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INIOACHUTEJ/IbBHASA 3AITMCKA

[Tporpamma 1o XMMUHM Ha YPOBHE OCHOBHOTO 00I1lero 06pa30oBaHUs COCTaB/IeHa Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHSI OCHOBHOW 0Opa3oBaTenbHOM MpPOrpaMMbl OCHOBHOTO
obmiero obpa3oBanwus, mipeactaBieHHbIXx B @T'OC OOO, a Takke Ha OCHOBe (enepanbHOU
paboueii mporpamMMbl BOCIIMTaHWS M C YYETOM KOHLIEMLIMU TperiofiaBaHusl yuebHOro rnpeamMeTa
«XuMusi» B 00pa3oBaTebHBIX OpraHu3anusx Poccuiickoit ®eneparyu.

[Tporpamma mo XumuM [aéT TpejCcTaBieHHe O LesiX, obujei crparernu obyueHus,
BOCIIUTaHUsT M Pa3BUTHsL O0OyYarOIUMXCsl CpeACTBaMM yueOHOTO TipeJjMeTa, yCTaHAB/IMBaeT
obsi3aTesbHOE TIpeJMETHOE COZlep’KaHue, TIpelyCMaTpUBAeT pacrpefiesieHle ero o KiaaccaM U
CTPYKTYypHpPOBaHHe 110 pa3jesnaM U TeMaM [porpaMMbl [10 XMUMUH, OIpeie/isieT KOJMYeCTBeHHble
Y KauyeCTBEeHHble XapaKTepUCTUKU COZlep)KaHWs, peKOMeHJyeMyl I0C/1e[0BaTe/IbHOCTh
U3y4yeHUs] XUMHUU C YYETOM MeKMpeJMEeTHbIX U BHYTPUIIPEJMETHBIX CBsi3el, JIOTUKU y4eOHOro
TIpolLiecca, BO3pacTHBIX 0COOEHHOCTeN 00yyJaroIyXcsi, orpezesisieT BO3MOXKHOCTH TIpeZiMeTa JiIst
peasu3aiiy TpeOOBaHUI K pe3y/ibTaTaM OCBOEHUsT OCHOBHOM 0Opa3oBaTebHOM MporpamMMbl Ha
yPOBHe OCHOBHOTO 00111ero 00pa3oBaHus, a Tak)Xe TpeOOBaHUH K pe3y/ibTaTaM 00y4YeHUs] XUMHUH
Ha YpOBHe Ijejiell M3yueHHUs TIIpeJMeTa M OCHOBHBIX BHZIOB YyueOHO-1I03HaBaTeTbHOU
JiesTeIbHOCTA 00YYaroIierocsi o OCBOEHHI0 Y4eOHOTO CofiepyKaHMsI.

3HaHMe XVMHU CTYy>KAT OCHOBOM Ziy1si HOPMHPOBAaHKSI MUPOBO33peHHsI 00y4aroIerocs, ero
Tripe/iCTaB/eHri 0 MaTepuaJbHOM e/IMHCTBE MUPA, Ba)KHYIO0 POJIb UrparoT (opMUpyeMble XUMHUei
TIpe/ICTaB/IeHHsI O B3aMMOIIPEBPAIL[eHHsIX SHEPTUH U 00 3BOIOLIMM BELeCTB B IPUPOJIE, O MyTsX
perieHust r00asbHBIX  TIPOOIEM  YCTOMUMBOTO Ppa3BUTHUs Ue/lOBEUeCTBA —  ChIPHEBOM,
SHEPreTUUeCKOH, MUILEeBON 1 SKOJIOTHYeCKOl 6e30macHOCTH, MPob/ieM 34paBoOXpaHeHusl.

V3yueHune xumuu:

CIOCOOCTBYET peann3aliivi BOSMOXKHOCTeH 17l CaMOpa3BUTHS ¥ YOPMHUPOBaHUS KYJIbTYPBI
JIMUHOCTH, eé ob11jeit 1 (HyHKLMOHATLHON TPAaMOTHOCTH;

BHOCHUT BK/1aJ] B ()OPMUPOBaHKE MBIIIIEHNS] U TBOPUECKUX CTIOCOOHOCTEN 00ydarommxcs,
HaBbIKOB MX  CaMOCTOSITe/IbHOM  yueOHOM  JieTellbHOCTH,  9KCIIepUMEeHTaJbHbIX U
UCCIeJOBaTe/IbCKUX YMeHUH, HeoOXOJUMBIX KaK B TIOBCeJHEBHOW JKU3HH, TaK U B
npodeCcCUOHaIBHOM /1eITe/IbHOCTH;

3HAaKOMUT CO Crelr($UKOM HAayuHOrO MBbIILJIeH)s, 3aK/a/iblBaeT OCHOBBI 1]eJIOCTHOTO
B3[/I4/jla Ha €eJQUHCTBO TIPUPOJbl U  4YejiOBeKa, SB/SeTCSI OTBETCTBEHHBIM  3TarioM
B (hOpMUPOBAHNH eCTeCTBeHHO-HayuHOW I'PaMOTHOCTH 00yUaroInxcs;

criocobcTByeT ()OPMHPOBaHMIO 1]eHHOCTHOTO OTHOLIEHUS K eCTeCTBeHHO-Hay4YHbIM
3HaHWSIM, K TIpUpoJile, K Yes0BeKy, BHOCHUT CBOW BK/aJ, B 3Kojoruyeckoe obpa3oBaHUe
00yYaroIUXCsl.

[aHHble HaripaBjeHus B 00yueHWM XUMHUM 00ecreuMBarOTCsl CTHeLUUKON cofepskaHust
yueOHOTO TIpefMeTa, KOTODBIM SIBJsIeTCSl TefarorndeckKyd a/lallTHPOBAHHBIM OTPaKeHHeM
0a30Bol HAYKW XUMHH Ha OTpe/Ie/IEHHOM 3Tarie e€ pa3BUTHSI.

Kypc xvmuu Ha ypoBHe OCHOBHOTO 00Iiero o0Opa3oBaHUsi OPHEHTHPOBAaH Ha OCBOEHHe
00yyJaroIyMHCs CUCTeMBI TIepBOHAUA/IbHBIX TIOHSATHN XMMHH, OCHOB HEOPraHMUeCKON XUMHUH U
HEKOTOPBIX OT/e/bHbIX 3HAUUMBIX MOHATUI OpPraHN4eCcKoil XUMUU.

CTpyKTypa Co/ilep)KaHusi NMporpaMmbl MO0 XMMHUM C(OPMHPOBAHa Ha OCHOBE CUCTEMHOIO
nojxosia kK eé usyueHuro. Cojiep)kaHue CK/Ia/IbIBaeTCsl U3 CUCTeMbl MOHATUN O XMUMHUYEeCKOM
3/IeMeHTe ¥ BellleCTBe W CHCTeMbl TIOHSATHH O XUMHUYeCKOW peakiun. Obe 3TH CHCTeMbI



CTPYKTYPHO OpraHM30BaHbl I0 IMPUHLMILY I10C/Ie0BaTe/bHOIO Pa3sBUTHSI 3HAHUM Ha OCHOBe
TeOpeTUUeCKUX Mpe/CTaB/lIeHNI Pa3HOrO YPOBHS:
aTOMHO-MOJIEKYJ/IIPHOTO yUeHUs] KaK OCHOBbI BCETO eCTeCTBO3HaHUS;

[Tepuopuueckoro 3akoHa /1. 1. MeH/eneeBa Kak OCHOBHOI'O 3aKOHa XUMUU;

yueHUsI O CTPOEHUU aToMa U XUMUYeCKOH CBsI3Y;

— TipeJCcTaB/eHU 00 3/1eKTPOUTUUECKON AUCCOLIMAIMU BellleCTB B pacTBOpaXx.

TeopeTuueckre 3HaHMSI pPacCMaTpPUBAIOTCS Ha OCHOBE SMITMPUYECKU TIOY4YeHHBIX U
OCMBICJIEHHBIX (PAaKTOB, DPa3BMBAIOTCS II0C/Ae[0BaTeNbHO OT OZHOrO YPOBHSI K Jpyromy,
BBIMOJHSASE (YHKLUMK OOBSCHEHUS] W TIPOTHO3MPOBAHHWSI CBOWCTB, CTPOEHUsI U BO3MOXKHOCTeH
MPAKTUUeCKOro IPUMeHEeHUs Y TIOTyUeHUs] U3yuaeMbIX BeIlleCTB.

OcBoeHWe TMpOrpaMMbl IO XUMHU CTHOCOOCTBYeT (OPMHUPOBAHHUIO Tpe/CTaB/eHUs O
XUMUUECKOM COCTaB/IsIfOIle HayyHOM KapTUHbI MHUpAa B JIOTHKe €€ CUCTEeMHOW TPUPO[bI,
L[EHHOCTHOT'O0 OTHOLLIEHUS] K HAyYHOMY 3HaHUIO M MeTo/laM [103HaHUs B Hayke. M3yueHre XUMUU
MPOMCXOJUT C TPHUBJI€YEHWEM 3HAaHWA W3 paHee W3Y4YeHHBIX YyueOHBbIX TIpeJMeTOB:
«Okpyxaroiuii Mup», «buosnorus. 5-7 kmaccel» U «®@uU3rKa. 7 Kiace».

[Tpu u3yueHUM XUMHH TIPOMCXOAUT POPMUPOBaHKE 3HAHUI OCHOB XUMUUECKOM HayKU Kak
00/1acTV COBPEMEHHOTO eCTeCTBO3HAHMUsI, TIPAKTUUeCKOU [iesiTe/TbHOCTA YesloBeKa U KakK OFHOTO
13 KOMITOHEHTOB MHUPOBOH KY/bTYphl. 3aZiaua yueOHOTO TpegMeTa COCTOMT B ()OPMHPOBAHUH
CUCTeMbl XMUMHWUECKUX 3HaHWW — Ba)KHeUIIMX (paKTOB, MOHSATHMN, 3aKOHOB W TeOPeTHUYeCKUX
TIOJIO>KeHWH, [JOCTYIHBIX 00O0O0IIeHNII MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HAyKd, B
NIpUOOIIIeHNN K HayYHBIM METO/IaM TTO3HAHUS TIPU U3yUeHHUU BeI|eCTB U XUMHUUECKUX Peakiuid, B
(GOpPMUDOBAaHMM ¥ pa3BUTHUM TI03HABATE/JILHBIX YMEHWM W WX TPUMEHeHHMH B yueOHO-
TI03HaBaTeIbHOW U yueOHO-UCC/IeJ0BaTeIbCKOUN /1esTe/TbHOCTH, OCBOEHUH TpaBWI 0e301acHOro
oOpaiiieHusi C BelljeCTBaMH B IMOBCeIHEBHOW KU3HU.

[Tpy m3yueHMM XMMHUM Ha YPOBHE OCHOBHOTO 001jero oOpa3oBaHMs Ba)KHOE 3HaueHHe
TIpUOOpesN Takue e/, Kak:

— (hopMHpOBaHe MHTE/IEKTYalbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaMO0Opa30BaHMIO,
COTPY/IHUYECTBY, CAMOCTOSITEJIbHOMY TIPDUHSITUIO pellleHui, CrmocoOHOW a/janmTUpOBaThCsl K
ObICTPO MEHSIOLLIUMCS YC/IOBUSIM JKU3HM;

— HampaB/eHHOCTb O0yueHHWsi Ha CHUCTeMaThyeckoe TpHOOILeHre OoO0yJaroIuxcs K
CaMOCTOSITeJTbHOM ~ T03HABAaTeNbHOM  /leATe/IbHOCTH,  HAy4yHbIM  MeToJaM  TI03HaHus,
(hopMUPYIOLMM MOTHUBALIMIO U pa3BUTHe CITIOCOOHOCTEH K XUMUM;

— obecrieueHre YCJIOBUM, CMOCOOCTBYIOUIMX TIPUOOpeTeHHI0 OO0YyYarolUMUCS OMbITa
pa3HOOOpa3HOU JieATeNbHOCTH, T03HAHWS M CAMOTIO3HAHUS, K/IFOUEBLIX HABBLIKOB (K/IFOUEBBIX
KOMITEeTEHLIWIT), UMEIOIINX YHHUBEPCAJbHOE 3HaUeHHe /Jisl Pa3/IMUHbIX BUZOB JesITe/IbHOCTY;

— (popmupoBanue 001el (PYHKIMOHATLHOW U eCTeCTBeHHO-HayuHOW T'PaMOTHOCTH, B TOM
yncie yMeHUN OOBSICHSATb U OLIeHWBaTh SIBJIEHUSI OKPY’KaloIllero MHpa, WCTOMb3ysl 3HAaHUSI U
OTIBIT, TIOJlyYeHHbIe TPU HW3yUYeHWH XWMUHW, TIPUMEHSITh WX TIPU pellleHnd mnpobieM B
TOBCeJHeBHOM YKU3HU U TPY/IOBOM esITe/IbHOCTH;

— (hopmupoBaHUe y 00yYAIONUXCSl TYMAHUCTHUECKUX OTHOIIIEHWM, TIOHUMaHUSI 1IEHHOCTH
XUMWYEeCKUX 3HAaHUM [Jisi BIPAaOOTKH KOJIOTHUECKHU Liesiecoo0pasHOoro moBefieHusi B ObITy U
TPYZOBOM [IeITeJIbHOCTA B LieJIIX COXPaHeHUsl CBOErO 3[0POBbSI U OKpY’Karolljel NpHUpPOJLHOU
cpeJbl;

— pa3BUTHE MOTHBAIUK K 00yUYeHHI0, CTIOCOOHOCTEeH K CAMOKOHTPOJTIO M CAMOBOCITUTAHHUIO
Ha OCHOBe YCBOeHHUs1 00lljeuesioBeUeCKUX I[eHHOCTeH, TOTOBHOCTH K OCO3HAHHOMY BHLIOOpY
nipouIst ¥ HaNpaB/IEHHOCTH JJa/TbHEHIIIero 00yJeHwsl.



OO0r11iee UMC/IO YaCcOB, OTBEAEHHBIX [IjisT U3YUYeHHsT XUMHUM Ha YPOBHE OCHOBHOTO OOIIETO
obpa3oBanusi, cocTtapysieT 136 yacoB: B 8 kacce — 68 uacoB (2 yaca B HefiesTi0), B 9 Kiacce — 68
yacoB (2 yaca B HeJIeJTi0).

CBS3b C PABOYEN ITIPOTPAMMOI BOCIIMTAHUSI IIKOJIBI

Peanuzanus BocnuTaTENbHOTO MOTEHIMANA YPOKOB XUMHH (YpOUHOHM JESTENbHOCTH,
ayIUTOPHBIX 3aHATHH B paMKax MaKCHUMaJIbHO JOMYCTUMOW y4eOHOHW  HarpysKu)
IIPEeAyCMaTpPUBAET:

- MAaKCHUMAaJIbHOE€ HCIOJIb30BAaHUE BOCIMTATENBHBIX BO3MOYKHOCTEH CONEP)KAHHSA YPOKOB JUIS
(dopmupoBaHus y oOOy4arolUXcs POCCUMCKHUX TPAJULMOHHBIX JTyXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIFTYPHBIX ~ LIEHHOCTEH, POCCHUMCKOIO HCTOPUYECKOTO CO3HAHUS Ha  OCHOBE
HCTOPUYECKOIO IPOCBEIEHHs; MOAOOp COOTBETCTBYIOILEIO COJACpXAaHUSA YPOKOB, 3aJaHHM,
BCIIOMOTaTeNbHBIX MAaTePUAJIOB, TPOOJIEMHBIX CUTYALMH U1 00CYXKIEHUI;

- BKJIIOUEHHUE B COJEPIKAHUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIIMTAHUSA, UX YUET B
OIIpEEIEHUH BOCIIUTATENBHBIX 33/1a4 YPOKOB, 3aHATUMH;

- BBIOOpP METOJIOB, METOJUK, TEXHOJOI'MH, OKa3bIBAIOLIMX BOCHMTATEILHOE BO3/EHCTBUE Ha
JUYHOCTb B COOTBETCTBUM C BOCHUTATEIbHBIM HJCAIOM, LENbI0 M 3aJa4yaMM BOCIHUTAHMUA,
LIEJIEBBIMA OPUEHTHPAMHU PE3yJIbTATOB BOCIMTAHUSA; PEATU3ALUI0 IPUOPUTETA BOCIIUTAHUSA B
y4eOHOM e TeIbHOCTH;

- TIpUBJICYCHHE BHMMAaHHUS OOyyalomMXCs K IIEHHOCTHOMY AacleKTy H3ydaeMbIX Ha YpOKax
NPEIMETOB, SBICHUH W COOBITUH, WHUIMHPOBAHHE OOCYXICHHUH, BBICKAa3bIBAHHHA CBOETO
MHEHHUS, BBIPAOOTKM CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3Y4YaeMbIM COOBITUSIM, SBICHHSM,
JIMLAM;

- IPUMEHEHUE MHTEPAKTUBHBIX (JOpM yueOHOM pabOThl — MHTEIICKTYAIbHBIX, CTUMYJIUPYIOIINX
IIO3HABATEJIbHYI0 MOTHMBALMIO, HWIPOBBIX METOJMK, JMCKYCCHHM, JAIOLNIMX BO3MOKHOCTh
nproOpeCTH OMBIT BeIEHHs KOHCTPYKTUBHOTO JHAiora; TPYIMOBOM pabOThI, KOTOpas YYHT
CTPOUTH OTHOUIIEHHS U JEWCTBOBaTh B KOMaHJE, CIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO
MBIILUICHMUS,;

- moOyXaeHue O0OyJalomuxcsi COOJMI0JaTh HOPMBI TOBEIACHUS, TMpaBmiia OOMIEHUS CO
CBEPCTHUKAMHU U TEJarorMyecKuMu paOOTHUKAMH, COOTBETCTBYIOLIME YKJIaay IIKOJBI,
YCTaHOBJIEHHE U MOAJEPKKY 100poxkenaTeabHol atMmochepsl;

- OpraHM3alli0 HAaCTaBHUYECTBA MOTHUBHMPOBAHHBIX U OSPYIUPOBAHHBIX OOYYarOIIMXCS HaJ
HEYCHEBAIOIIMMHU  OJHOKJIACCHUKaMHM, B TOM 4YHCI€ C OCOObBIMH 0Opa30BaTeIbHBIMU
HOTPEOHOCTAMHM, JAMOIIEr0 OOYyYaroLUIMMCS COLUAIBHO 3HAYMMBIM ONBIT COTPYJHHYECTBA U
B3aMMHOM IIOMOIIY;

-  VHULMUPOBAaHME M MOJJAEPKKY HCCIEOBATEIbCKOM  JESITENbHOCTH  O0ydYaromuxcs,
IUIAHUPOBAHWE W BBINOJIHEHUE WHAVBUAYAJIBHBIX W TPYNIOBBIX IPOEKTOB BOCIIUTATEIBHON
HaIPABJIEHHOCTH.

- peanu3alnMio MEponpusATHH KajdeHaapHoro ruiaHa Paboueil mporpammsl BocnuTanus MAOY
COUI Nel4 um. B.®. ®ypauena.

PesynbraThl peanuzanuy  €IMHCTBA Y4eOHOM M BOCIUTATEIBHOM JIEATEIILHOCTH
OTpaKeHbI B pasnene pabouell mporpaMmbl «JIMYHOCTHBIE pe3yNbTaThl U3y4YeHHs Yy4eOHOro
npeaMeTa XUMHUH) Ha YPOBHE OCHOBHOT'O 00IIeTro 00pa3oBaHUs».



COJEPXAHUE OBYUYEHUA
8 KVIIACC

IlepBoHauya/bHbIE XMMHUUYECKHE ITOHATHUSA

[Mpeamer xumuu. Poib XWMUM B JKHM3HU 4YejioBeKa. XUMHSI B CUCTeMe HayK. Tenma u
BeljecTBa. dusnueckre CBOWCTBa BellleCcTB. ArperaTHoe COCTOsiHMe BewlecTB. [loHsTHe O
MeTOZax Mo3HaHUs B XUMHU. UncThie BelllecTBa U cMecy. CriocoObl pa3/iesieHusi cMeceil.

ATOMBI ¥ MOJIEKY/bl. XuUMHUYecKhe 37eMeHTbl. CHMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocTble ¥ c/10KHBIE BeljecTBa. ATOMHO-MOJIEKYJISIPHOE YUeHue.

Xumuyeckasi @opmysa. BaneHTHOCTP aTOMOB XMMHUYECKMX 3/IEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BelljecTB. OTHOCHTebHAs aTOMHasi Macca. OTHOCHTe IbHasl MOJIEKYIsIpHast
Macca. MaccoBast 10711 XUMHUYECKOT'0 3/IeMeHTa B COeIMHEHUH.

KonuuectBo BeijectBa. Mosb. MonsipHass mMacca. B3auMOCBSI3b KOJIMUeCTBa, MacChl U
yKc/ia CTPYKTYPHBIX eIMHUL] BelllecTBa. Pacuétol o hopMysiaM XUMUUECKHUX COeUHEeHUM.

dusrueckue W XUMUUYECKUe sBJIeHUs. XHUMHUYeCKas peaklys W eé TPU3HaKu. 3aKoH
COXPaHeHHsl MacChl BelllecTB. XuMHUUeckue ypaBHeHus. Kiaccudukaiys XMMUUeCKUX peakLivid
(coemuHeHus1, pa3/ioXKeHuUs1, 3aMelleHrs], 00MeHa).

Xumuueckuii 3kcnepumeHm:

3HAKOMCTBO C XHMHUECKOW TIOCY/IOH, TpaBWiaMy paboThl B 1abOpaTOpUM W TPHUEMaMHU
obpateHusi ¢ yabopaTopHbIM 000pyJOBaHWEM, M3ydyeHHe W OMvcaHve (PU3NYeCKUX CBOMCTB
00pa3lioB HeOopraHWYeCKUX BeIecTB, HabO/rozieHre (u3nueckux (T/IaB/IeHHEe BOCKA, TasHUe
JibJla, paCTUpaHUe caxapa B CTYIKe, KUIeHWe U KOHZEeHCalusl BOJbl) U XUMUUeCKUX (TopeHue
CBeuM, TMpOKa/uBaHWe MeJHOW MPOBOJIOKM, B3aUMOJEWCTBUME Mejla C KUCJIOTOW) SIBJIEHUM,
HaOJI0/leHre W OTMCaHKWe TMPU3HAKOB MPOTEKAaHWsI XUMUYEeCKHUX peaklyi (pa3/ioykeHue caxapa,
B3aMMO/IeICTBHe CEepHOW KWCJIOTHI C XJIOpUOM Oapusi, pasnoxxeHue ruipokcuga meau (I11) mpu
HarpeBaHWH, B3aUMOJieCTBUE >Kene3a C pactBopoMm comu Meau (II), usyueHue crmoco6oB
pa3ziesieHUsi CMeceil: C TIOMOILLbIO MarHuTa, (UIbTPOBaHWE, BblllapMBaHWe, AUCTUIISLIVSA,
xpomarorpacdusi, TpoBeJeHWe OUYUCTKU T[IOBapeHHON cosid, HabsojeHre W OIUCaHue
pe3y/bTaToB IPOBeZIeHUsl OIlbITa, WIIFOCTPUPYIOLLEro 3aKOH COXPaHeHWs MaccChl, CO3ZaHue
Mozesieid MoieKy1 (11apOCTepP>KHEBBIX ).

Ba)kHeM1ue npejcTaBuTe/ M HeOPraHMUeCKHX BelecTB

Bo3nyx — cmeck rasos. CocraB Bo3zayxa. Kuciopog — sneMeHT M MpoOCTOe BelleCTBO.
HaxoxxzeHue Kucnopoga B pupojie, pusnyeckue U XUMAYECKHe CBOMCTBA (peakLMy rOpeHus).
Oxkcuppl. Tlpumenenue kucnopoza. CriocoObl TOMy4deHHs KHUCIOpoJa B JiabopaTopuvl U
MPOMBILLLIEHHOCTH. KpyroBopoT kuciopoza B mpupoge. O30H — a/uioTpornHas MoAvUKaLys
KUCJIOPOJa.

TernnoBoii 3¢deKT XUMHUUeCKOW peaki[ud, TepMOXWMHUUYeCKWe YpaBHeHMs, 3K30- U
SHAOTePMUYECKHe peaklyu. TOIMMBO: Yrojb W MeTaH. 3arpsi3HeHue BO03/yXa, YCUIeHHUe
napHUKoBOro 3¢ ¢ekra, pa3pyllieHre 030HOBOTO CJIOSI.

Bogopog — snemeHnT u mpoctoe BemectBo. HaxoxzeHwe Bojoposa B TpUpPOJeE,
¢bu3nUecKre ¥ XUMUUYeCKHe CBOMCTBA, MPUMeHeHHe, CTIoCco0bI TosTyueHust. KUc/ioTel U comm.

MonsipHbiii 00bEM Ta30B. PaCuéThl M0 XUMHUUECKUM YPaBHEHUSIM.

dusuyeckue CBOMCTBA BOZAbl. Boza kKak pactBopurens. PactBopel. HaceljeHHsle u
HeHacChblIlleHHble pacTBOPBLI. PacTBOPUMOCTL BelljleCTB B BoZe. MaccoBas [0/s BeljecTBa B



pacTtBope. XvMu4eckue CBOMCTBa BOAbl. OcHOBaHMs. Posib pacTBOpPOB B NMPUPOZE U B JKU3HU
yesioBeka. KpyroBopoT Bozbl B mpupoje. 3arpsisHeHue TNPUpPOJHBIX BOJ. OxpaHa M OYMCTKA
TIPUPOJHBIX BOJ,.

Knaccugukanus HeopraHmyeckux coeguHeHU. Oxkcuapl. Knaccudukaiys OKCUZOB:
coneobpasytoiye (OCHOBHBIE, KUC/IOTHBIE, aM(OTepHbIe) 1 Hecosieobpa3ytoiiye. HomeHKmaTypa
okcuz10B. dusnueckre U XUMUUECKHe CBOMCTBA OKCH/OB. [ToydyeHre OKCHI0B.

OcHoBanuda. Krnaccudukaiusi OCHOBaHMM: 1[EOYM W HEpacTBOPHUMbIE OCHOBAHMS.
HomeHnknatypa ocHoBaHui. Pu3nueckMe W XUMHUUYeCKWe CBOWCTBa OCHOBaHuU. [lomyueHue
OCHOBaHMM.

Kucnotel. Knaccudukaiysa kucioT. HomeHK/1aTypa KUC/I0T. Pu3nueckue U XMMUYeCcKre
cBoMcTBa KMCJOT. Psaj aktuBHOCTH MeTanioB H. H. bekeroBa. [TonyuyeHne KUC/IOT.

Comu. Homenknartypa coseli. ®usnueckre U XUMUUecKrde CBOMcTBa cojeil. [lonyuyeHue
coJiei.

'eHeTHueckasi CBSI3b MeXK/y K/1aCCAMU HEOPraHUYeCKUX COeUHEeHHH.

Xumuueckuti IKcnepumeHm:

KaueCcTBEHHOE Orpejie/ieHre COJiep)KaHusl KUCIopo/ia B BO3/yxe, TMo/yueHre, coOMpaHue,
pacrio3HaBaHHe W W3yuyeHWe CBOWMCTB KUCIOPOAA, HabsrofieHuWe B3aUMOJEMCTBUSI BeIeCTB C
KUCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHUSI M TpeKpalleHusi ropeHus (roxkapa), 03HaKOMJIeHUe C
obpa3llaMu OKCHUJOB U OMWCaHWe WX CBOUCTB, TOJiyueHHWe, coOMpaHWe, paclio3HaBaHUWE U
v3yueHue CBOMCTB BOZOpoja (TopeHue), B3aMMOJeENCTBHMEe BozopoAa € okcugoMm menu (1)
(BO3MO>KHO MCIIO/Tb30BaHME BHZIEOMAaTepUasioB), HaO/moqeHre 00pa3ijoB BeljecTB KOTMYeCTBOM
1 mosb, WccrenoBaHre 0COOEHHOCTEM pacTBOPEHUs BEIIeCTB C PA3/IMUHON pacTBOPUMOCTHIO,
NIPUTOTOBJIEHWe PpacTBOPOB C OIpeZe/IéHHOW MacCOBOM [lo/led pacTBOPEHHOIO BellecTBa,
B3aUMOJENCTBUEe BOABI C MeTa/ylaMU (HaTpueM U KanbLyeM) (BO3MOXXHO MCIIOb30BaHUe
BH/IeOMaTepHUasioB), UCC/IeloBaHue 00pasljoB HeOpPraHWYeCKHWX BeIeCTB Pa3/MUHBIX K/IaCCOB,
HaOo/leHe M3MeHeHHsI OKPACKHM WHIWKAaTOPOB B PACTBOPAaX KHUCJIOT U IIie/iouel, W3ydyeHue
B3auMogencTBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHMC/IOTBI, KMCJIOT C MeTasljlaMH,
peakiMii HeWTpaau3aluM, I0JlyueHWe HepacTBOPUMBIX OCHOBAHWUM, BbITECHEHWE OJHOTO
MeTasljla IPyrMM U3 pacTBOpa COJIY, pelleHre 3KCIIepUMeHTa/IbHBIX 3a/iau 1o TeMe «BakHel1me
KJIaCChl HEOPTaHUUYECKUX COeUHEHU.

Ilepuopnueckuii 3akoH u Ilepuoanueckasi cucreMa XuMuueckux siementos /[I. .
MenjeneeBa. CTpoenue aToMoB. XumMHuecKas CBfi3b. OKHC/IMTe/TIbHO-BOCCTAHOBUTE/IbHbIE
peaknuu

[TepBble MOMNBITKY K/1acCU(PUKALMU XUMUUECKUX 3/1eMeHTOB. [IoHSTHe 0 Tpymax CXOAHbIX
3/1eMeHTOB (ILL[e/IoOYHble U IjeJIoUHO3eMeslbHble MeTasljlbl, TaJoreHbl, WHEepPTHble Tra3bl).
DnieMeHTbI, KOTOpble 00pa3yroT aMmdboTepHbIe OKCH/IbI U TUAPOKCHUIBL.

[Mepuoaviueckuii  3akoH. [lepuoguyeckass cUCTeMa XUMMUYeCKHUX 3jieMeHTOB  [].
. MenpieneeBa. KopoTkonepuosHasi U AJuMHHONepuoAHass ¢opmbl [leproanueckol cUCTeMbl
XuMUyeckux 3yieMeHTOB [I. W. MeHpeneeBa. [lepuoabl ¥ rpynnbl. DPU3NUECKUM CMBICT
MOPSIKOBOTO HOMepa, HOMEPOB epro/ia U FPYIIIbI 3/IeMeHTa.

Ctpoenvie aromoB. CoctaB aroMHbIX szaep. MWM3o0tTonbl. 2eKTpoHbl. CTpoeHuMe
3JIEKTPOHHBIX 000/I0YeK aTOMOB TepBbIX 20 XUMUUECKUX 3/1eMeHTOB [1eprouuecKoi CUCTEMBI
. W.MengeneeBa. XapakTepucThKa XUMHUUECKOIO 3JIeMeHTa II0 ero IIOJIOKEeHUI0 B
[Tepuoanueckoni cucteme [I. 1. MeHpeneesa.

3aKOHOMEpPHOCTH U3MEHEeHHs1 paiiyca aTOMOB XMMHUUYECKUX 3/IEMEHTOB, MeTa/I/TMYeCKUX U
HeMeTa/l/IMYeCKUX CBOUCTB I10 TPyIaM U MepruoaMm.



3Hauenue [leproguyeckoro 3akoHa U [lepuognueckor CUCTeMbl XUMUYECKHUX 37IEMEHTOB
JU1s1 Pa3BUTHSI HayKy U MpakTUKU. [1. V1. MeH/ienieeB — yuUéHbIN U rpaXk/iaHUH.

Xumuyeckas CBSI3b. KoBanenrtHas (monsipHas " HeTI0JIsIpHast) CBSI3b.
ONeKTpOOTPULIATeTbHOCTh XMMUUECKHX 3/1eMeHTOB. VIoHHas CBS3b.

Crenenb okucyieHusi. OKMCIUTeIbHO-BOCCTAHOBUTE IbHBIE PeakUU. [IpoLieccrl OKHUCIeHNs
Y BOCCTaHOB/IeHUs1. OKUCIUTENN U BOCCTAHOBUTEJTH.

XumuuecKuii 3KxcnepumeHm:

n3yueHre 0O0pa3lIOB BeIleCTB MeTalJioOB M HEMeTa/lJioB, B3aUMOJEHCTBHe THUAPOKCHA
L[MHKa C pacTBOpaMH KHCJOT W Lel0Yeid, IPOBeJileHUe OMbITOB, WUIFOCTPUPYIOLUX MPUMEpHI
OKMCJIMTEIbHO-BOCCTAHOBUTE/IbHBIX Peaklui (ropeHue, peakiiuu pas/ioyKeHusl, CoOeZJMHEeHNs).

MesicnpedmemHble ces3u

Peanuzaiusi MeXXrnpeZIMeTHBIX CBsi3eli TIPU U3YyYeHUU XMMUU B 8 Kjacce OCYILeCTBISIeTCS
yepe3 WCMO/b30BaHHE KaK OOMIMX ecTeCTBeHHO-HAayUHBbIX TIOHATHM, TaK U TIOHSTHH,
SIBJISIFOLLIAXCSI CUCTEMHBIMU [/l OT/Ie/TbHBIX MPeJIMeTOB eCTeCTBeHHO-HayUHOr0 LIUK/Ia.

OO011e ecTecTBeHHO-HAayUHbIe TIOHSATHS: HAyUHBIN (akT, TUTIOTe3a, TeOPUsl, 3aKOH, aHa/u3,
CWHTe3, KaaccubUKal|s, TIepUOAUYHOCTh, HAOJIOZieHe, SKCIIePUMEHT, MO/eTMpPOBaHue,
v3MepeHue, MOJie/ib, sIBJIeHHe.

dusuKa: Marepus, aroM, 3JeKTPOH, TPOTOH, HEWTPOH, WOH, HYK/IWUJ, U30TOIIbI,
Pa/IMOAKTUBHOCTb, MOJIEKY/la, 37eKTPUUeCKWM 3apsi[l, BeIeCTBO, Tel0, 00bEM, arperaTHOe
COCTOSIHME BeIleCcTBa, ras, (u3nyeckrde BeJWUMHbI, €JUHULIbI M3MepeHusi, KOCMOC, IUIaHeThl,
3Bé&37b1, CosHLIe.

Buonorusi: poTocuHTe3, apixanue, buocdepa.

leorpadus: armocdepa, rugpocdepa, MHUHepasbl, TOpPHbIe TMOPOJbl, I0JIe3HbIE
VCKOIaemble, TOIJIMBO, BOJHbIE PeCYPChI.

9 KJ/IACC

BemecTBo M XUMHUeCKas peaKIjus

[Mepuosuueckuii 3akoH. [lepuojuueckasi cucTeMa XUMHYeCKUX 31eMeHToB /[l
W. MengeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHUM CBOMCTB XUMMUECKHUX
5/IEeMEHTOB TepBbIX TPEX MEepUOJOB, Kauus, KaJbLUsl U UX COeAVHEHUWM B COOTBETCTBUU C
ToJI0)KeHreM 3jieMeHTOoB B [lepro/inyeckoii cructeMe U CTPO@HUEM KX aTOMOB.

CrpoeHre BellecTBa: BH/Jbl XUMWYECKOH CBSI3U. TUMbl KPUCTaJJIMUECKUX PeLIETOK,
3aBUCUMMOCTbL CBOWCTB BeIlleCTBa OT THUIMA KPUCTA/UIMYeCKOW DeIIETKU U BUJAa XUMHUUeCKOU
CBSI3U.

Knaccugukanus 1 HOMeHK/IaTypa HeOpraHMYeCKMX BellecTB. XUMHWUYeCKHe CBOMCTBa
BellleCTB, OTHOCSIIMXCSI K Ppas3/lMuHbIM KjlacCaM HeOpraHW4YeCKUX COeJUHEeHWH, reHeThuecKas
CBSI3b HEOPraHWYeCKUX BellleCTB.

Knaccudukanus XxuMyU4yeCKUx peakLdil MO pas/MyHbIM IpHU3HaKaM (10 UMC/y M COCTaBy
y4acTBYHOIIIMX B peakl[MH BelleCTB, IO TeraoBoMy 3(hdeKkTy, Mo H3MeHeHHUI CTereHei
OKHC/IeHUsT XUMUYeCKUX 371eMEeHTOB, M0 0OpaTMMOCTH, TI0 y4yacTHIO KaTaau3aropa). JK30- U
5H/I0TePMUYeCKHe peakliiy, TePMOXMMUYeCKHe YpaBHeHUsl.

[ToHsiTe 0 CKOpPOCTH XMMHYeCKOW peakiuu. [loHsTve 006 oOpaTUMbIX W HeoOpaTHMbIX
XUMHYeCKUX peakUusix. [IoHATHE O TOMOreHHbIX M TIeTeporeHHbIX peakuusx. [loHsTHe O
Karanuse. [loHATME O XWMUUeCKOM paBHOBecuM. PakTOpbl, BHUAIOLIME Ha CKOPOCTh
XUMUYECKOHN peakL[UM U M0JI0KeHe XMMUUeCKOr0 paBHOBECHS.



OKHC/UTEe/TbHO-BOCCTAaHOBUTE/IbHBIE  PEAKLIMM, 3JIeKTPOHHBIM 0aaHC  OKUC/UTE/BHO-
BOCCTAaHOBUTE/NBbHOM peakiuu. CocTaB/ieHVe ypaBHEHUW OKHUC/IMTE/bHO-BOCCTaHOBUTE/IBHBIX
peakiyii C MCTOIb30BaHHEeM MeTO/Ia 37IeKTPOHHOTO OajlaHca.

Teopust 3/1eKTPOIMTUUECKON AUCCOLMALIMUA. DJIEKTPOJIUTHI U HE3JIeKTPOIUTHI. KaTUOHBI,
aHUOHbL. MexaHU3M [UCCOLMAlMd BeIleCTB C pa3/IMUHbIMM BUJAMA XUMHUYECKOW CBS3U.
Crenenb auccouyauu. CubHbIe U cjlabble 371eKTPOJUTHI.

Peakiyu MOHHOTO OOMeHa. Y (JIOBUsI MPOTEKAHUsSI Peaklii MOHHOTO 0OMeHa, TIO/IHbIe U
COKpallléHHble WOHHBbIe ypaBHeHUs1 peakiyil. CBONCTBa KHC/IOT, OCHOBaHWN U COJell B CBeTe
nipe/icTaB/ieHUii 00 37eKTPOIUTHYeCKON Auccolyalui. KauecTBeHHble peaklMM Ha WOHBI.
[ToHsiTHe o TUpOJH3e COoMel.

XumuuecKuii 3KcnepumeHm:

O3HAaKOMJIEHHWEe C MOJe/sIMA KDPUCTA//IMUeCKUX PeLIETOK HeopraHW4eCKUX BelecTB —
MeTa/UyIOB M HeMmeTa/uioB (rpagura W anmasa), C/AOXKHBIX BelecTB (x/iopyja HaTpus),
WCCieJoBaHUe 3aBUCHMOCTU CKOPOCTM XUMMUUECKOM peakLuu OT BO3/JEeMCTBUS pa3IUUHBbIX
(bakToOpoB, MCC/Ie0BaHUe 3/1eKTPONIPOBOAHOCTH PACTBOPOB BeILleCTB, TpoLecca AUCCOLUALINU
KUCJIOT, 1esioued U coseil (BO3MOXKHO WCIIO/Ib30BaHME BHZEO0 MaTepuasoB), TIpPOBeJeHUe
OTIBITOB, WITFOCTPUPYIOLIUX TPU3HAKU TIPOTEKAaHUsI peakldii MOHHOro obmeHa (oOpa3oBaHMe
ocaZika, BbIie/leHWe Ta3a, o00pa3oBaHHE BO/bI), OIBITOB, WUIFOCTPUPYIOIIUX TPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHBIX peakiuii (TopeHre, peaklUU pa3/ioyKeHHUsl, COeJuHEeHUs),
pacrio3HaBaHe HeOpraHWuYeCKHWX BelecTB C IIOMOLbI0 KaueCTBEHHBbIX peaklMi Ha HOHBI,
pellieHre SKCriepuMeHTa/lbHbIX 3a/jau.

HemeTa/sibl M MX COeJUHEHMS

OO1iast  XapakTepucTHKa rasoreHoB. OCO0EHHOCTH CTPOEHHWsT AaTOMOB, XapaKTepHbie
cTerieHM okucsieHusi. CTpoeHWe W (¢U3MUeCKHe CBONCTBA TPOCTHIX BeIeCTB — TIajlOreHOB.
XyMuyeckye CBOMCTBAa Ha NpUMepe xjopa (B3avMOJEWCTBHE C MeTa//laMH, HeMeTa/ljlaMH,
mesiouamu).  Xsoposogopog. ConsHasg KUC/IOTa, XWUMWYECKHMe CBOMCTBA, IIOJIyueHue,
npuMeHeHMe. JleliCTBHe XJiopa ¥ XJIOPOBOZIOPOZa Ha OpPraHu3M vesioBeKa. BakHelive x1opr/pl
Y UX HaXxOX/leHre B TIpUpo/ie.

OOmiasi xapakTepucTtuka 37eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpPOeHHsI aTOMOB,
XapakTepHble CTeleHW OKuc/ieHUs. CTpoeHue U (pU3HUeCKHWe CBOMCTBA MMPOCTHIX BeLIeCTB —
KUCJIOpPOJia U Cepbl. AJIJIOTPONHbIE MOAU(PUKALIMA KUC/IOPOJa U Cepbl. XWUMUUeCKUe CBOWMCTBA
cepbl. CepoBOJiOpO/l, CTpOeHHe, (U3NUYecKMe U XUMHUUYecKue cBoWcTBa. OKCHABI Cepbl Kak
Npe/iCTaBUTeNI KUCIOTHBIX OKCHAOB. CepHasi KUC/IOTa, (PU3MUeCKHe U XUMHUUeCKHe CBOMCTBA
(obmme Kak TmpeAcTaBUTeNs Kjacca KWUCIOT W crenuduueckue). XUMHUUYECKHe peakIuH,
Jie)kalllie B OCHOBe TIPOMBIIIJIEHHOTO criocoba rosiyueHusi CepHOM KHC/IOThl. [IpumMeHeHue
cepHO KUC/I0Thl. Co/M CepPHOM KUC/IOThI, KaueCTBeHHast peakiysi Ha cybdaT-uoH. HaxoxxaeHue
ceppl U eé coeJUHEHMM B TipUpoje. XHWMHUUYECKOe 3arps3HeHHe OKpY)Karollel cpejbl
COeZIMHEHUSIMUA Cepbl (KUCTOTHBIE JOX/AW, 3arpsi3HeHHe BO3/yXa U BOJOEMOB), CIOCOOBI ero
rpeioTBpaLLeHUs].

OOmiasi xapakTepuCTHKa 31eMeHTOB VA-rpyrmbl. Oco0eHHOCTH CTPOeHHs aTOMOB,
XapakTepHble CTeleHW OKUC/IeHusl. A30T, pacrpocTpaHeHuWe B TMpupofe, Gu3nueckie U
XUMUUecKue cBoiictBa. KpyroBopoT a3ota B mpupo/ie. AMMUaK, ero (pusnueckre U XuMUYeckue
CBOICTBa, Mo/lyyeHre U rpuMeHeHre. CoM aMMOHUS, UX (U3MUeckre U XMMHUYeCcKue CBOMCTBa,
rnpuMeHeHve. KauecTBeHHasi peakliUsi HAa MOHbI aMMOHMSA. A30THasl KUCJIOTa, €€ TIo/yuyeHue,
busnueckue U XUMHUUECKHe CBoOMcTBa (0OIMe KakK TpeACTaBUTeNs Kjacca KUCIOT |
cneuuduueckre). Vcrnonb3oBaHWe HWUTPAaTOB M CO/Mell aMMOHMS B KayeCTBe MMHEPabHbIX



ynobpeHuii. XvMUuecKoe 3arpsi3HeHHe OKPY)Karolllel cpe/ibl COeJUHEHUsIMU a30Ta (KMC/IOTHBIE
JIOXK/IY, 3arpsi3HeHHe BO3/yXa, MOUBbI U BOAOEMOB). Pocdop, annoTponHbie MoAUPUKALIN
docdopa, dpusmueckre U xumuueckue corictBa. Oxkcug docdopa (V) u dochopHasi Kucnora,
¢usmueckie M XUMUYeCKHe CBOWCTBa, rosiyueHue. Mcronb3oBanue (ocdaToB B KauecTBe
MHUHEePaJIbHBIX y100peHM.

OObiast xapakrepuctuka 3neMeHTOB [VA-rpymrbel. OcoOeHHOCTH CTPOeHHs] aTOMOB,
XapaKTepHble CTeNeHU OKUC/eHUsl. YT/IepoJ, a/lJoTpOrHble MOAU(UKALMY, paclipocTpaHeHe B
nipupoze, pusnueckre U XUMUUeCKre CBoWcTBa. Azicopbuusi. KpyroBopot yriieposia B mpupo/e.
Oxkcuipl yraepoja, Uux Gusnueckue U XUMUUeCcKHde CBOWCTBA, [ieMCTBHE Ha KMBbie OpPraHU3MbI,
roJiyueHre W TIpUMeHeHHe. DKOJIorhudyeckure mpoOsieMbl, CBs3aHHBbIe C OKcuzaoM yriepoza (IV),
ruroTe3a ry100a7MbHOTO TMOTeIVIeH!sl KJIMMara, MapHUKOBBIM 3¢ ¢eKT. YronbHas KUCI0Ta U eé
comu, uxX (u3uYeckre W XUMHYeCKHWe CBOWMCTBa, IMOJiyueHWe U TipuMeHeHue. KauecTBeHHast
peakiusi Ha KapOoHar-woHbI.  Vcrionb3oBaHwe  KapOoHaTOB B ObITY, MeAWIIMHE,
TIPOMBILLLJIEHHOCTH U Ce/TbCKOM XO03SIHCTBeE.

[TepBoHaua/ibHbIe TIOHATHS 00 OpraHUYeCcKUX BelleCcTBaX KakK O COeJUHEHHUsIX yrJepoja
(MeraH, 3TaH, STW/IeH, aleTWIeH, 3TaHO/, TJIULEPUH, YKCycHasi Kucjiaorta). IlpupojHbie
WCTOYHUKU YTJIeBOJOPOZAOB (yrosjib, TPUPOJAHBLIA ra3, He(Tb), TPOAYKTbl WX TepepaboTKu
(beH3uH), UX POJIb B OBITY U MTPOMBIIIEHHOCTU. [TOHATHE 0 OMOIOrMUeCKH Ba)KHBIX BeIleCTBaX:
Kupax, Oeskax, yryjieBojax — W WX DOMM B JKU3HM uUejioBeKa. MarepuanbHOe eJuHCTBO
OpraHuuYecKrX ¥ HeOpraHWyeckux CcoeZiJMHeHU.

Kpemuuii, ero ¢usnueckue U XUMUUECKHWe CBOWCTBA, TMOJy4yeHUWe U TpUMeHeHUe.
CoenvHeHusi KpemHusi B Tipupoge. OOmue mpeacraBneHuss o6 okcuze kpemuusi (IV) u
KpeMHUeBOU KucaoTe. CUMKAThI, UX UCTIOIb30BaHUe B OBITY, B IPOMBIIIJIEHHOCTH. BaykHeime
CTpOUTe/IbHbIE MaTepHasbl: KepaMHKa, CTeK/I0, LieMeHT, 0eToH, kene300eToH. IIpoGsiembl
0e301MacHOT0 MCTO/Ib30BaHMUS CTPOUTE/ILHBIX MaTePHaioB B TIOBCETHEBHOM JKU3HU.

XumuuecKuii 3KcnepumeHm:

u3yuyeHre o0Opasl[0B HEOPTaHWUYECKUX BEILeCTB, CBOWCTB COJISTHOW KUC/IOTBI, MPOBe/IeHHe
KaueCTBeHHBIX peakI[iii Ha X/JIOPU/-MOHbI U HabsroZieHre TIPU3HAKOB UX TPOTEKaHHs, OIIBITHI,
oTpakaroye (Qusnueckue U XMMHUUeCKHe CBOMCTBA TajloreHOB U MX COeJMHEHWN (BO3MOXKHO
WCTIOb30BaHNe BUJeOMaTepHaioB), O3HaKOMJieHHMe C obOpaslam XJIOpHOB (TajioreHuoB),
O3HaKOM/IeHWe C o0pa3laMu ceppl U €€ COoeIMHEHUSIMU (BO3MOXKHO —MCIIO/Ib30BaHUe
BUJleoMaTepuanoB), HabmofeHuWe mipouiecca oOyravMBaHUSI —caxapa TIOf  [JleHCTBUeM
KOHLIEHTPMPOBAaHHOW CepHOW KHUC/OThI, M3yueHre XUMHUeCKHUX CBOMCTB pa3baBjieHHOU cepHOM
KHC/IOTHI, TIPOBe/leHre KaueCTBeHHOW peakIMM Ha Cy/bhaT-UOH U HabJrofieHre TIpHU3HaKa eé
NIPOTeKaHHsl, 03HaKOMJIeHHe C (U3MUeCKUMM CBOMCTBaMH a30Ta, ¢ocdopa ¥ UX CoeqUHEHUM
(BO3MO>KHO MCITO/Tb30BaHKE BHZieOMaTepUasoB), obpasijamu a30THbIX U (hocopHbIX y100peHni,
rojsyyeHue, cobupaHue, pacrio3HaBaHWe W U3yueHWe CBOWCTB aMMuaka, IIpOBefieHre
KaueCTBEHHBIX peakluid Ha HWOH aMMOHUsA W (ocdarT-uoH U U3yueHWe TIPU3HAKOB UX
MpOTeKaHUsl, B3aUMOJIEMCTBHE KOHLIEHTPHPOBAHHOM a30THOM KUC/IOThI C MeZibi0 (BO3MOKHO
WCTIO/Tb30BaHHe BH/IEOMAaTepHaioB), M3ydyeHHe MOZe/iell KPUCTA/TMUeCKUX DeIETOK aMasa,
rpaduTa, ¢ys/uiepeHa, O3HAKOMJIeHHMe C TIPOLIECCOM aficopOIMM PAaCTBOPEHHBIX BeIeCTB
AaKTMBUPOBAHHBIM YTJIEM U YCTPOMCTBOM TMPOTHBOTra3a, Moy4YeHue, coOupaHue, pacrio3HaBaHHe
U W3yuyeHUe CBOWCTB YIJIEKHUCJIOTO ra3a, MpOBe/ieHWe KaueCTBEHHBIX peakldi Ha KapOoHAT u
CWIMKAT-UOHbl M W3yyeHUe TIPU3HAKOB WX TIPOTEeKaHWUs, O3HaKOMJ/IeHHe C TMpOAYKLuel
CWJTMKAaTHOM TIPOMBIIIIJIEHHOCTH, peIlleHHe SKCIIePUMEHTATBHBIX 3a/lau 1Mo TeMe «BakHeMiiie
HemeTaslTbl ¥ UX COe/IMHEeHUs».



Meta/ibl ¥ MX COeJUHEHUS

OOijast xapakTepuCTHMKa XWMHUYeCKHX S5/eMeHTOB — MeTa/uUIOB Ha OCHOBaHUM UX
noniokeHus1 B [lepuoanueckor cucteme xumMuueckux 3nemeHToB [1. VI. MeHeneeBa v CTpOeHUsI
atomoB. CTpoeHue MeTa/uioB. MeTa/inueckass CBsi3b U MeTa/UIMuecKas KpUCTa/IAyeckKas
peléTka. OeKTPOXUMUUYECKWN psifi HamnpspkeHUM MeTannoB. Pusruyeckue M XUMUYECKHUe
cBoiicTBa MetasuioB. OO1ue criocobbl TonyyeHusi MeTannoB. [ToHATHE 0 KOPPO3UU METaslIoB,
OCHOBHBIE CIIOCOOBI 3aI[UTHI X OT Koppo3uu. CrijiaBhl (CTasb, UyT'yH, JFOPaJIOMUHNN, OpoH3a) U
UX TIpUMeHeHue B ObITY U NTPOMBIIIIEHHOCTH.

[ITenouHble MeTas/uIbL: NOOXKeHWe B [lepuoguyeckold cucTeMe XUMHAYECKUX 371eMeHTOB /1.
W. MeHpeneeBa, CTpOeHUEe UX aTOMOB, HaxOX[eHWe B npupoze. dusnyeckue U XUMHUUYECKUE
CBOMCTBA (Ha npuMepe HaTpus U Kaausi). OKCU/bI M TUPOKCU/IbI HAaTPUs U Kanus. [IpumeHeHne
11]e/IOUHBIX META/I/IOB U UX COe/IMHEHUH.

[[lesiouHO3emMeNbHBIE MeTasulbl MarHUW MW Kafbluii: Mojio)keHWe B [lepuoguueckoi
cuCTeMe XuUMHUUYeCKux 3jeMeHTOB [I. V. MeHzeneeBa, CTpoeHHWe MX aTOMOB, HaXOXK[eHUe B
npuposie. Pr3nueckre U XMMHUYECKHe CBOMCTBAa MarHus W Kanblus. BakHelive coeJuHeHUs
Kanblys (OKCHZ, TUIPOKCH/I, COn). JKECTKOCTh BO/IbI M CITOCOOLI €€ yCTpaHEeHHS.

AmoMuHMM: T0/0)KeHWe B [lepuoanueckoi cucTeMe XUMHYeCKUX 3eMeHTOB [I.
N. MeHpeneeBa, CTpoeHUe aToMa, Haxox[eHue B mnpupoze. dusuueckue U XUMUUECKUe
CBOMCTBa atOMUHUS. AM(OTepHbIe CBOWCTBA OKCHAA U TUIPOKCU/IA aTFOMUHUSIL.

Keneso: mnonoxenune B Ileprosgnueckon cUCTeMe XUMMWUECKHUX 3JIeMeHTOB [l
N. MeHpeneeBa, CTpoeHUe aToMa, Haxox[eHue B mnpupoze. dusuueckue U XUMUUECKUe
CBOMCTBA Xene3a. Okcuabl, TMAPOKCUABI U cosu xkene3a (I1) u »xenesa (I1I), ux cocras, cBoMCTBa
Y TIOJTyYeHHUe.

Xumuueckuti 3kcnepumeHm:

O3HaKOMJ/IeHHWe C o0pa3ljaMd MeTa/UIOB U CIUIaBOB, WX (U3UYECKUMH CBOWCTBAMH,
V3y4yeHHe pe3y/JbTaTOB KOPPO3WMM METa/lJIOB (BO3MOXXHO HCII0/Ib30BaHHE BHleOMaTepuasioB),
0Cco0eHHOCTel B3aMMO/IeMCTBHSI OKCH/IAa KajIbLIsl U HATPUSI C BOZIOU (BO3MOXKHO HCITO/Tb30BaHKe
BH/leOMaTepuasoB), MCC/Ie[iloBaHHE CBOWCTB JKECTKOM BOJbI, Ipollecca TOpeHUsl ’kerle3a B
KUcaopoZe (BO3MOXKHO — WCIIO/Ib30BaHWe — BUJeOMaTepuasnoB), IPU3HAKOB  MPOTEKaHWs
KaueCTBEHHbIX peakliii Ha WOHbBI: MarHus, KajblLiis, aJlOMUHUS, [JUHKA, >kesne3a (II) u xenesa
(I11), mexu (I1), Hab/rOI€HME W OTMICAaHKE TPOLIECCOB OKPALMBAHUS TJIAMEHW MOHAMM HaTpW,
Ka/iusl U KaiblYsl (BO3MOXXKHO KCIIO/Ib30BaHUE BHUeOMaTepyasoB), UCCej0BaHUe aM(pOTepHbIX
CBOMCTB THJPOKCH/A aTFOMUHUS Y TUAPOKCHA [IMHKA, pelleHre SKCIepUMeHTa bHbIX 3a/a4u 1Mo
TemMe «BakHeliIie MeTasl/Ibl ¥ UX COeJUHEHUSI».

XuMHA U OKpPyXXawlas cpeja

BeljectBa ¥ MaTepuassl B MOBCeJHEBHOW >KM3HU uesioBeKka. be3omacHoe ucrnonb3oBaHUe
BeIleCTB M XUMUYECKMX peakiuil B ObiTy. IlepBasi MoOMOIIb TMPU XUMHUYECKUX OXKOTrax MU
OTpaBJIeHUSX.

XurMuryeckoe 3arpsisHeHHe OKpYyyKaroleil cpefibl (TipefiesibHasi JOMyCTUMasi KOHLIEHTPaLUs
BelecTs, Aanee — [1/1K). Ponb Xumuy B pelieHny SK0IOTHUeCKUX IPo0/ieM.

Xumuueckuti IKcnepumeHm:

n3yueHre 00pa3IoB MaTepHasioB (CTEK/IO, CT/IaBbl METAJUIOB, TIOJTUMEPHBIE MATePUAsIbI).

MesicnpedmemHble ces3u

Peanusanus MexxnpeZMeTHBIX CBsi3el IIPU U3Y4YeHUM XMMUU B 9 Kjacce OCYILeCTBIISIeTCS
yepe3 WCMOb30BaHHE KaK OOIIMX eCcTeCTBeHHO-HAyUHBIX TIOHSTHM, TaK W TIOHSITHH,
SIBJIAFOLLMXCS CUCTEMHBIMU [IJI1 OT/Ie/IbHBIX [PeMeTOB eCTeCTBeHHO-HayUHOI'0 LIUK/IA.



OO0r111e ecTeCTBEHHO-HAayUHbIE TIOHSTHUS: HAyUHbIN (aKT, TUIIOTe3a, 3aKOH, TeOPHs], aHAJT!3,
CUHTe3, KaaccuUKaiusi, TepUoJUYHOCTb, Hab/oeHre, JKCIIePUMEHT, MO/ie/TMpOBaHue,
v3MepeHue, MOJiesib, siBlieHre, TTAapHUKOBBIN 3(h(eKT, TeXHOIOTrUsl, MaTepUaIbl.

dusrKa: Marepus, aroM, 3eKTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IWUJ, W30TOIIbI,
PaIM0AaKTUBHOCTb, MOJIEKyJ/a, 3/eKTPUUeCKWN 3apsif, TPOBOJHUKU, TIOTYTIPOBOJHUKH,
JIV3JIEKTPUKY, (OTO3/IEMEHT, BelleCTBO, Teslo, 00bEM, arperaTHOe COCTOsSIHME BellleCTBa, ras,
pacTBOp, pPacTBOPUMOCThb, KpUCTaj/IMyeckasl peIliéTka, CIjlaBbl, (U3WUYecKre BeJUUMHBI,
e/IMHULIBI U3MepeHUsl, KOCMUYeCKoe TIPOCTPAHCTBO, T/IaHeThl, 3B€3/1bl, CoJHIIe.

buonorust: ¢ortocuHTe3, AbixaHue, Guocdepa, 3KoCHCTeMa, MUHepajbHble yA00peHUs,
MHUKDPO3JIeMEeHTbI, MaKPO3JIeMEeHThI, TTUTaTe/IbHbIE BellleCTBa.

leorpadus: atmocdepa, ruapocdepa, MHUHepasbl, TOpPHbIE TIOPOJbl, I0JIe3HbIE
HICKOTIaeMble, TOTUTUBO, BOJHbIE PeCYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS IMPOT'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JImgHOCTHBIE pE3yJbTaThl OCBOEHHSI TPOTPAaMMBI OCHOBHOTO OOLIET0 0Opa3oBaHHSA
JOCTUTalOTCs B X0/1€ 0Oy4YEHUs] XMMUU B €JUHCTBE yU4€OHOM M BOCIIUTATENBHOM AEATEIIbHOCTH B
COOTBETCTBUM C TPaJAMLMOHHBIMU  POCCHHCKUMH  COLMOKYJIBTYPHBIMH W  JYXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMU B OOIIECTBE MpaBHJIaMH U HOPMaMH IMOBEIEHUS U
CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMUS, CAMOPA3BUTHS M COLIMATN3ALUN 00YJIarOIIUXCS.

JInuHOCTHBIE pPE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM TO3UTUBHBIX LICHHOCTHBIX OPHUEHTAllUl M PACLIMPEHHUE OIbITa JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOLIEHMSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HICTOPHUYECKOMY U HAYYHOMY
HACJIeINI0, TIOHMMAHMS 3HAYCHUs XMMHUYECKOM HAyKd B KH3HM COBPEMEHHOTO OOINECTBa,
CIOCOOHOCTH BJaJleTh JOCTOBEPHON HMH(pOpMaIueld o MepefoBbIX TOCTHXKEHUSX U OTKPBITHUAX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 yCTpoiicTBe
MUpa 1 0011ecTBa;

2) rpaKIaHCKOI0 BOCIINTAHMSA:

IIPEICTaBICHUS O COLMAIbHBIX HOPMAax M MPAaBWIAX MEKIUYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOH, y4yeOHO-
HCCIIEI0BATEIbCKON, TBOPUECKON U JPYTruX BHAX AEATEIHOCTH, TOTOBHOCTH K pa3HOOOpa3HON
COBMECTHOH NESATETHbHOCTH NPU BBHIOJHEHWN YYE€OHBIX, TO3HABATENBHBIX 33]a4, BBHIIIOJHEHUU
XUMHUYECKHUX SKCIEPUMEHTOB, CO3/IJaHUH YUEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMMOIOMOIIM B TIPOLIECCE ATOM y4eOHOH MesTeNbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE
MIOBEICHNE U IOCTYNIKM CBOMX TOBapHILEH C IO3ULUU HPAaBCTBEHHBIX U IIPABOBBIX HOPM C
Y4ETOM OCO3HAHUS ITOCJIEACTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHPOBO33PEHUYECKHE  IPEACTaBICHUS O  BEIIECTBE U XMMHYECKOM  peakuuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKM M COCTABIIAIOIIUE OCHOBY JUIS
NMOHMMaHMUA  CYIIHOCTH HAayyHOW KapTHHBI MHUpa, NPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPHUPOJBI, B3aMMOCBA3SX YEJIOBEKA C MPUPOJHOW CPENOH, O posn
XUMUU B [TIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[IO3HABATEJIGHBIE MOTHBBI, HAlpPaBICHHBIE HA IOJyYEHHWE HOBBIX 3HAHUN IO XHMHUH,
HEOOXonuMBIE Ui OOBSCHEHHs HAONOJaeMbIX TPOLECCOB W SBICHHUN, MO3HABATEIBHOM,
MH(POPMALMOHHON M YUTATENbCKON KYJIBTYphl, B TOM YHUCJI€ HABBIKOB CAMOCTOSATENILHOW paboThI



C y4eOHBIMH TEKCTaMHM, CIIPABOYHOM JIUTEPaTypoOH, AOCTYHNHBIMH TEXHHUECKUMH CpPEICTBAMHU
MH(POPMALIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOYyYEHHUIO M TO3HAHMIO, JIF0OOO3HATENLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMI0, IPOEKTHON M HMCCIIEeI0BATENbCKON JI€ATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHs 00y4eHUs B AJbHEHIIEM;

4) popMupoBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 370pOBbIO,
YCTaHOBKM Ha 37I0POBBbIM 00pa3 JKW3HU, OCO3HAHME IIOCIECACTBUI W HENpUSITHE BPEIHBIX
npuBbIUeK (yHmoTpeOJIeHUs] aJKOTroJsl, HApPKOTHKOB, KypeHHs), HEOOXOIMMOCTH COOJIIOJCHHS
npaBuil 0€30MACHOCTU MpPHU OOpallleHMM ¢ XMMHYECKMMH BELIECTBaMU B OBITY M peabHOM
KHU3HU;

5) Tpyn0oBOro BoCIMTAHMSA:

MHTEpEC K MPAKTUYECKOMY M3YyUEHHIO Mpodeccuil U Tpyaa pa3InuHOro poja, YBaXEHHUE K
TpyLy M pe3yiabTaTaM TpPYNOBOM JAEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IIPUMEHEHUS
NPEIMETHBIX 3HAaHWM 10 XWMHH, OCO3HAaHHBIH BHIOOp WHAWBUAYAIBHOM TPaeKTOPUU
IPOJOJDKEHUs 00pa30BaHUS C y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, yCHeurHoi NpoQecCHOoHaNbHON AEATEIIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJalTUPOBATHLCS B MPO(HECCHOHAIBHON CPEIE;

6) 3x0/10rMYeCcKOro0 BOCIIMTAHUS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K MPUPO/E KaK UCTOYHUKY >KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMS, MOHMMaHHME LIEHHOCTH 3/I0pPOBOTO M 0€30macHOro odpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M TIICUXMUYECKOMY 3[0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHUS MPaBHJI 0€30MacHOTO MOBEACHUS MPpU paboTe C BEIIECTBAMH,
a TaKKE B CUTYalUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOICH;

CMOCOOHOCTH TPUMEHSTh 3HAHMA, IMOJIydaeMble MPH H3YYCHUH XUMHH, ISl PEUICHHUs
3a/1a4, CBA3aHHBIX C OKPY>KaIOIIEH MPUPOTHON CPeoi, ISl TOBBIICHUS YPOBHS SKOJIOTHYECKOM
KYJIbTYpBI, OCO3HaHUS TJIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MpoOIeM W MyTed MX peuieHus
MIOCPEACTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIUICHHS, YMEHHS PyKOBOJCTBOBATHCS UM B
[I0O3HABATEJILHOM, KOMMYHUKATUBHOM U COLIMAIIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeaMETHBIX pe3yJIbTAaTOB BBIIENAIOT 3HAYMMbIE IS (HOPMUPOBAHMSA
MHUPOBO33pEHUsI OOLICHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIMIM, TMIOoTe3a, (akT, cUCTEMA,
Ipoliecc, SKCIEPUMEHT U JIpYroe.), KOTOpble UCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
IpeaMeTax U MO3BOJISIIOT HA OCHOBE 3HAHUM M3 3TUX NPEeIMETOB (OPMHUPOBAThH MPEICTABICHUE O
LIEJIOCTHOW HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHble yueOHbIe NeWCTBUS (IIO3HABATENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITETIbHOMY IIJIAHWPOBAHUIO M OCYILECTBICHUIO YIEOHON AEATEIbHOCTH.

ITo3naBaTenbHbBIC YHHBeEpPCAJIbHbIC YUeOHbIC e CTBUS

Ba3oBble Jlornyeckue AeicTBUA:

YMEHHUS HCIOJIb30BaTh IIPUEMBI JIOTMYECKOTO MBIIIJIEHUS IIPM OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICI XMMMYECKUX MOHATHH (BBIAENSATH UX XapaKTEpHbIE IPHU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBS3b C JAPYTUMH MOHITUSAMH), UCHOIb30BATh MOHATHS JUIsl OOBACHEHUS
OTHENbHBIX ()aKTOB U SBJICHUM, BBIOMpPATh OCHOBAaHUS M KPUTEpUU MJs KilaccuUKaluu
XUMUYECKUX BELIECTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIICACTBEHHBIE CBA3H
MeX/1y 0OBEKTaMH U3yUEHUsl, CTPOUTDH JIOTUYECKUE pacCy X /1eHus (MHAYKTUBHBIE, 1€JyKTUBHBbIE,
10 QHAJIOTUH), 1€1aTh BBIBOJBI M 3aKIIFOUCHHUS;

yMEHHE NPUMEHATh B MpPOLECCe MO3HAHUS TMOHATHS (MPEAMETHbIE M METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XUMMH, HPeoOpa3oBBIBATH HIMPOKO
MIPUMEHSEMbIE B XUMHM MOJIEIbHbIE MPEACTABICHUS — XUMUYECKUH 3HAaK (CUMBOJI 3JIEMEHTA),
XUMUYeckas (GopMyla M ypaBHEHHE XUMHUYECKOM peakIuu — TMpH PpEeHIeHud YydueOHO-



MIO3HABATEJIbHBIX 3a/lay, C Y4YETOM OTHUX MOJEIbHBIX NPEJICTaBICHUH BBIABIATH U
XapaKTepH30BaTh CYIIECTBEHHbIC NMPU3HAKU H3YyYaeMBIX OOBEKTOB — XMMHUYECKHUX BEILECTB U
XMUMUYECKUX PEaKIi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJICIICTBEHHBIE CBA3H U
MIPOTUBOPEYHS B U3yUaEMBIX MPOIECCAX U SIBICHUSX.

Ba3oBble uccienoBaTe/bCcKue 1eHCTBHA:

yMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTa MO3HAHMS, a
TaKKe B KadecTBE OCHOBBI Ui (OPMHUPOBAHUS THIIOTE3bl MO TPOBEPKE NPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYKICHHIA;

npuoOpeTeHne OIbITa MO IUIAHMPOBAHUIO, OPTaHM3ALUN U TPOBEACHUIO YUEHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 3a XOJ0M Ipollecca, CaMOCTOSTEIbHO MTPOTrHO3UPOBATh €ro
pe3yabTatr, (opMyIHpOBaTh OOOOIIEHHS W BBIBOABI MO pe3yjbTaTaM MHpPOBEAEHHOTO OIbITA,
UCCJIEIOBaHMsI, COCTABIIATh OTUET O MPOJIesIaHHOM paboTe.

Padora ¢ unopmanmeii:

yMeHHe BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HHDOPMALIMIO PA3IUYHBIX BHIOB
1 GOpM IMpeICTaBICHHS, TOTYyYaeMyI0 U3 pa3HbIX HICTOUHUKOB (HAYYHO-TIOMYJISIpHAs JINTepaTypa
XUMHUYECKOTO COJIEp)KaHus, CIpaBOYHbIE TMOcOoOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OLIEHUBATh MIPOTHUBOPEUYHBYIO U HEOCTOBEPHYIO MHPOPMALIUIO;

yMEHHE MPUMEHSTh Pa3InYHble METOABI U 3alPOCHl IPU TIOUCKE U 0TOOpe MHPOpMAIH U
COOTBETCTBYIOILIMX JAHHBIX, HEOOXOAUMBIX JIJIsl BHITIOJTHEHHUS YYEOHBIX M MMO3HABATEIbHBIX 337134
OTpeIeNIEHHOT0 THIA, MPHOOpETEeHHE OmbiTa B 0OJACTH HCMOJIb30BaHUS HH(GOPMALMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTHI, OBJIaJIEHUE KYJIbTYpOU aKTUBHOT'O MCIIOJIb30BAHMS Pa3IMUHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSATEIBHO BBIOMPATh ONTUMAIBbHYIO (OpPMY MpPEICTaBICHUS
MHPOPMALIMK U WUTIOCTPHPOBATH pEIIaeMble 3a/1a4d HECIOXKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu opmMamu rpaduKy ¥ UX KOMOMHAIMSIMU;

YMEHHME HCIOJB30BaTh M AHAJIM3MPOBATh B IPOLECCE yUYEOHOW M HCCIIEI0BATEIbCKON
NesITeIbHOCTH UH(OPMALINIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIHCKOTO X03UCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOLIeH MPUPOAHOMN CPEIBI.

KoMMmyHuKaTHBHBIE YHUBeEpPCcAJIbHbIE yieOHbIE 1eiCTBHS:

YMEHHUS 3a/laBaTh BOMPOCH (B XoJe nauamora W (WIH) JOHUCKYCCHHM) IO CYIIECTBY
oOcyxxgaeMoli TeMbl, (OPMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBIOJHEHUS
MPEJI0KEHHOM 3a/1auu;

YMEHHUS IPECTABIATh MOTYYCHHBIE Pe3yIbTaThl MO3HABATEIBHOMN JESITENILHOCTUA B YCTHBIX
U THCHhMEHHBIX TEKCTaxX; JeJIaTh TPE3CHTALUI0 pPEe3yJIbTaTOB BBIMOJHEHHS XHUMHUYECKOTO
SKCIepUMeHTa (Ja00opaTOpPHOro OMbITa, J1AOOPATOPHOW PabOTHl IO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MPOCKTA);

yYMEHHUsI y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IO3HABATEILHOU U
UCCIIEIOBATEIILCKON JICATEIIBHOCTH TIPU PEIICHHH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE yu&ra
OOIIMX HMHTEPECOB W COTJACOBAaHUSA MO3UIHKA (0OCYXKIeHHs, 0OMEH MHEHUSMHU, «MO3TOBHIE
IITYPMBD», KOOPAWHAIIMS COBMECTHBIX JCHUCTBHM, ONpeesIeHIEe KPUTEPHEB TI0 OIEHKE KauyecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe JelCTBHA:

YMEHHE CaMOCTOSATENIBHO OIPENENATh e NeATeIFHOCTH, TUIAHUPOBATh, OCYIICCTBIIATH,
KOHTPOJIMPOBAaTh M TP HEOOXOAMMOCTU KOPPEKTUPOBATh CBOIO JAEATENBHOCTh, BBIOMPAThH
HaubOonee H(¢eKTuBHbIE CHOCOOBI pelieHHs Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENILHO COCTaBIIATh WM KOPPEKTHPOBAThH TNPENIOKEHHBIH alrOpUTM JeHCTBUN NpHU
BBHITIOJIHEHUH 33JaHUH ¢ yYETOM TIIOJIyYeHHs] HOBBIX 3HAaHMKH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBJICHHOM LIeiH,
YMEHHE UCIIONIb30BaTh W aHAJTM3UPOBATh KOHTEKCTHI, IIPe/IaraeéMbIe B yCJIOBUH 3aIaHUH.

MNPEAMETHBIE PE3YJIBTATbBI



B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBLHOTO COJEpKaHUs,
YCTAHOBJICHHOTO JaHHOW (enepasibHOW paboyeil TIporpaMMoOi, BBIJCISIOT: OCBOCHHBIC
o0yJaromMMHCS Hay4YHble 3HAHUS, yYMEHUS M CIOCOOBI JeHCTBHH, creruduyeckue s
npeaMeTHOW o0nacTu «XHUMHA», BHJbI JEATENBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIpETAlLNH, TPEOOPa30BaHUIO U IPUMEHEHHUIO B PA3ITUYHBIX YYEOHBIX U HOBBIX CHUTYaIHsX.

K xoHiy oOydeHus B 8 Kiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE IOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTh Y OOYJAFOIITNXCSI YMECHUIA:

e PpacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX IOHSATHH: aTOM, MOJIEKYJa, XUMHUYECKUN
3JIEMEHT, POCTOE BELIECTBO, CI0XKHOE BELIECTBO, CMECh (OTHOPOIHASI U HEOJHOPOAHAs),
BaJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAsl U MOJIEKYJISIpHash Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJISIPHas Macca, MaccoBas J0JI1 XHMHUYECKOTO JJIEMEHTAa B COCIUHEHHH,
MOJIApHBIA 00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJb, 3JIEKTPOOTPULIATEIILHOCTD,
CTENEHb OKHCICHMS, XUMMYEecKass peakuus, KilacCu(UKals peakuui: peaxiuu
COEIMHEHMSI, PEaKIUU Pa3JIOKEHUs, PEaKIMHU 3aMElleHUus, peakuuu OOMEeHa, 3K30- U
SHIOTEPMHUUYECKHE PpEeaKIUH, TeIuIoBOH 3 (EeKT peakluu, SAPO aToMa, 3JIEKTPOHHBIH
CIIOl aroma, aTOMHas OpOWTaldb, pajuyC aroma, XHUMHYecKas CBs3b, MOJSpHas U
HENOJISIpHAsl KOBAJICHTHAs CBSI3b, NOHHASI CBSA3b, MOH, KATHOH, aHUOH, PacTBOpP, MaccoBas
JI0JIs BelecTBa (MPOIICHTHAS KOHIIEHTpPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMUYECKUX IOHATUH W HPUMEHATH 3TU
MOHSITHS MIPH OMMCAHUU BEILIECTB U X MPEBPALCHUI;

e HCHOJb30BAaTh XMMUYECKYI0 CHUMBOJHMKY JUIl COCTaBJiE€HUS (OpMYT BEIIECTB MU
YpPaBHEHUN XUMUYECKUX PEAKLIUM;

e ONpeAeisATh BaJCHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHHSX, CTEHeHb
OKHCIIEHUSI JJIEMEHTOB B OWHApHBIX COEAUHEHUSAX, NPHUHAJUIEKHOCTh BEIIECTB K
OINpeNIeIEHHOMY  KJIacCy CO€IMHEHUH 1o ¢opMmynaM, BUA XUMHYECKOH CBS3U
(xoBaJIeHTHasi 1 MIOHHAs) B HEOPraHMYECKUX COCTUHEHUSIX;

e packpeiBath cMbici Ilepuognueckoro 3akonHa JI. WM. MenneneeBa: IeMOHCTpUPOBATh
MOHMMAaHHE TEPUOJUYECKON 3aBHCHMOCTH CBOMICTB XHMHMUYECKHUX D3JIEMEHTOB OT HX
nosiokeHnss B Ilepuogudeckoll cucTeMe, 3aKOHOB COXPAaHEHHUS MacChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yU€HUs, 3aKOHa ABOraipo;

e ONUCHIBATh M XapakTepu3oBaTh TabauuHyro ¢opmy Ileproandeckoit CUCTEMBI
XUMHUYECKHUX JJIEMEHTOB: pa3ivyaTh MOHATHS «rjaBHas mnoarpynna (A-rpymma)» |
«mobounast mnoxarpynmna (b-rpynma)», Manble U OoibIIME TEPHOABI, COOTHOCHUTH
0003HaueHus, KOTOpbele MMelTcad B Tabmuue «lleproanueckas cucrtemMa XHMHUYECKUX
anemeHToB JI. WM. MenzaeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COocTaB W 3apsii sapa, oO0IIee 4YHCIO 3JIEKTPOHOB H
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0AM);

e KJIAacCU(UUUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XMMHUYECKHE
peaknuu (IO YUCIYy M COCTaBy YYACTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY
sdexry);

e XapakTepu3oBaThb (OIHUCHIBATh) OOIIME XUMHUYECKHE CBOICTBAa BEIIECTB pa3IMYHbBIX
KJIacCOB,  NOJTBEpXKJasi  ONHUCAaHUE  TNpPUMEPAaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

e IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX KAaueCTBEHHOIO COCTaBa,
BO3MO>KHOCTH NPOTEKAHMSI XUMUYECKHUX ITPEBPALICHUN B Pa3JIMYHBIX yCIOBUSIX;

e BBIYHUCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEUIECTB, MACCOBYIO
J0JTI0 XMMUYECKOTO 3JIeMEHTa 1Mo (GopMylie COCTUHEHHUs,, MaCCOBYIO JIOJIO BEIIEeCTBa B
pacTBope, MPOBOJUTH PACUETHI 0 YPABHEHUIO XUMHUYECKOM peaklnu;

e IPUMEHATh OCHOBHBIE OINEPALMM MBICIUTEIBHON AEATEIBHOCTH — AHAIM3 U CUHTES,
CpaBHEHHE, 0000IeHre, CHCTEMaTU3aluI0, KJIAcCU(UKALMIO, BBISBIEHUE NPUYMHHO--



CIEACTBEHHBIX CBSI3€M — Uil M3YYEHHs] CBOMCTB BELIECTB M XWMHYECKHUX PEaKLUH,
€CTECTBEHHO-HAYYHbIE METOJIbl TIO3HAHMS — HAOIIOJCHHUEe, U3MEPEHUE, MOJIEIHPOBaHHE,
AKCIEPUMEHT (peasIbHbIA U MBICIICHHBIN );

e cCIeAOBaTh IMpaBWJIaM TIOJIb30BAaHMSI XHMMHUYECKOM TMOCyIoll H  J1abopaTOpHBIM
o0opy/oBaHHEM, a TaKXKe MpaBWIaM OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSAMU TIO BBIOJHEHHIO JIAOOPATOPHBIX XUMUUYECKUX OMBITOB IO MOJTYYCHHUIO U
COOMpaHHI0 Ta3000pa3HBIX BEMmIECTB (BOAOpOAa M KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOPOB € OMPEACIEHHON MacCOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATh U
MPOBOJIUTh XUMUYECKHE DKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C TIOMOIIIBI0 HHIUKATOPOB (JTakMyc, peHodTanenH, METUIOpaHXK U IPYTHE).

K konmy oOydeHus B9 Kiacce mpeaAMETHBIE pe3yiIbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYHAIOLIUXCS YMCHHA:

* packpbIBaTb CMBICI OCHOBHBIX XMMHUYECKUX IIOHATHM: XUMHUYECKHI D3JIEMEHT, aTOM,
MOJIEKyJa, UOH, KaTUOH, aHWOH, IPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, BaJCHTHOCTD,
NIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKas PpEeaKlIHs, XUMUYecKas
CBSI3b, TEIJIOBOM 3 (EKT peakiuu, MOJb, MOJSPHBII 00BEM, pacTBOp, SIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, AJIEKTPOJIUTUYECKAss JUCCOLMALMSA, peaklUMd HOHHOro oOMeHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble M HEOOpaTHUMblE peakIuH,
OKHCIINTENIBHO-BOCCTAHOBUTENIBHBIE PEAKIIUU, OKUCIINUTENb, BOCCTAHOBUTENb, OKHCICHHUE
U BOCCTAaHOBJIEHUE, aJUIOTpONHs, aM(OTEpHOCTb, XMMHUYECKas CBSA3b (KOBaJIEHTHa,
MOHHAs, METAJUINYecKas), KpUCTaNIM4ecKas penIéTka, KOppo3usi METajulOB, CIUIABBI,
CKOpPOCTh XMMHMYECKOM peakuuu, MpeAesbHO JonmyctuMas KoHueHtpauus 1K
BEIIECTBA;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX IOHATUN W HPUMEHATH 3TU
MIOHSITHSA IIPH ONMCAaHUM BEILECTB U X IIPEBPALICHUI;

e HCIMOJIB30BaTh XHWMHUYECKYI0 CHUMBOJIUKY [UIsl COCTaBi€HHMsS (OpMyJl BEIECTB U
YPaBHEHUN XMMHUYECKUX PEaKIIUil;

e  OIpENeNsATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKHUX 3JIEMEHTOB B COCUHEHMSIX
Pa3IMYHOrO COCTaBa, MPUHAJIEKHOCTD BELIECTB K ONPENEIEHHOMY KJIACCY COEIMHEHUN
nmo QopmyiaMm, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAs, MOHHAsA, METAJUIMYECKas) B
HEOPraHMYECKUX COEIUHEHUSX, 3aps)l MOHA 10 XUMHUYECKOU (opMyJie, XapaKTep Cpeibl
B BOJIHBIX PAacTBOpax HEOPraHWYECKUX COENMHEHUH, THUI KPUCTAUIMYECKON pemETKH
KOHKPETHOT'O BEIIIECTBA;

e packpsiBaTh cMbIch [lepronnueckoro 3akona Jl. 1. MenaeneeBa u JeMOHCTPUPOBATH €0
NIOHMMaHMe: OINMUCBIBATH M XapakTepus3oBaTh TabinmuHyto ¢opmy Ilepuonuueckoii
CHUCTEMbl XUMHYECKHMX D3JIEMEHTOB: pa3ndyaTh MOHATUSA «rIaBHas nonarpynmna (A-
rpynmna)» u «mnobouyHas mnoarpynna (b-rpymma)», Mamsle W OonbIIME NEPUOJIBI,
COOTHOCUTH 00O3HAUEHUSs, KOTOPbIE UMEIOTCS B MEPUOJUUECKON TaOIHIIe, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHs aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsj sjpa,
oOliee YuCiIo 3JEKTPOHOB M PACTIPENCIICHHE UX MO SJECKTPOHHBIM CIIOSIM), OOBSCHSTH
o011re 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCTUHEHUH B Ipeaenax
MaJbIX NEPUOJIOB U INIaBHBIX MOATPYIII C YYETOM CTPOCHHS X aTOMOB;

e Kiaccu(UIUPOBATh XUMHMUYECKHE 3JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUYECKHUE
peakuuu (IO YMCIAy M COCTaBy YYacTBYIOIIUMX B PEAKLMU BEIIECTB, MO TEIIOBOMY
3pdeKTy, M0 U3MEHEHHUIO CTENIeHEeH OKUCICHHUSI XUMUYECKHX 3JIEMEHTOB);

e XapakTepus3oBaTh (ONUCHIBaTh) OOImMEe U cHernupUYecKue XHWMHUYECKHE CBOWMCTBA
IIPOCTBIX U CJIOXKHBIX BELIECTB, MOATBEPXKAas ONMMCAHUE NMPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

e COCTaBJISITh YPABHEHMsSI DJIEKTPOIMTHUECKON AMCCOLMALMM KHUCIIOT, ILEI0YEN U COJIEH,
MIOJIHBIE U COKpAIllEHHBbIE YpPABHEHMsI peaklUi MOHHOIO OOMEHAa, YpaBHEHUS pPEaKIHii,



MOJATBEPXKIAIONIMX ~ CYIIECTBOBAaHME TI'E€HETUYECKOM CBS3M MEXAYy  BeIIeCTBaAMH
Pa3INYHBIX KIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIHTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUH IOCPEICTBOM
COCTABIICHHSI AJICKTPOHHOTO OallaHCca ATHX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCHUMOCTH OT MX CTPOCHHUS, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B Pa3IMYHBIX yCIOBHSX;

BBIYHCIIAT OTHOCHTEIIFHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
JOJTI0 XMMHUYECKOTO AJIeMeHTa 10 (hopMylie COCTUHEHHUs, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpeE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUYECKON PEAKIIUY;

cOONMOaTh TpaBWJIa  TIOJIB30BAHHMSI  XMMHYECKOM TOCYyIOW ¥ J1abopaToOpHBIM
o0opy/oBaHHEM, a TakKe MpaBuia OOpalleHHss C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU TI0 BBITIOJHEHHUIO JTA00OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJyYEHHIO U
coOHnpaHHIo ra3000pa3HBIX BELIECTB (aMMHUAKa U YIIIEKUCIIOTO ra3a);

MIPOBOJIUTH PEAKIMH, MOATBEPKIAIONINE KaYeCTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpoMHI-, HOIUA-, KapOoHaT-, ¢ocdart-,
CHJIMKAaT-, Cylnb(haT-, THUAPOKCHUI-WOHBI, KAaTHOHBl aMMOHHS ¥ WOHBI HM3YYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPaX HEOPIraHUYECKUX BEICCTB;
NPUMEHSITh OCHOBHBIC ONEpAIld MBICIUTEILHON JESTeIbHOCTH — aHAM3 W CUHTE3,
cpaBHEeHHE, 0000IIeHNE, CUCTEMATU3AIUIO, BBISBICHUE TPUYMHHO-CIICICTBEHHBIX CBS3EH
— JUIA W3y4YeHHs CBOWCTB BEIIECTB M XWMHUYECKUX PEAKIUH, e€CTECTBEHHO-HAYyYHBIC
METOABl TO3HAHWS — HaOMIONEeHHe, W3MEPEeHUE, MOJCIUPOBAHUE, OKCIEPUMEHT
(peanbHBIN ¥ MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
No HanmMmeHoBaHuMe KonnyecTBO Yacos DNIeKTPOHHbIE
n/ | paspenos n tem | Bcer | KoHTposibH | NMpakTuyeck (undpposble)
n nporpamMmmsl o] ble paboTbl | ue paboThbl | obpasoBaTesibH
ble pecypchbl
Paspen 1. lMNepBoHa4YasibHble XMMUYECKUE NMOHATUSA

1.1 | Xumna — Ba>KHa4 5 2 [[Bubnnoteka
obnacTtb LIOK
€CTecTBO3HaHuA https://m.edsoo.
N NMPaKTN4YecKon ru/7f41837c]l]
nesaTenbHOCTM
yesioBeka

1.2 | BewecTtBa un 15 1 [[BubnnoTteka
XnMmnyeckmne LOK
peakumn https://m.edsoo.

ru/7f41837cl]

WToro no pasgeny 20

Paspen 2. BaxxHehLuMe npeacTaBUMTEes/IM HEOPraHM4YeCKMUX BeluecTB
2.1 | Bo3aoyx. 6 [[Bubnnoteka
Kncnopoga. LOK
MoHsaTne 06 https://m.edsoo.
okcmpax ru/7f41837cl]]
2.2 | Bopopoa.lloHATH 8 1 [[BubnunoTeka
€ 0 KncsoTax u LIOK
consax https://m.edsoo.
ru/7f41837c]]
2.3 | Boga. PacTBopbl. 5 1 1 [[BunbnnoTeka
MoHsaTne 06 LIOK
OCHOBaHUAX https://m.edsoo.
ru/7f41837cl]]
2.4 | OCHOBHbIE 11 1 1 [[BubnmnoTteka
KJ1aCCbl LOK
HeopraHN4YeCcKnx https://m.edsoo.
coeHeHUNn ru/7f41837cl]
WToro no paspeny 30

Paspen 3. Nepuopunyeckmu 3aKoH u NMNepuoaunyeckaa cucrema
XUMUUYeckKux ssiemeHToB [1. U. MeHpneneeBa. CTpoeHue aToMOB.
XuMunyeckas cBfizb. OKMCNIUTEJSIbHO-BOCCTAHOBUTEJIbHbIE peaKuuu

3.1 | Neprnoaounydecknin 7 [[BubnnoTeka
3aKOH U LOK
Mepnognyeckas https://m.edsoo.
cucrtema ru/7f41837cl]
XUMUNYECKUNX
anemeHTOoB 1. .

MeHpoeneeBa.
CTpoeHue aToMa

3.2 | Xnmmnyeckas 8 1 [[BubnunoTteka

CBA3b. LOK




a XMMU4YeCcKnx
3nemMmeHTOB VIA-
rpynnbl. Cepa u
eé coeanHeHuns

OKucAnTENbHO- https://m.edsoo.
BOCCTAaHOBUTEb ru/7f41837cl]
Hble peakuunun
NToro no paspeny 15 [[BubnnoTeka
LIOK
https://m.edsoo.
ru/7f41837cl]
Pe3sepBHOe BpeMs 3 [[BubnnoTeka
LIOK
https://m.edsoo.
ru/7f41837c]]
OBLLEE KOJIMYECTBO 68 4 5
YACOB MO
MPOrPAMME
9 KJIACC
Ne HanmeHoBaHwne KonuyecTso DNeKTPOHHbIe (UndpoBbie)
n/ | pasgenos un Tem 4acos obpa3oBaTesibHble pecypcChl
n nporpamMmmel Bce | KoHTposnb | lNpakTnyec
ro Hble Kne
paboThl paboThl
Paszpen 1. BewiecTBo U XuMnyeckKkue peakuum
1. | MoBTopeHue n 5 1 [[Bubnnoteka LUOK
1 | yrnybnenue https://m.edsoo.ru/7f41
3HaHUN a636]]
OCHOBHbIX
pa3nenos
Kypca 8 KJsiacca
1. | OcHOBHbIE 4 [[Bubnnoteka LOK
2 | 3aKOHOMEpPHOCT https://m.edsoo.ru/7f41
N XMMUNYEeCKnx a6361]]
peakuumn
1. | SnekTponntmnye | 8 1 1 [[Bubnnoteka LLOK
3 | ckasn https://m.edsoo.ru/7f41
anccoumaumnsa. a636]]
XnMmnyeckume
peakuun B
pacTBopax
WToro no paspeny 17
Paspnen 2. HemeTtannobl U UX coegUHEHUNA
2. | Obwas 4 1 [[Bubnuoteka LLOK
1 | xapakTepuctuk https://m.edsoo.ru/7f41
a XUMNYeCKnx a636]]
3/1eMEeHTOB
VIIA-rpynnsol.
[[anoreHs.l
2. | Obwasn 6 [[Bubnuoteka LLOK
2 | xapaKTepucTuk https://m.edsoo.ru/7f41

a636]]




2. | Obwas 7 1 [[BubnunoTteka LLOK

3 | xapaKTepucTumk https://m.edsoo.ru/7f41
a XUMNYeCKnx a636]]
aieMmeHTOB VA-
rpynnsbli. A30T,
docop n nx
coegnHeHuns

2. | Obwas 8 1 2 [[BubnmnoTteka LIOK

4 | xapakTepucTumk https://m.edsoo.ru/7f41
a XUMNYeCKUXx a636]]
an1emeHTOB IVA-
rpynnebl.
Yrnepon v
KPEMHUN, NX
coeguHeHuns

NToro no paspgeny 25

Paspen 3. MeTtannbl U UX coeaUHEHUA

3. | Obwume 4 [[BubnunoTteka LLOK

1 | cBonctea https://m.edsoo.ru/7f41
MeTaJ1J10B a636]]

3. | BaxxHenwwue 16 1 2 [[Bubnnoteka LLOK

2 | MmeTannbl U Nx https://m.edsoo.ru/7f41
coeanHeHuns a636]]

NToro no paspgeny 20

Paspnen 4. XuMua m oKkpyxxatowias cpega

4. | BewecTtBa n 3 [[Bubnnoteka LOK

1 | maTepuansl B https://m.edsoo.ru/7f41
YKU3HN a636]]
yesioBeKa

NToro no paspgeny 3

Pe3sepBHOe BpeMs 3 [[Bubnnoteka LOK

https://m.edsoo.ru/7f41
a636]]

OBLUEE 68 4 7

KOJIMYECTBO

YACOB MO

MPOrPAMME
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