pe3ynbTat, GopMynupoBaTh O0OOIIEHHSI W BBIBOZABI 1O pe3y/abTaTaM IPOBEAEHHOIO OMbITA,
HCCIIeIOBaHUs], COCTaB/ISATh OTUYET O TIPO/Ie/IaHHOM pabore.

Pabora c uadopmanueii:

yMeHHe BbIOMpaTh, aHATM3UPOBATh Y UHTEPIIPETUPOBATh MH(MOPMALIMIO Pa3/TMUHBIX BUI0B
1 (OpM TIpe/ICTaB/IeHUs], TT0/y4aeMy0 U3 pa3HbIX UICTOUHUKOB (HayYHO-TIOMY/IsIpHAst IUTepaTypa
XUMUYECKOTO COJIep>KaHus, CIIPaBOYHbIe TI0cO0OUs, pecypchl VIHTepHeTa), KpUTHUECKU
OLIEHUBAThb ITPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

yMeHHe TIPUMEeHSITh pa3/IMuHble MeTO/IbI U 3arpPOCHI TIPH TIOMCKe U 0TOope nHbOopMaLuu U
COOTBETCTBYIOIIMX IaHHBIX, HEOOXOAUMBIX /IJIs1 BHITIOJTHEHHMST yueOHBIX U TT03HaBaTeTbHBIX 3ajiau
oripe/le/IEHHOT0 THUTIA, TpPUOOpeTeHHe orbiTa B 00/7aCTH MCMO/MIb30BaHUS WH(OPMAL[MOHHO-
KOMMYHHUKATUBHBIX TeXHOJIOTHMM, OB/aJileHhe KYTbTYPON aKTUBHOT'O MCITO/Ib30BaHUS PA3/IMYHbBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITeJIbHO BbIOMpaTh OMNTUMa/lbHYIO (OpMy MpezCcTaBaeHus
vHbOpPMalMM U WITHOCTPUPOBATh pelllaeMble 3a/laud HEeC/I0KHBIMH CXeMaMH, JuarpaMMamH,
IpyrumMu popmMaMu rpadvKu U UX KOMOUHAIUSMU;

yMeHUMe WCIO/b30BaTh M aHaJM3MPOBaTh B Tpoljecce yueOHOM U HCCIe0BaTe/IbCKOM
J1esiTeJIbHOCTH MH(OPMAI[UIO O BJIMSIHUM TIPOMBIILIJIEHHOCTH, CeJTbCKOTO X03iCTBa M TPAHCIIOPTA
Ha COCTOsTHUE OKpYyKarolliei MpUPOAHON Cpe/ibl.

KoMMyHHKaTHBHbIe YyHUBepCa/IbHbIe yueOHbIe 1elCTBHA:

yMeHUsI 3ajlaBaThb BOIpOCHl (B XxoJe JAuanora U (WiM) [AUCKYCCHU) TIO CYLIeCTBY
obcyxmaeMoii TeMbl, (DOPMY/IMPOBATb CBOM TIPE/JIOKEHUSI OTHOCHUTE/ILHO BBITIO/THEHUS
Tipe/lJIoyKeHHOM 3a7iauy;

YMEeHUSI TIPe/ICTaB/ISTh TIOJTyYeHHbIe Pe3y/IbTaThl TI03HABAaTeIbHOU AeSITe/TbHOCTA B YCTHBIX
U TIHMCbMEHHBIX TEKCTaX; /leflaTb TIPe3eHTAlLMI0 Pe3y/IbTaTOB BBIMOJHEHUS XHUMHUUYECKOTO
9KCreprMeHTa (J1abopaTOpPHOTO OMbITa, JabO0pPaTOpHON pabOTHI IO WCCAeI0BAaHHUIO CBOMCTB
BeIeCTB, y4eOHOTO MPOeKTa);

yMeHHUsI yueOHOro COTPYJHHUECTBA CO CBEPCTHMKAMH B COBMECTHOH IMO3HABATebHON U
HCCIIeI0BaTe/IbCKON IeITe/TbHOCTA TIPY pellleHWM BO3HHWKAIOIIMX Tpo0/ieM Ha OCHOBe YdéTa



00IIMX WHTEepPecoB M COrjacoBaHUs TMO3uLuil (00CyXJeHUs, 0OMeH MHEeHUSIMH, «MO3TOBbIe
LITYPMbI», KOOPAUHALIMS COBMECTHBIX JIeMCTBUIA, OTipe/iesieHre KpUTepUeB IO OLleHKe KauecTBa
BBITIOJTHEHHOM pabOoThI U ApyTHe).

PerynaTuBHBIE YHUBepCa/IbHbIE yUeOHbIe AefiCTBHS:

yMeHUe CaMOCTOSTeTbHO OMpejensiTh e/ AesiTebHOCTH, TIJIaHUPOBaTh, OCYIIECTBIISATS,
KOHTPOJIMPOBATh W TIpU HEOOXOAMMOCTH KOPPEKTUPOBaTh CBOI JeATebHOCTb, BbIOMPAThb
HauOosiee  3ddeKTUBHbIE CMOCOOBI  pelleHuss YyueOHBIX M TI03HaBaTelbHBIX  3ajady,
CaMOCTOSITE/IbHO COCTaBJ/ISATb WIA KOPPEKTHPOBATh TPe//IOXKeHHbIA alrOpuUTM [JeNCTBUM TpU
BBIMOJIHEHUM 3alaHUH C YUETOM T[IOJIyYeHUS HOBBIX 3HaHMKM 00 H3yuyaeMbIX OOBEKTax —
Bell|eCTBaxX M peaklusiX, OLleHUBaTb COOTBETCTBHE TOJIyUeHHOTO pe3y/bTaTa 3asBJeHHOM e/,
yMeHUe HUCI0/Ib30BaTh U aHa/IM3UPOBAaTh KOHTEKCTHI, Mpe/ijlaraeMble B YC/IOBUM 3a[JaHUM.

IMPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe mpeAMeTHBIX pe3yAbTaTOB TI0 OCBOEHUIO 00s3aTe/IbHOTO COZepyKaHwus,

yCTaHOBJIEHHOTO /IaHHOW (eziepaibHON paboueli TporpamMmoil, BBIJIE/SAIOT: OCBOEHHbBIE
o0yyaroIIMMHUCS Hay4yHble 3HaHHUS, YMeHHsi U CrocoObl [elCTBUM, crieluduueckue s
MpeJMeTHON 001acT «XUMHs», BUZBI [€ATEJLHOCTH T0 TIOJyUYeHWI0 HOBOTO 3HAHUS, €ro
WHTepIpeTaryy, Mpeodpa30BaHUI0 ¥ TPUMEHEHUIO B PA3/IMUHBIX YUeOHBIX U HOBBIX CHTYalUsIX.

K xoH1ly obyueHuss B 8 Kjiacce rpegMeTHble pe3y/bTaThl Ha 6a30BOM YpOBHE [IOJKHbI

oTpakaTh C(hOPMUPOBAHHOCTH y oOyuatouuxcsi ¢ 3[1P ymeHwuii:

® pacKpbIBaTb CMBIC/ OCHOBHBIX XMMHUYECKUX TOHATUW: aTOM, MOJIeKy/a, XUMUUeCKUN
J/IeMeHT, TIPpOCTOe BeIlecTBO, CJI0OXKHOe BelecTBO, CMeChb (OZHOpPOJHas U
HEOJHOPOJHasl), BaJeHTHOCTb, OTHOCHTe/bHas aTOMHasi W MOJIeKy/sipHasi Macca,
KOJIMUeCTBO BelllecTBa, MOJb, MOJSIDHas Macca, MaccoBasi J0Jisi XUMHUeCKOro
j/IeMeHTa B COeJUHEeHWM, MOJSPHbIA 00BEM, OKCHZ, KHCJIOTa, OCHOBAHHUE, COJb,
3J1eKTPOOTPULIATEIbHOCTD, CTeTleHb OKHUC/IeHUsT, XUMUUeCKasi peakLiysi, KinacCupukalys
peaki[uii: peakliUM COeJUHeHUs], PeaKL[uu Pa3/i0oXKeHUs, peakliiy 3aMellleHus], peakiuu
oOMeHa, 9K30- U SH/J0TePMUYECKHe PeaKIH, TeTyIOBOU 3(eKT peakiyy, siipo aToMa,
3JIeKTPOHHBIN C/IOM aToma, aTOMHasi opOuTasib, pPaJuyC aToMma, XUMHUecKas CBSI3b,
TMoJISIpHasi U HeToJisipHasi KOBaJleHTHasi CBsi3b, MOHHAsl CBSI3b, MOH, KaTUOH, aHWOH,
pacTBOp, MaccoBasi [I0/1s BelljecTBa (MPOLeHTHasi KOHLIEHTpaL|si) B paCcTBOPE;

® WUIIOCTPYUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TOHATUA W TPUMEHSITb 3TH
TIOHSITUSI TIPU OTTMCAaHUM BellleCTB U UX TMpeBpallleHuit;

® CIO/b30BaTb XUMHUUECKYHD CHUMBOJIMKY [Jii COCTaBjieHusi (GopMys BellecTB U
YPaBHEHUIN XUMUUECKUX peakiui;

e ompe/iesiITh Ba/JIEHTHOCTb aTOMOB 3/IeMEHTOB B OWHApHBIX COEJIUHEHUSX, CTeleHb
OKHC/IEHUsI 3JIEMEHTOB B OWHApHBIX COEJAMHEHUSX, TPHHA/JIe)KHOCTh BEIEeCTB K
orpeJileIEHHOMY KJ/acCy COeJMHeHWM 1o (opMmysaM, BUJ XUMHUUYECKOW CBs3U
(KoBaJsieHTHasi U UIOHHas) B HEOPraHUUeCKUX COeJUHeHUSIX;

e packpeiBath cMbica [lepuopnueckoro 3akoHa [I. V. MeHpeneeBa: 1eMOHCTpHpPOBAaTh
MOHUMaHWe TepUOUYeCcKOl 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3/IeMEHTOB OT WX
nosiokeHuss B Ileprojuyeckoil cucTemMe, 3aKOHOB COXPAHEHHUSI MacChl BeIeCTB,
TIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO yUeHUs], 3aKoHa ABOTa/ipo;

e OMWChIBAaTL M XapakKTepu3oBaTh TabiuuHyo ¢opmy [leprognyeckoll CHCTEMBI
XUMUAYECKUX 3/IEMEHTOB: pa3/iMyaTh TIOHATHUS «TJlaBHasi moAarpymma (A-rpymma)» u
«mobounass moxarpynmna (b-rpymma)», Masele W Oosibliie TE€pUOJBI, COOTHOCHUTh
0003HaueHUsI, KOTOPble UMerOTCs B Tabsuile «[leproanueckast CUCTeMa XUMHUECKUX



snemeHTOB [. V. MeH/jefieeBa» C YMCJIOBBIMM XapaKTepUCTUKAMU CTPOEHUsS] aTOMOB
XUMUYECKUX 3/1eMeHTOB (COCTaB U 3apsif sapa, oOllee YKWCIO 3eKTPOHOB U
pacripejie/ieHue UX T10 371eKTPOHHBIM CJI0SIM);

K/1accuuLMpoBaTh XUMUUECKHEe 37IeMeHThI, HeOpraHuyeckue BelllecTBa, XMMUUecKre
peakuuy (MO0 UMC/IYy M COCTaBy YYaCTBYHOIIMX B peakL[UM BeIeCTB, MO TerJIOBOMY
sdpexry);

XapaKTepu30BaTh (OMHChIBaTh) OOIIMe XWMHUeCKHe CBOWCTBA BEIeCTB Pa3/IMUHBIX
KJIacCoB, TIOATBep)KJasi ONuWCaHWe T[pUMepaMM  MOJIEKY/ISPHbIX  ypaBHEHUM
COOTBETCTBYIOLUX XMMUUECKUX PeakKluii;

MIPOTHO3UPOBAThb CBOMCTBA BeIeCTB B 3aBUCMMOCTU OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTHU MPOTEKaHUsI XUMUUECKUX TIPeBpalljeHUi B pa3/TMUHbIX YCIOBUSIX;
BBIUMC/IITE OTHOCUTETbHYH0 MOJIEKY/ISIDHYIO M MOJISIPHYHO MacChl BellleCTB, MacCOBYIO
JI0JIF0 XUMHUYEeCKOT0 37ieMeHTa 1o (hopMmyrie coeJuHeHUs, MaCCOBYIO JIOJIF0 BelllecTBa B
pacTBope, MPOBOAUThL PaCUEThI TI0 yPaBHEHUIO XUMHUYeCKON peaKLuy;

TIPUMEHSITb OCHOBHbIE OTepalii MbICUTE/bHOW [1eATe/lbHOCTH — aHa/lvi3 U CHUHTe3,
cpaBHeHMe, 000011leHre, cucTeMaTU3aluio, KIacCU(UKaL1Io, BbIsIBJIeHHe MMPUUMHHO-
C/Ie/ICTBEHHBIX CBSI3eM — [IJI1 M3yueHUsl CBOMCTB Bell[eCTB M XWMHUUECKUX peaklui,
eCTeCTBEHHO-HayuHble ~ MeTOZAbl  TI03HAaHWs  —  HaO/ofieHWe,  W3MepeHwHe,
MO/le/TMpOBaHue, SKCIIepUMEHT (peasibHbIl U MbIC/IEHHBIN);

CJlefioBaTh TIpaBUA/IAM  T10JIb30BaHUSI XUMHUECKOW TOCyAoH Uu 1abopaTOpPHBIM
obopyZioBaHMEM, a TakKe TpaBW/IaM OOpallleHusi C BelljeCTBaMH B COOTBETCTBUU C
WHCTPYKLIUSIMH T10 BBITIOJTHEHHIO TaD0PaTOPHBIX XUMUUECKUX OIBITOB T10 MOTYYEeHHUIO
¥ cobupaHHio ra3000pasHBIX BellecTB (BOZOpPOZA W KHCIOPOJA), TPUTOTOBJIEHUIO
PacTBOPOB C Orpe/ie/IEHHON MaCcCOBOM Zlo/iell paCTBOPEHHOTO BellleCTBa, TJIaHUPOBATh
Y TIPOBOJIUTHL XMMHUECKHe SKCIepUMEeHThI M0 Paclio3HaBaHHIO PacTBOPOB Ilesiouei 1
KHC/IOT C TIOMOLL{bI0 UH/IUKAaTOPOB (JIakMyC, (heHOIDTaIeNH, METUIOPAHX U ApYyrue).

K KoHIly 00yueHHs] B 9 K/iacce TpeJMeTHbIe pe3y/bTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y oOyuatonuxcsi ¢ 3I[1P ymeHwuii:

PacKpbIBaTh CMbICI OCHOBHBIX XMMHWUYECKHX TOHSTHUM: XMMWUECKUU 3/IeMeHT, aToM,
MoOJIeKy/a, NOH, KaTUOH, aHUOH, TIPOCTOE BeleCTBO, CJI0)KHOE Bell[eCTBO, Ba/IEHTHOCTD,
3/IeKTPOOTPULIATE/TbHOCTb, CTeTeHb OKHC/IeHUs, XUMUUecKas peakiusi, XUMU4ecKas
CB$I3b, TEIUVIOBOU 3(QheKT peaki[iH, MOJIb, MOSPHBIM 00BEM, PacTBOP, 3JIEKTPOJIUTHI,
HE3JIeKTPOJIUThI, 3JIeKTPOJIUTUYECKAss IUCCOLMAIS, PpeakI[MM HWOHHOTO OOMeHa,
KaTrajv3aTtop, XWMHYecKoe paBHOBecwe, oOpaThMble U HeoOpaTHMble peakiyy,
OKMUCJ/IUTeTbHO-BOCCTAHOBUTE/IbHbIE  DeaklUM,  OKUC/WTelb,  BOCCTAHOBUTEJIb,
OKHCJIeHHe U BOCCTAHOBJeHWe, aJoTporvs, amMQpOTepHOCTb, XUMHUUecKasi CBS3b
(KoBasneHTHasi, WOHHAasl, MeTa/ulM4yecKasl)), KpUCTa/J/iMueckas pelIfTKa, KOpPpO3us
MeTa/JIOB, CIUIaBbl, CKOPOCTb XUMHWUECKOW peaklWd, Tpefe/lbHO /0MyCcTUMasi
KoHLeHTpauus [T/IK BerjecTsa;

WJTIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XUMUUECKWUX TOHSITUM U TIPUMEHSITb 3TH
TIOHSITUSI TIPU OTTMCAaHUM BellleCTB U UX TIpeBpallieHUii;

WICTI0/Ib30BaTh XMMHUYECKYH) CHUMBOJIMKY [i/Isl COCTaBleHUs (OpMy/a BelllecTB U
YPaBHEHUIN XUMUUECKUX peaklui;

orpefiesisiTb  BaJleHTHOCTb U CTeNeHb OKUCJIEHWS XUMHWUeCKUX 3/1eMEeHTOB B
COeZIMHEeHUsIX PA3/IMYHOTO COCTaBa, IPUHA/JIE)KHOCTb BeIeCTB K OIpe/e/IéHHOMY
K/IacCy coefiMHeHWM 1o ¢dopMmy/naMm, BUJ, XUMHUYECKOW CBsi3u (KOBaJleHTHasi, MOHHasl,



MeTajI/Inueckasi) B HeOpraHWYeCKHWX COeJMHeHMsX, 3apsii MOHa 10 XHWMUUeCKOU
dbopmyrne, xapakTep cpefibl B BOAHBIX PacTBOpax HEOPraHUUECKWX COeJVHEHWH, THIl
KPUCTa/IZTMUeCKOU PellIéTKY KOHKPETHOIO BellleCTBa;

packpeiBaThb cMbIC [lepuoguueckoro 3akoHa [. M. MeHzeneeBa U J@eMOHCTPHUPOBATh
ero MOHUMAaHHe: OTUChIBaTh M XapaKTepU30BaTh TabauuHyo Gopmy [lepuoguueckoit
CUCTEMbl XMUMWUECKHUX 3JIEMEHTOB: pa3/iMyaTh MOHATUS «rJaBHag noarpymnma (A-
rpyrma)» W «mnobouHas mogrpymnma (b-rpymma)», Manble W GosibIliie TIEPHOJBI,
COOTHOCUTh 00O3HaueHWs, KOTOpble WMEIOTCS B TIepUOAMYECKON Tabmwmie, C
YUC/IOBBIMUA XapaKTepUCTUKaMK CTPOEHUs] aTOMOB XMMHUECKUX 371eMeHTOB (COCTaB U
3aps/ sifipa, o0lijee YKMC/I0 3IeKTPOHOB M pacripe/ie/ieH|e MX T0 3/IEKTPOHHBIM CJIOSIM),
0OBSICHATL O0OIIKe 3aKOHOMEPDHOCTH B W3MEHEHWM CBOWCTB 3/IEMEHTOB U HUX
COeJJMHEHUI B TIpeJiesiaXx MaJbIX MepyuoJ0B U IJIaBHBIX MOATPYMI C YYETOM CTPOEHUS
VX aTOMOB;

K/1accuuLMpoBaTh XUMHUUECKHe 37IeMeHThbl, HeopraHuyeckue BelllecTBa, XMMUUecKre
peakiuu (M0 YMCAy M COCTaBY YYaCTBYIOLIMX B PeaKI[MU BeLeCTB, IO TEIIOBOMY
3¢ dexTy, 10 U3MEeHEeHUIO CTereHel OKUC/IeHUs XUMUYeCKUX 3JIeMEeHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) 0OIMe U crenudUyeckre XUMUYECKHe CBOMCTBa
TPOCTBIX U CJIOXKHBIX BeIlleCTB, TTOATBEP K jasi ONMCaHWe TIpUMepaMu MOJIEKY/ISIPHBIX U
VIOHHBIX YPaBHEHU COOTBETCTBYIOIIMX XUMHUYECKUX peaKLvy;

COCTAaBJ/ISITh YPaBHEHUsI 37IeKTPOJIMTUYECKON AUCCOLIMALIMM KUCIIOT, 11e/Ioueid U CoJiel,
TIOJTHBIE W COKpAIIEHHbIe YPaBHEHUS peaki[iii MOHHOTO 0OMeHa, ypaBHeHUsI peakivi,
MOATBEP)KJAIOIINX CYIL[eCTBOBaHWe T'eHeTUUYeCKOM CBSI3M MeXy BellleCTBaMu
Pas3/IMYHbIX KJ/1aCCOB;

PacKpbIBaTh CYLIHOCTb OKHUC/IUTE/IbHO-BOCCTAHOBUTEBHBIX peakLUWid TOCPeiCTBOM
COCTaBJIeHUsI 3/IEKTPOHHOTO DaslaHca ITUX peaKLyii;

MPOTHO3UPOBaTh CBOMCTBA BEIECTB B 3aBUCUMOCTUA OT WX CTPOEHHs], BO3MOXXHOCTH
MpOTeKaHUsl XUMUUYeCKUX TTpeBpallleHU B pa3/IMUHbIX YCIOBUSIX;

BBIYUCJIATh OTHOCUTE/IbHYIO MOJIEKY/ISIDHYIO U MOJISIDHYFO MacChl BellleCTB, MacCOBYIO
JI0JIF0 XUMHUYECKOT0 37ieMeHTa 10 (hopMyrie coeJMHEHUs], MaCCOBYIO [J0JII0 BelllecTBa B
pacTBope, NMPOBOAUTb PACUETHI [0 YPAaBHEHUIO XUMHUUYECKOU peaklivy;

cobsofaTh TpaBW/a T0JIb30BaHUS XUMHYeCKOW TocyZod U jabopaTopHBIM
obopyZoBaHHeM, a TakKKe TIpaBWIa OOpalleHUs C BelleCTBAMH B COOTBETCTBHUH C
WHCTPYKLIUSIMH T10 BBITIOJTHEHHIO JTa00PAaTOPHBIX XUMHUECKUX OIIBITOB I10 TTOTyUYE€HUIO
¥ coOMpaHMIO ra3000pa3HbBIX BelllecTB (aMMHaKa M YTIeKUC/IOro Ta3a);

TPOBO/IUTh peaklyH, MOJTBepXKAarole KaueCTBEeHHBIM COCTaB Pa3/IMUHbLIX Bell[eCTB:
pacrio3HaBaThb OIBITHBIM TYTEM XJIOpUA-, Opomuz-, voauz-, KapboHaT-, docdar-,
CWIMKAT-, Cynb(haT-, TUAPOKCUJ-UOHBI, KaTUOHbI aMMOHHS U WOHBbI U3yUEHHBIX
MeTaJlJIoB, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUeCKUX BeILeCTB;
MIPUMEHSITb OCHOBHBIE OIepaljii MbICUTE/NLHOU [1eATeTbHOCTU — aHa/li3 U CUHTe3,
cpaBHeHHWe, 0000IlleHHe, CHUCTeMaTH3al|i0, BbISIBJIeHHe TPUUYUHHO-C/Ie/[CTBEHHbIX
CBsI3€M — /Ui W3yUeHUs CBOMCTB BelLleCTB U XWMHUECKUX peakl[ui, eCTeCTBeHHO-
HayyHble METOZABl TI03HAaHWsS — HaO/roZIeHWe, W3MepeHHe, MO/e/MPOBaHMUE,
9KCrepuMeHT (peasibHbll U MBIC/IEHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KJ/TIACC
KommuyecTrBo yacoB
Ne HaumeHoBaHUe pa3/ie/ioB U OneKTpoHHbIE (1{U(PPOBHIE)
n/n TeM NMPOrpamMMblI Bcero Konrponeubie TIpakTiyeckue o0pa3oBarte/ibHbIE PecypChl
paboThI padoThI
Pa3pen 1. IlepBoHaua/ibHbIe XMMHAUYECKHE IOHATUSA
XuMust — BakHasi 00/1aCThb
11 eCTeCTBO3HaHUS U 5 9 bubmoTeka IIOK
TpaKTUUeCKOU JieaTeTlbHOCTH https://m.edsoo.ru/7f41837c
yesioBeKa
12 BewiectBa 1 xviMmuueckue 15 1 bubmoreka IIOK
peakiu https://m.edsoo.ru/7f41837c
Nroro no pa3geny 20
Pa3pen 2. BaxkHeMIIde npe/CTaBUTE/TH HEOPraHUYeCKHUX BelleCcTB
21 Bo3ayx. Kucimopog. IloHsaTtue 6 bubmoTeka LIOK
00 okcugax https://m.edsoo.ru/7f41837c
99 Bopopog. [Tonsatre o g 1 Bubmoteka LIOK
KUC/IOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. I[ToHsiTHE 00 c 1 1 bubmoTeka LIOK
) OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE K/1aCCBbI 1 1 1 Bubmoteka LIOK
HeOpraHUu4eCKUx CoeJMHeHUU https://m.edsoo.ru/7f41837c
Wtoro no pazgeny 30

Pa3pen 3. Ilepuoauueckuii 3akoH U Ilepuoguueckas cucteMa XuMuueckux 3/ieMeHTOB 1. V1. MeHnpeneeBa. CTpoeHHe aTOMOB.

Xumunueckasi cBsizb. OKHC/IMTE/TbHO-BOCCTAaHOBUTE/ILHbIE peaKnuu




[TepuoiuecKuii 3aKOH U

31 [Tepuoauueckas crucrema 7 bubmoTeka [IOK
XUMHYeCKUX 37emeHToB [1. U. https://m.edsoo.ru/7f41837c
Menpeneesa. CTpoeHue aToMa

52| Oscnmeno ; Batimiorera 10K

https://m.edsoo.ru/7f41837c
BOCCTaHOBUTE/TbHbIE PeaKIUU
Bubmoteka LIOK
Hroro o paspeny 15 https://m.edsoo.ru/7f41837c
PesepBHoe Bpems 3 Bubmaorexa LIOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

IMTPOI'PAMME




9 K/IACC

KonunyecTBo yacos JJIeKTPOHHBIEe
HaumeHoBaHMe pa3fe/ioB U TeM (udpoBbie)
Ne n/n KontposbHbie | IIpakTHyeckue
MporpaMMsbI Bcero oOpa3oBarte/bHbIE
paboThI paboThI
pecypchbl
Pa3pen 1. BemjecTtBo 1 XuMHUYeCKHe peakiiuv
11 [MToBTOpEHue U yriayb/ieHre 3HAHUH c 1 bubmioreka LIOK
' OCHOBHBIX pa3/iesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1o OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX 4 bubnmoreka LIOK
) peakiuii https://m.edsoo.ru/7f41a636
13 OJIEKTPOJIUTUYeCKas JUCCOLaLIUS. 3 1 1 bubmmoreka IIOK
' XHMHUUeCKHe peakliy B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro nio pasgeny 17
Pazgen 2. HemeTa/l/ibl M UX COeAUHEHUS
51 OO0111as XxapaKTepUCTUKa XUMHUUEeCKUX 4 1 bubmoteka LJOK
) snemeHTOB VIIA-rpymmsl. ['anoreHsl https://m.edsoo.ru/7f41a636
06
22| veweson ViAcrpynma. Cepa neé : biGnorera LIOK
) pyrirbL. T-€p https://m.edsoo.ru/7f41a636
Coe/JHeHUsI
06
23 snewertron VAcrpymis, Asor, dochop x| 7 ,  Bubmomea IOK
' PYTHIBL- ’ P https://m.edsoo.ru/7f41a636
coe/THeHUsI
OO0111ast XapaKTepUCTHKA ec
24 snewenton IVA Ty, Ynepos ; 1 , | BubmoresaLOK
' . PYFHBL. POA https://m.edsoo.ru/7f41a636
KPeMHUH U UX COeJUHeHUST
Wroro no pa3peny 25




Pa3zpen 3. Meranabl M UX COeJMHEHUSA

bubmioreka LJOK
3.1 06 7 4
HHe CBOMCTRA MeTaion https:/m.edsoo.ru/7f41a636
bubmmoreka LIOK
2 B 7| 1
3 @KHeUIIIMe MeTasl/Tbl U UX COeIMHeHUs 6 hitps:/m.edsoo.ru/7f41a636
Wroro no pa3peny 20
Pa3pen 4. Xumusa ¥ oKpyykamuias cpeja
4.1 BelectBa 1 MaTepuasbl B JKU3HH UeI0BeKa 3 bubmorexa LIOK
) . P https://m.edsoo.ru/7f41a636
Ntoro no paspeny 3
PesepBHOe BpeMmsi 3 bubmorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68







IIOYPOYHOE IVIAHUPOBAHUE

8 KVIACC
Ne KoimnuyecrBo yacoB Jlata JJIeKTpOHHBIE H(pPOBHIe
B Tema YPOKa KOHTpOJIbeIe HpaKTI/l'-IECKI/Ie 06pa30BaTEJ1bele
n/n Bcero H3yueHH o
paboThI padoThI pecypchbl

1 [Ipegmet xvmuu. Posib XMy B 1 bubmoreka IIOK
>KU3HU yesioBeKa. Tesa v BelllecTBa https://m.edsoo.ru/ff0d210c

9 IToHnsiTHe 0 MeTo/jax MO3HAHUS B 1 bubmoteka LIOK
XUMUA https://m.edsoo.ru/ff0d227e
[MpakTueckast pabota Ne 1 «IIpaBuia

3 paboThl B 1ab0paTopuy ¥ MPUEMBI 1 bubmioreka LIOK
obpaiieHus ¢ 1abOpaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopyoBaHHEM»

4 YucTeie BeljecTBa U cMecd. CriocoObI 1 bubnuoreka LIOK
pasfiesieHust cMecei https://m.edsoo.ru/ff0d26ca
[MpakTryeckast pabota Ne 2

5 «1£)a3,qe11eHHe cnlfjleceix’l (Ha mpumepe 1 Bubmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OUMCTKHY TTIOBAPEHHOU COJN)»
bubnoreka IIOK

6 ATOMBI 1 MOJIeKYTb1 1 https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKUe 371eMeHTbl. 3HaK1 1 bubmoreka LIOK
(cuMBOJIBI) XUMUUECKUX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTbie U C/10KHBIE BelleCTBa 1 bubmuorexa LIOK

https://m.edsoo.ru/ff0d2a6c¢

9 ATOMHO-MOJIEKY/ISIDHOE YYeHue 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50

10 3aKOH II0CTOSIHCTBA COCTaBa 1 bubnuoreka LIOK




BellecTB. XUMHUeckasi (hopmyia.
BasieHTHOCTh aTOMOB XUMHUUYECKUX

https://m.edsoo.ru/ff0d2eae

3/1eMeHTOB
1 OTtHOCUTe/IbHAs aTOMHas Macca. Bbubmoteka LIOK
OTtHocUTe/bHAsI MOJIEKY/IsIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas fo/i1 XUMHAUeCKOro bubmioreka LJOK
37IeMeHTa B COeIMHEHUH https://m.edsoo.ru/ff0d350c
13 Kosmuectso BelectBa. Moib. Bbubmioteka LIOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 dur3rUeCcKre U XUMUUeCKUe SIBJIEHUS. bubmioreka LIOK
XuMHueckasi peakiusi https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U yC10BUs NIPOTEKAHUA bubmioreka LIOK
XUMHUUECKHUX PeaKIvi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHUsI MaCChl BEILeCTB. bubmioteka LIOK
XuMHUUecKue ypaBHeHUsI https://m.edsoo.ru/ff0d3b88
BbruricieHust KOJiMyeCTBa, MacChl
17 BelljecTBa 10 ypaBHeHUsIM Bubmorexa LIOK
o https://m.edsoo.ru/ff0d5708
XUMHUUECKUX peakLuii
Knaccudukaiys XxuMuuecknx
18 peaKuI/H‘E) (COELI,II[I/IHEHI/IH Pa3o>KeHUst Bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa)
M. B. JIoMOHOCOB — yUéHBbIN-
19 SHIMK/IOMeJUCT. Oﬁog]j.IEHI/Ie u Bubmiorexa LOK
B https://m.edsoo.ru/ff0d40c4
CcUCTeMaTH3allysl 3HaHUi
20 KonrpospHast pabota Nel o Teme bubmoreka LIOK
«BelljecTBa ¥ XUMHUUYECKHE pPeaKIui» https://m.edsoo.ru/ff0d4290
71 Bo3gyx — cmech rasos. CocraB bubmioreka LIOK

Bo37yxa. Kucsiopog — snemeHT u

https://m.edsoo.ru/ff0d448e




rpocToe BellecTBO. O30H

dusnuecKue U XUMHUYeCKHe CBOMCTBA

22 KUCI0poa (peakLyy OKUC/IeHus, Bubmiorexa LIOK
https://m.edsoo.ru/ff0d4614
ropenue). [ToHsaTHe 06 OKcHmax
Crioco6bI 1osTyueHUst KUCIOPOAa B
23 nabopaTopuu ZIqHI)OMbILHIIerH(’)qCTI/I. Bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHeHuve Kuciopoga
TennoBoit 3ppekT XUMHUUeCKou
24 peaxkiuu, TMOHSITHE O bubmoteka LIOK
TepMOXUMHUECKOM ypaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y 9H/IOTEPMHUYECKUX PeaKI[UsX
Tonnvo (HeTh, yrosb U MeTaH).
25 3anH3HEIEI/Ie¢];O3,[[yyl;(a CII0COOBI iro Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
Tpe/I0TBpallleHusI
[MpakTueckasi pabora Ne 3 1o Teme
26 «I?IonyquHe u I(?_061/IpaHI/1e Bubmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHMCJIOPO/Ia, 3yueHue ero CBOMCTB»
97 Bopopon — 3nmemeHT U ipocToe bubmioteka LIOK
BelllecTBO. HaxoykaeHue B IpUpozie https://m.edsoo.ru/ff0d4dd0
78 dusnueckre U XMMHUUeCKre CBOMCTBA bubnoreka IIOK
Boziopojia. [IpumMeHeHue BoJopoia https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KMC/IOTAX U COMAX Bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6nI TosTyueHusi BOAOPO/a B bubmioreka LJOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckasi pabora Ne 4 1o Teme Bu6miorexa LIOK
31 «[TonyueHuvie u cobupaHue BOA0OPO/a,

H3yueHue ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42




MouJisipHbIi 00BEM ra3oB. 3aKOH

bubmioreka LIOK

32 ABorajzipo https://m.edsoo.ru/ff0d542e
Borunciienust 00b6Ma, KoJIMuecTBa
33 Bell|ecTBa rasa Iio ero U3BeCTHOMY Bubmorexa LIOK
- https://m.edsoo.ru/ff0d55a0
KOJTMYeCTBY Bell[eCTBa WU 00BEMY
BbrurcieHusi 005MOB ra3oB 10
34 YPaBHEHUIO peakLii Ha OCHOBe Bubamorexa LIOK
B N https://m.edsoo.ru/ff0d5708
3aKOHa 0OBEMHBIX OTHOIIIEHUH Ta30B
35 du3nyecKre U XuMHUUYeCcKre CBOMCTBA bubmoteka LIOK
BO/IBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwuii. [ToHsiTHE 00 bubnuoreka LIOK
VMHJMKaTopax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTesb.
37 HacebimeHHbIe ¥ HeHaChIlLIeHHbIe bubmioteka LIOK
pacTBOpbl. MaccoBasi 10715 BellleCTBa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[TpakTrueckasi pabora Ne 5 1o Teme
«IIpurorosyieHre pacTBOPOB C bubnuoreka LIOK
38 . . o
onpe/ie/IEHHOM MaCCOBOM /1071 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO Bell[eCTBa»
39 KonrposeHast pabota Ne2 o Teme Bbubmioteka LIOK
«Kucnopoa. Bogopog. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Knaccudukaius, bubmioteka LIOK
HOMeHK/IaTypa https://m.edsoo.ru/ff0d664e
’ https://m.edsoo.ru/ff0d664e
aM(oTepHBIX OKCH/IOB
42 OcHOBaHHUsI: COCTaB, K/1aCCU(PUKaLUS, bubmioreka LJOK




HOMEeHK/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TosyueHue U XMMHUYeCKHe CBOKCTBA bubnuoreka LIOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocTaB, Knaccuukarys, bubmmoreka LIOK
HOMEHKJ/IaTypa https://m.edsoo.ru/ff0dfee2
45 [MonyyeHre ¥ XMMHUYeCKre CBOMCTBa bubnuoreka LIOK
KUC/IOT https://m.edsoo.ru/ffO0dfee?
Comu (cpenHue): HOMeHK/AaTypa,
46 CHOCO((SI)I: ninyq)eHHﬂ XI/IMI/IIIZEKI/IE Bubmorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
IMpakTrueckast pabota Ne 6. Perienue
47 SKCIepUMeHTa/IbHbIX 3aa4 10 TeMe Bubnuoreka LIOK
«OCHOBHBI€ KJ/IaCChl HEOPTraHUYeCKUX https://m.edsoo.ru/00ad9b7c
coeJUHEeHHU»
['eHeTHuecKasi CBSI3b Me
48 KjlaccaMu HEOpFaHI/IHEC;II(/'Iqu Bubmorexa LIOK
. https://m.edsoo.ru/00ad9a50
coelMHeHUI
49 O06o006111eH1e ¥ CCTeMaTH3aLKs bubmioteka LIOK
3HaHUM https://m.edsoo.ru/00ad9cb?2
KonrposeHast pabota Ne3 o Teme
50 "OCHEBHLIE KJII;CCI)I HeopraHuyecKux Bubmorexa LIOK
o https://m.edsoo.ru/00adSela
coelMHeHUI
51| xmaeeco e, onewaeo BGinorexa LOK
https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHbIX 3/1eMEHTOB
[Teproayueckrii 3aK0H U Bu6morexa LIOK
52 [Tepuopuueckas cucreMa

XUMUUeCKUX 3y1eMeHToB [. U.

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




MeHgeneeBa

53 [Tepuoppl, rpyriribl, MOATPYIIIILI bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Ctpoenue aToMoB. COCTaB aTOMHBIX bubmmoreka LIOK
saep. V3oTormnbl https://m.edsoo.ru/00ada342
CrpoeHue 3/1eKTPOHHBIX 060n0quU Bu6miorexa LIOK
55 aToMOB 3/1eMeHTOB [lepuoanueckou
https://m.edsoo.ru/00ada6bc
cucremsl! [I. 1. Menzeneesa
XapakTeprucTUKa XUMUUeCKOT 0
56 3/IeMeHTa I10 ero MOJIOKEHUI0 B bubmioreka LIOK
[Tepuopnueckoii cucteme /1. 1. https://m.edsoo.ru/00ada824
MenpgeneeBa
3Hauenue [lepyoguyeckoro 3aKoHa
57 JlJI1 PAa3BUTHSI HAYKU Y TIPAKTUKU. [1. bubmioteka LIOK
N. MeHpeneeB — yuéHbIi, Mearor u https://m.edsoo.ru/00ada96e
rpaKIaHUH
Pe3epeHbiii ypok. O60011I€HNE U
58 CHCT[e)MaTszH;{ 3HaHI/II‘I/:Iu / bubmmorexa LIOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHasi paboTa
59 NonHas xumuueckas CBsi3b Bubmorexa LIOK
https://m.edsoo.ru/00adac34
60 DJIEKTPOOTPULIATE/TBHOCTh aTOMOB bubmoreka LIOK
XUMHUUYECKHUX 3/IeMEeHTOB https://m.edsoo.ru/00adaab8
61 KoBasneHTtHas HenoJisipHas bubnuoreka LIOK
XUMHUUeCKasi CBSI3b https://m.edsoo.ru/00adaab8
bubmoreka LIOK
62 (CTereHs, OKHC/TeHHS https://m.edsoo.ru/00adae28
63 OKuC/IMTeIbHO-BOCCTAHOBUTE/IbHBIE Bubmoteka LIOK




peakiuu https://m.edsoo.ru/00adb076
bubmioreka LIOK

64 OKucauTe/u ¥ BOCCTaHOBUTEIN 1 https://m.eds00.ru/00adb076
KonTtponbHas pabota Ned 1o Teme

65 «Ctpoenue atoma. XuMHU4YeCKas 1 bubmoreka LIOK
cBsI3b» / Becepoccuiickas https://m.edsoo.ru/00adb486
MpoBepoyYHasi paboTta

66 KoBaneHTHas mosisipHas XuMuueckKas 1 bubmoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
Pe3epBHbIil ypok. O006ITIeHME U

67 CUCTeMaTU3aLus 3HaHUM 110 TeMe 1 bubnuoreka LIOK
«CTpoeHne aToma. XuMuyeckas https://m.edsoo.ru/00ad9cb2
CBA3b»

68 Pe3epBHbIil ypok. O000ITIEHME U 1 bubmioteka LIOK
CUCTeMaTU3alusl 3HaHUM https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME




9 K/IACC

KosmyecTBO 4acoB

JeKTpoHHbIe 1{u(poBbIe

1:;')“ Tema ypoka Beero KonTposnbabie | IlpakTHueckue 'IZ/I[:;:EHI/IH obpasoBaTe/bHbIE
padoThI paboThI pecypchbl
[Teproprueckuii 3aK0H.

1 [lepuopguueckas cucrema 1 Bubmoteka LIOK
XUMUUeCKUX 37ieMeHTOoB []. U. https://m.edsoo.ru/00adb59e
MengeneeBa

, | mer— |

. https://m.edsoo.ru/00adb6b6
TepBbIX TPEX MEPUO/0B

3 Knaccudukaiys 1 HoMeHK/IaTypa 1 bubmoteka LIOK
HeopraHUuecKUX BelllecTB https://m.edsoo.ru/00adb7e2

4 Buibl XiMHUeCKOM CBSI3U U THTIbI 1 bubmioreka LJOK
KPHUCTa/UIMYeCKUX PelfToK https://m.edsoo.ru/00adbac6
KonTponbHas pabota Nel mo Teme

c «[ToBTOpEHUE U yraybIeHue 1 1
3HaHWUM OCHOBHBIX pa3ziesioB Kypca
8 knacca»

6 Knaccudukanys xuMuuecknx 1 Bbubmioteka LIOK
peakiuii Mo pa3/IMYHbIM MpHU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsATHE 0 CKOPOCTH XUMUUECKON

7 peakLu. HOHHI’)FI/IE 0 FTOMOT'eHHBIX U 1 Bubamorexa LIOK

https://m.edsoo.ru/00adbe9a
reTepOreHHbIX PeakLUsX
[ToHsATHE O XYMUUECKOM
8 paBHOBeCHU. PaKTOPbI, BIUSAIOLLIUE 1 Bubmiorexa LIOK
. https://m.edsoo.ru/00adc28c
Ha CKOPOCTb XUMHUUYECKOW peakLuu




Y TI0/I0)KEHUE XMMHUYEeCKOTro
paBHOBeCUsI

9 OKHCUTE/TEHO- Bbubmioteka LIOK
BOCCTaHOBUTe/IbHbIE PeaKLuU https://m.edsoo.ru/00adcade
Teopusi 371€KTPOIUTHUUECKON
10 ,ILI/ICEOLII/I&L(I/II/I.pCI/IIIBHI:Ie 1 cnabbie Bubmorexa LIOK
https://m.edsoo.ru/00adcd68
3/1eKTPOJIUTHI
11 VoHHble ypaBHeHUs peakLyn Bubamorexa LIOK
https://m.edsoo.ru/00add448
XuMUYecKue CBOMCTBa KHUC/IOT U
12 OCHOBaHHI B CBeTe Mpe/CTaB/lIeHu bubnuoreka LIOK
00 3/IeKTPO/IUTHUECKOU https://m.edsoo.ru/00add5d8
Juccouyanyn
XuMuYeckKue CBOMCTBA CoJiel B
13 CBeTe Tpe/iCTaB/ieHH 00 Bubmiotexa LOK
N https://m.edsoo.ru/00add8b2
3J1IEKTPOJIMTUYECKON AUCCOLMALU
14 [TonsiTHe 0 rUApOIU3e Coment Bubmiorexa LOK
https://m.edsoo.ru/00add9d4
15 O6o001eHre ¥ cucTeMaTH3arys Bubmoteka LIOK
3HaHUM https://m.edsoo.ru/00addd1?2
[MpakTryeckast pabota Ne 1.
16 <<1£)ELH€HI/IE 9KCHpepI/IMEHTaIII>HI>IX Bubmorexa LIOK
https://m.edsoo.ru/00addbfa
3a/ia4»
KontponbHast pabota Ne2 1o Teme
17 «OJIeKTPOIMTHYeCKas bubmoreka LIOK
aucconyanys. XvuMUuueckue https://m.edsoo.ru/00addecO
peakly B paCTBOpax»
18 OO111ast XapaKTepUCTUKA rajoreHoB. bubnuoreka LIOK




XuMUYecKre CBOMCTBa Ha MMprUMepe
xJjiopa

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

Xnoposogopog. CossiHast KUC/IOTa,

bubmioreka LJOK

19 XUMHUUECKHe CBOIMCTBA, IOJIYUeHUe,
ya https://m.edsoo.ru/00ade104
TpYMeHeHHe
ITpakTrueckasi pabota Ne 2 110 TeMe

20 g p N * bubmoreka LIOK

«[ToyyueHue COJITHOM KUCJIOTHI,
e . - https://m.edsoo.ru/00ade348
H3yuyeHre eé CBOKMCTB»
BrruriciieHust o ypaBHEeHUSIM
21 XUMUUECKUX ealzp W, eC/Id OJVH Bubmiorexa [OK
bearHi, A https://m.edsoo.ru/00ade488
13 peareHTOB /laH B U30bITKe

29 OO0111ast XapaKTePUCTHKA 3/IEMEHTOB bubmoreka IIOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnnorponHbie MoAUGbUKALIMKU CEPBI.

73 HaxoxxzpeHue cepsl v eé bubmioreka LJOK
coelMHEHUH B TIPHUPO/eE. https://m.edsoo.ru/00ade64a
XvMHUeCcKre CBOUCTBA Cepbl
CepoBoopo/, CTpoeHue,

24 (bnznqe?mze?/l xnﬁmqecme Bubmiorexa IOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunsl cepbl. CepHast KUCIOTA,
9t o3 'qec E P ecKie bubmioteka LJOK
W3MUeCKHe U XUMHUUYeCKU
. https://m.edsoo.ru/00adea28
CBOICTBa, IpUMeHeHHe
XuMHUeckue peakiivu, jie)kaliye B
OCHOBE MPOMBIIIJIEHHOI'O CITIocoba
P . bubmioreka LIOK
26 I10/Ty4eHUsI CEPHOU KHUC/IOTEI.

XUMHUUECKOoe 3arpsisHeHue
OKpY>Karolllei cpe/ibl

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




COeJHEHUAMU CePbI

BbluriciieHre MaccoBo# 101

bubmioreka LIOK

27
BbIX0/]a MPOJIyKTa peakLun https://m.edsoo.ru/00adec8a
OO6111ast XapaKTePUCTHKA 37IEMEHTOB
VA-rpynnesl. A30T,

Py Bbubmioreka LIOK

28 PACHPOCTPAREHNE B HIPHPOAE, https://m.edsoo.ru/00adeea6
bu3rUecKre U XUMHUECKHe - )
CBOMCTBA
AMMMaK, ero pusrueckue u Bu6miorexa LIOK

29 i
FUMITICCKUE CBOUCTRA, HOMyHetie https://m.edsoo.ru/00adf004
Y IpUMeHeHre
I[MpakTrueckas pabota Ne 3 o Teme Bu6mioexa LIOK

30 «[TonyueHve aMMHakKa, U3ydyeHue https://m.eds00.ru/00adf180
€T0 CBOMCTB» — )

31 A30THas KUC/O0Ta, eé (hr3nueckue 1 bubnuoreka LIOK
XUMHUUECKHe CBOMCTBA https://m.edsoo.ru/00adf306
Vcrionib30BaHWe HUTPATOB U COei
aMMOHUSI B KaueCTBe MUHePabHbIX Bubmorexa LIOK

32 obpeHuii. XuMuueckoe
yAOOD . https://m.edsoo.ru/00adf518
3arpsi3HeHue OKpY»Karollleil cpe/ibl
COeJJMHeHHsIMU a30Ta
docdop. Okcupa dpochopa (V) u Bu6mioexa [IOK

33 dhocdopHasi KucioTa, pusnueckue U https://m.edsoo.ru/00ad68a
XMMHYECKHe CBOWCTBA, IO/IyYeHue — )
Wcnonb3oBanue ¢ocdaToB B

34 KaueCTBe MHUHEPa/bHbIX bubmoreka LIOK

yo0peHuii. 3arpsi3HeHHe
TIPUPOJHOM cpe/ibl hochaTamu

https://m.edsoo.ru/00adfc20




Yrnepoj, pacrnipocTpaHeHHe B

35 npupoze, hpusnueckre u Bubmorexa LIOK
. https://m.edsoo.ru/00adfd9c
XUMUUeCKHe CBONCTBa
Oxkcuapl yriaepoaa, ux ¢usuueckue
Y XUMUUYeCKHe CBOMCTBA.
36 OKonoruueckue rmpooieMbl Bubmiorexa LOK
’ https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKCH/IOM yT/iepoia
av)
. bubmoreka LIOK
37 Yro/bHas KUC/IOTa H e€ comn https://m.edsoo.ru/00ae006c
I[MpakTueckas pabota Ne 4 1o Teme
n "[losiyyeHue yryieKMc/Ioro rasa. bubmoreka IIOK
KauecTBeHHas peakiys Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HuoH"
[TepBoHava/ibHBIE TOHATHS 00
39 oplPaHquCKHX BellleCTBax Kak 0 Bubamorexa LIOK
https://m.edsoo.ru/00ae054e
COeIMHeHUsX yraeposa
. bubmoteka LIOK
40 KpemHuit 1 ero coeauHenns https://m.edsoo.ru/00ae080a
IMpakTueckast pabota Ne 5.
a1 PerieHre skcriepyMeHTaNbHbBIX Bbubmioteka LIOK
3a/1au 110 TeMe «BakHetiie https://m.edsoo.ru/00ae0bf2
HeMeTaJl/bl ¥ UX COeJUHEHUSI»
KontponbHas pabota Ne3 1o Teme
42 «Ba>K[1)JeI7ILHI/Ie lk)IeMeTaJUHaI U UX Bubmiorexa LOK
https://m.edsoo.ru/00ae0e18
CoeIMHEHUSA»
43 OO011jas1 XapaKTepPUCTHKA bubmoteka LIOK

XUMHNYeCKHUX 3/IeMEeHTOB —

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




MeTas1oB. MeTannnyeckasi CBsi3b U
MeTal/In4yeckasi Kpucrauiiyeckas
peméTka. Pusnueckue CBOMCTBA
MeTaJlJiIoB

XHUMHUUeCcKre CBOHCTBA METa/l/IOB.

bubmoreka IIOK

a4 SHeKTpOXHI\quECKHﬁ PAA https://m.edsoo.ru/00ael156
HarpspKeHU MeTasljioB
O61mue criocoObl TOTy4YeHust
o | e e, e
DeAKIH, €CITH OJIUH H3 DEAreHTOR https://m.edsoo.ru/00ael156
COJIEP>XKUT TIPUMECU
46 [ToHsiTHe 0 KOPPO3UM MeTaJIJIOB Bubmiorexa LIOK
https://m.edsoo.ru/00ael1278
bubmioreka LJOK
47 LHenounere Merae! https://m.edS(])_}).ru/Oan14b2
48 OKcupl U TUAPOKCUIBI HATPUS U bubmoreka IIOK
Kanusa https://m.edsoo.ru/00ae14b?2
49 [[ler0uHO3EMeEJIBHBIE METa/I/IbI — bubmioteka LJOK
KaJIbL[U{ U MarHui https://m.edsoo.ru/00ael15e8
50 Bakneliiie coeJuHeHUsT KabLysl Bubmiorexa LOK
https://m.edsoo.ru/00ae15e8
51 0606U;(6HI/IE Y CUCTeMaTH3aI[us
3HaHUM
59 JKécTKOCTBb BOJIBI M CITOCOOBI eé bubmmoreka IIOK
yCTpaHeHUst https://m.edsoo.ru/00ae1886
53 [TpakTueckasi pabora Ne 6 1o Teme bubmioreka LIOK

"JKECTKOCTb BOABI U METObI eé

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




yCcTpaHeHus"

. bubnuoreka LIOK
>4 ATTIOMHHHH https://m.edsoo.ru/00aelc64
55 AwmdoTepHbIe CBOMCTBa OKCU/a U bubmmoreka LIOK
TUAPOKCH/IA https://m.edsoo.ru/00aelc64
bubmioreka LJOK
>6 7Kereso https://m.edsoo.ru/00ae1d86
57 OKcuppl, TUAPOKCUBI U COTU bubmoreka LIOK
xene3a (II) u »xene3a (III) https://m.edsoo.ru/00ae35e6
cg O600111eHKe ¥ CUCTeEMAaTH3alUs
3HaHUM
[MpakTryeckast pabota Ne 7.
59 Pemienue skcriepuMeHTaIbHbIX bubmoteka LJOK
3a/1au 110 TeMe «BakHetiie https://m.edsoo.ru/00ae3de8
MeTaJlIbl U UX COeJUHEeHHSs»
BbruriciieHusi o ypaBHEHUSIM
XUMUUECKUX peakLii, eciv OivuH
60 13 PeareHToB /laH B U30BITKE WU bubmioteka LIOK
COZIep’)KUT TIpUMecH. BrrurciieHus https://m.edsoo.ru/00ae1750
MacCOBOM 10U BBIXO/]a TIPO/IYKTa
peakiuu
61 O06o006111eH1Ee ¥ CCTeMaTH3aLUs
3HaHUU
KontponbHast pabota Ned 1o Teme
62 «Baxknei1me MeTaNIbl U UX
coeJHEeHUA»
63 BeljectBa 1 matepuassbl B bubmioreka LIOK

HOBCE,[[HEBHOﬁ JKHM3HH 4yejIOBeKa

https://m.edsoo.ru/00ae3f50




XUMHUUECKOoe 3arpsi3HeHue

bubmioreka LIOK

o4 OKPY>Karolllei cpejibl 1 https://m.edsoo.ru/00ae4270
65 Posb xvmMuu B peltieHun 1 Bbubmioteka LIOK
9KOJIOTUYeCKHX TIpobiemM https://m.edsoo.ru/00ae4270
66 Pe3epeHbiii ypok. O60011I€HNE U 1 bubmoreka LIOK
crCTeMaTu3al[ysi 3HaHUM https://m.edsoo.ru/00ae0dOa
67 Pe3epBHbiii ypok. O6001IeHIE 1 1 Bubmioteka LIOK
CcHCTeMaTu3als 3HaHUM https://m.edsoo.ru/00adb33c
68 Pe3epBHbIi ypok. O006ITIEHME U 1 bubmoreka LJOK
cHUCcTeMaTH3allysl 3HaHUM https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68

I[MTPOI'PAMME




YYEBHO-METO/IMYECKOE OBECIHEUEHVE OBPA3OBATE/IBHOI'O
ITPOIIECCA
OBSI3ATE/ILHBIE YUEBHBIE MATEPHAJIBI /11 YUEHUKA

Xumwst. 8 kiacc: yueb. ayist obiieobpa3oBartesibHbIX yupexxaenuii / O.C. T'abpuesnsH. - 3-e
u3[., ctpeoturl. - M.: [Ipoda, 2022. - 286 c.

Xumusi. Knacc: yue6. a5 obirieo0OpaszoBarenbHbIX yupexxaenuti / O.C. 'abpuensH. - 3-e u3g.,
ctpeotur. - M.: [Ipoda, 2022. - 288 c.

METOJNYECKHNE MATEPHUAJIbI )11 YUYUTEJIA

1. T'abpuensH O. C., Bockoboitnukosa H. I1., fimykosa A. B. HacTonbHasi KHUra yuuTess.
Xumws. 8 ki1.: MeToauueckoe rocobue. - M.: Ipoda, 2021.

2. T'abpuesnsin O. C., flmykoBa A. B. Tetpazb A/isi 1ab0paTOPHBIX OIBITOB U MPAKTUYECKUX
pabort. 8 k. K yue6nuky O. C. I'abpuensHa «Xumust. 8 knacc». M.: [poda, 2022.

3. T'abpuensn, O. C. MeTtoanueckoe rocobue K yueoruky O. C. 'abpuensHa «Xumusi». 8
kiacc / O. C. T'abpuensan. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. MeTtoauueckoe rocobue kK yuebuuky O. C. I'abpuensHa « Xumusi». 9
knacc / O. C. I'abpuenssn. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHosorudeckre KapThl K yuebHuky O. C. 'abpuensiHa «Xumusi. 8 Kmace» :
MeToauueckoe rmocobue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. XuMUs : TexHOJIOTHYeCcKHe KapThl K yueOHHUKY O. C. I'abpuensHa «Xumus. 9 Kaace» :
MeToauueckoe rmocobue / JI. M. AcanoBa. — M. : [Ipoda, 2018

7. Xumusi. 8 k1.: KOHTpo/bHbIE ¥ TIPOBepOUHbIe padboThl K yuebHuKy O. C. ["abpuesnsHa
«Xumus. 8» / O. C. I'abpuensy, I1. H. Bepe3kuH, A. A. Yiakosa u fip. - M.: JIpoda, 2022.
JlaHHbIe

DN ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETA

Beeurtenannbiehttp://www.chemnet.ru I'azeta «XuMusi» U calT Ajisi yuutess «5 uay Ha
YPOK XUMHH»

http://him.1september.ru Eaunas konnekius LIOP: [TpegMeTHast KO/IIEKLUS «XHAMUSI»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuHbIe 3KCIIEPUMEHTHI:
xumusi. Kosnekiusi Poccuiickoro obieo6pa3zoBaTtesibHOTO MopTasa

CUCTEMA OLHEHKU JOCTM)XEHUS OBYUAROIIIUMUCSH IVTAHUPYEMBIX
PE3YJ/IbTATOB OCBOEHUSA OBPA30BATEJIBHBIX ITPOI'PAMM HA YPOBHE
OCHOBHOT'O OBIIIET'O OBPA30BAHUSA

OreHKa AOCTWKEHUS! TUIAHUPYEMbBIX pe3y/IbTaTOB OCYILECTB/SETCSI B COOTBETCTBHU C
MHGOPMAIIMOHHO-MeTOIUYeCKUM TMHUCEMOM 00 OCOOEHHOCTSIX TIperojaBaHus — yueOHOTo
npegMeTta «XuMmusi» https://edsoo.ru/mr-himiya/
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