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NOSICHUMTEJIBHASI SATTACKA

IIporpavma 10 XMMHH Ha YPOBHE OCHOBHOO OGLIEFO 00pa3oBaHHs COCTABIEHA HA OCHOBE
TpeboBaHuil K pe3ynbraraM OCBOSHHS OCHOBHOIM 00pasoBaTe/IbHOM POrpaMMbI OCHOBHOTO OOIIEro
obpasoBanus, mpencTaBIeHHBIX B DIOC OO0, a rake HA OCHOBE benepancHoit paboyeit
[IPOTPAMMBI BOCTIMTAHHSA ¥ C YYETOM KOHUENIHH IIPETO[aBanus yaeOHOro mpeamera «Xumus» B
obpasosarenpHbIX oOprarmanusx Poceuiickoil Oenepaiiy.

Ilporpamma mo xumuw maér UPEICTaBICHAC O Nendx, olmeld crparerun obydenms,
BOCIMTAHMA 1 pasBUTHA OOYYAIOMIMXCA CPEACTBAMH Y4eGHOrO [IPEAMETAa, YCTAHARIMBAET
0bst3aTeNBHOE TIPEAMETHOE CONEpIKAHTE, NpeaycMaTrpuBaeT paclipefefieHHe ero mno Kiaccam u
CTPYKTYPHPOBaHHE MO pa3feNaM W TeMaM IIPOrpaMMbl IO XHMUH, ONpPEIEISIET KOIUYECTBEHHBIE 1
Ka9CCTBCHHBIC XAPAKTEPUCTHKH CONEPKAHHUS, PEKOMCHIYEMYIO IIOCHIENOBATEIBHOCTL H3YUCHUS
XMMHH C y4ETOM MEKIPEAMETHBIX W BHYTPHIIPEIMETHBIX CBA3eH, NOruKH yueGHOTO Iporecca,
BO3PACTHBIX OCOOCHHOCTEH OOydaromkxcs, ONPEeNeNsieT BO3MOIKHOCTH HIpeaMeTa JJisd peanusalyu
TpeboBaHUI K pe3ynbTaTaM OCBOEHHS OCHOBHOMN 00pa3oBaTenbHOM NpOrpaMMbl  HA YPOBHE
OCHOBHOT0 00mero o6pa3oBanus, a TaKKe TpeboBaHul K pesynbTaraM O0y4eHHS XUMHY Ha YpOBHE
Uenell  M3ydYeHWs TPEIMETA M OCHOBHBIX  BHIOR y4eOHO-TIO3HABATENLHONH  IeSTeNbHOCTH
00y4arOMErocs mo 0CBOEHHIO yueBHOTro CONEPIKAHUS,

3HAHHE XUMHHU CIYXHT OCHOBON I opmupoBarus MUPOBO33pEHHS oly4arorierocs, ero
TIPEACTABICHUYE O MATEPHAIIGHOM €MHCTBE MHPA, BAKHYIO POIE HIparT QOpPMHUpPYEMbIE XHMHEH
IPEICTABNICHNA O B3aHMOIPEBPALICHAIX SHEPIUU U 00 SBOMIONHM BEIECTE B OPHUPOIE, O MYTAX
PpemieHns rIobansHbIX MPOGIeM YCTONIHBOTO PA3BUTHS YEIOBEIECTRA — CBIPBEROIi, 3HEPTETHYECKOMH,
[UIEBOY ¥ 3KOIOrHIecKol 6e30macHOCTH, IpOOIIEM 31 PaBOOXPaHEHHS.

N3yuenne xumun:

CIIOCODCTBYET peaiM3alii BO3MOKHOCTEH 1T CaMOpasBuTHA H (DOPMHPOBAHES KYJIETYPEI
THYHOCTH, e€ obmel 1 QyHKUHOHANBHOH TPAMOTHOCTH:;

BHOCHUT BKJIaA B (DOPMHUDPOBAHUE MBIILIEHAS « TBOPHECKUX crocoOHOCTed ofydyaromuxcs,
HABBIKOB HX CaMOCTOSTENbHOH y4eOHOH NeqTeNsHOCTH, SKCIEPHMEHTAIBHBIX B HCCIIEIOBATEIbCKIX
YMEHHUH, HEOOXOUMBIX Kak B IIOBCEIHEBHOMN JKHU3HU, TAK U B IipodecCHOHATTBHON NEATENbHOCTH:

3HAKOMHT CO CHELM(HUKON HayYHOro MBIIUICHNS, 3aKIAIbIBAET OCHOBBI [IEIOCTHONO B3MIALA
Ha C€NHHCTBO IIDHPOJABI W 4YENOBEKa, SBISETCS OTBETCTBEHHBIM STAroM B (hopMHpPOBAHUH
CCTECTBEHHO-HAYYHOM rPaMOTHOCTH 00yYarOMHuXCs;

CIIOCOBCTBYET (POPMHUPOBAHUIO HIEHHOCTHOIO OTHOMEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K
IIPMPOZE, K HETIOBEKY, BHOCHT CBOH BKJIAJ B 9KOJIOrHueCKoe 06pa3oBanne 06yyarommxcs.

JlaHHble HampaBlneHHs B OOYydYeHHM XHMUH O0OECIIEIHBAIOTCS Creni(UKoN ComepxaHus
y4eBHOTO mpenMeTa, KOTODBIH SBISETCS MEeAarorHyecKH aJlaTHPOBAHHBIM OTpaKeHHeM 0a30BOM
HayKu X¥MMHY Ha OIPEIENEHHOM 3Tane e€ pa3sBuTHSL.

Kypc xuMuuy Ha ypoBHE OCHOBHOIO OBIIEro 00pazoBaHKsl OPUEHTHPOBAH HAa OCBOCHEE
O0Y9AIOIMMHCS CHCTEMB! NEPBOHAYANBHBIX MOHSATHN XUMUH, OCHOB HEOPraHUYECKOH XHMHH W
HEKOTOPBIX OTAENBHBIX 3HAYMMBIX MOHATHH OPraHu<ecKol XUMUH,

CTpykTypa comep)kaHus TpPOrpaMMBI [0 XHMUHM copMupoBaEa Ha OCHOBE CHCTEMHOTO
ronxona k e€ usyuenuto. Conepikaniue CKIaIbIBAETCA U3 CHCTEMBI HOHATHI 0 XHMIIECKOM SIEMEHTE
M BCIIECTBE M CHCTEMBl NOHATHH O XuMH4eCKOM peakimu. O8e 5TH CHCTEMBI CTPYKTYPHO
Oprank30BaHbl IO MPHHIMITY MOCAEHOBATENBHOTO PasBUTHA 3HAHHUI Ha OCHOBE TEOPETHHECKUX
NPEACTABJICHNUH Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHs KaK OCHOBbI BCETO €CTECTBO3HAHMS,

— Iepuonugecxoro 3axona JI. Y. Meknenesna Kak OCHOBHOIO 3aKOHA XUMUU;

— YHCHUS O CTPOCHUHM aTOMa U XUMUYECKOIT CBA3Y;



— TIPEACTABIICHUH 00 S/IEKTPOIMTHYECKON TUCCONUALIMK BEMIECTB B pacTBOpax.

Teopertnyeckue 3HAHWS PACCMATPHBAIOTCS HA OCHORE SMIUPUYECKH TIONYYEHHBIX U
OCMBICICHHEIX (DaKTOB, Pa3BHBAIOTCS TOCIENOBATENEHO OT OXHOTO YPOBHSI K IPYTOMY, BEITIOJHSS
QYHKIHH OOBICHEHHS W IIPOTHOSHPOBAHUS CBOKCTB, CTPOCHHA H BO3MOXKHOCTEH NMPaKTHYIECKOro
NPHMEHEHMSI U MOJTYYEHNS H3Y9IaeMbIX BElIECTE.

OcBoeHne mporpaMMmel 1Mo XuMUE CIIOCOOCTBYET  (JOPMUPOBAHUIO NPEACTABIECHUST O
XAMHWYECKOH COCTAaBIAIOMEH HaydIHOM KapTHHbl MMpa B JIOIMKEe €€ CHCTEMHOH HpHpOIEL
[IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHWIO H METOHAM IIO3HAHLS B Hayke. M3yuenune Xumun
IPOUCXONUT C NPHBNCYCHHUEM 3HAHMM U3 paHEee H3yUEHHBIX yueOHBIX mpeameTos: «OKpyKarommii
MEpP», «BHONOTHS. 5—7 KIacehy u «DuznKa. 7 xmaccy.

Hpn wsysenus xumuu npomcxomut (opmupoBatue 3HAHME OCHOB XUMHYECKOH HAyKH Kak
00NacTH COBPEMEHHOTO CCTCCTBO3HAHUS, NPAKTHYECKOH AEATENBHOCTH YETOBEKA M KaK OTHOLO M3
KOMIIOHEHTOB MUDPOBOH KyTETYpeI. 3amaua y4eGHOTO MPEeIMeTa COCTONT B (OPMHPOBAHUH CHCTEMBI
XMMHMYCCKHX 3HAHMN — BaXKHEWIINX (HakToB, TIOHSITHE, 3aKOHOB TCOPETHICCKUX IOJIOKEHUH,
AOCTYNHBIX 0000IEHHH MEPOBO33PEHYECKOTO XapaKTepa, A3blKa HAyKH, B IPHOOIMIEHWH K HAyIHBIM
METOIaM TIO3HAHUSI MPH H3YYESHUYU BEINECTB U XUMUGECKHX peaxuyii, 8 (JOPMHUPOBAHNY U PA3BUTHH
TIO3HABATC/IBHBIX ~YMEHHH W ¥X TNpUMEHEHHH B y4eOHO-mo3HaBaTeNbHON ®  yueGHo-
MCCIIEIOBATENIbCKOR NEATeNbHOCTH, OCBOCHHH HPaBHI GE30TacHOTrO oOpaleHus: ¢ BEIIECTBAMH B
IIOBCEIHEBHOM JKH3HHU,

Ilpu wusyuenwn xwMuum Ha YPOBHE OCHOBHOTO 00miero o6pa3soBaHds BaKHOE 3HAUCHUE
[IPUOGPENH TaKue 1eNH, KaK:

— (opmuposanue HHTEIUIEKTYalbHO Da3sBHTONH JIHYHOCTH, TOTOBOH K camo00pasoBaHiio,
COTPYABHHCCTBY, CaMOCTOATENEHOMY [PUHATHIO DEIICHWUN. CHOCOBHOMH aNanTHPOBaThCs K OBICTPO
MEHAIOLIHMCS YC/IOBHSAM JKH3HH;

— HalpaBlIEHHOCTE OOy4YeHHsI HA CHCTEMATHYECKOE nprobierre 00yJaromuxcs K
CaMOCTOSATENEHOM [03HABATETBHON NEATENbHOCTH, HAy9HBIM METOHAM TO3HAHUS. (DOPMUPYIOIIUM
MOTHUBALHIO K PAa3BHTUE CTIOCOOHOCTEH K XUMUHK;

— oOecnedyeHue YCIOBHIL, CIOCOOCTBYIOMIHX TIPHOOPETEHUIO obydJaromuMucs  OmbITa
PasHOOOpa3HOM JeSTENBHOCTH, MO3HAHHA W CaMOIIO3HAHUSA, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIETEHIUH ), IMEIONIHX YHUBEPCATbHOE 3HAYCHHUE IS PA3TEYHEBIX BUJIOB AEATEIBLHOCTH,

— (OopMHpOBaHKE 0OIIEH byHEKIBOHATEHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
HUCIE yMEHUN OOBACHATL W OLEHHBATL SBICHHS OKDYKarOMeEero MUpPa, WCIIONL3YS 3HAHWUS M OIIBIT,
HOTy9EHHbIC TIPH U3YYEHUN XUMUM, IPAMEHSTH X PH PEIIEHNH [Tpo0JieM B IOBCENHERHOM KH3HHN
U TPYOOBOH AESITENLHOCTH;

— (opmupoBaHHE y OOyYAIOIIHXCH TYMaHHACTUYECKAX OTHOIICHHH, NOHUMAHUS IEHHOCTH
XMMHYECKHX 3HAHWH Ui BeIpabOTKM SKONOTHYUECKH HEeNeco00pasHOro MOBeNeHH B OBITY H
TPYZIOBOH [IEATENLHOCTH B IEJISIX COXPAHEHUS CBOETO 3lI0POBBS 1 OKpYXKAMOIIEH IPUPOIHON Cpempl;

— Pa3sBHTHE MOTUBAMH K 00y4YeHmro, cnoco8HoCTeH K CaMOKOHTPOJIFO U CAMOBOCIIMTAHUIO HA
OCHOBE YCBOEHHs 00IEYEIOBEUECKHX EHHOCTEH. TOTOBHOCTH K OCO3HaHHOMY BEIOOPY Npoduns u
HAITDABJICHHOCTH NanbHERITero o0yueHus. _

OOimiee 9WCIO 9acoB, OTBEOEHHEIX IS U3YYCHHS XUMHHM Ha YPOBHE OCHOBHOIO OOIIEro

obpasoBanus, cocrasnsier 136 wacor: B § xnmacce — 68 gacos (2 yaca B Henmemo), B 9 xnacce — 68
4acoB (2 yaca B HELEIO).




COLREPKAHUE ObYUYEHWSA

8 KVIACC

IepBoHayaibHbIe XHMHYECKHE MOHATHS

Ilpenmer xuMuu. Ponp xumum B XH3HM HeloBeka. XHUMHs B CHCTEMe HayK. Teila M BellecTBa.
@u3nuecKre CBONMCTBA BEIMIECTB. ATPEraTHOE COCTOSHME BEmIeCTB. [IOHATHE O METONAX MO3HAHUS B XMMUH.
Huctele BeiecTra 1 cMecu. Criocobsl pasmenesus cMecei.

ATOMBI W MONEKynbl. XHMHYECKHE 31IeMeHTbL CHUMBONBI XHMHYECKHMX O3JIEMEHTOB. 1IpocTele |
CIIOXKHBIE BEIECTBA. ATOMHO-MOJEKYIIPHOE Y4EeHHUE.

Xumudeckas opmyna. BaneHTHOCTh aTOMOB XWMHYECKMX 3JIEMEHTOB. 3aKOH NOCTOSHCTBA COCTAaRa
BemecTB. OTHOCHTENbHAas aroMHas Macca. OTHOCHTENBHAs MoONeKyaspHas Macca. Maccopas moms
XHMHYECKOTO EMEHTA B COCIHHEHMH.

Konnyectso semecrea. Moms. Monspuas macca. B3amMOCBS3b KONMYECTBA, MACCHI W UHCIA
CTPYKTYDPHBIX €OMHUI BEIIECTBA. PacyéTsl 0 PopMynamM XHMHYSCKHX COSTHHEHHIA.

Du3uyecKye U XMMHYECKHE SBIeHKS. XUMHUUECKAS DEAKIWA 1 & IPU3HAKY. 3aKOH COXPAHEHHS MacChl

BelliecTB. XHMHYeCKHe ypaBHeHus. KnacCuuKaums XuMHYECKHX peakiul (COSIMHEHHSA, pa3lIOKCHES,
3amermenus, ooMeHa).

Xumuueckuil 3xcnepumerin:

3HAKOMCTBO C XMMHYECKO! IIOCYIOMH, IpaBuyiamu paboTel B 1a00paTopun # MpHEMaMH OOpallleHus ¢
naboparopHbiM 060pyNOBAHHEM, H3yUEHHE W ONHCAaHHe (DU3WYECKHX CBOMCTB 0OpA3slOB HEOpraHHYECKHX
BeIeCTB, Habmonenue GusnIecKuX (IUIapaeHue BOCKa, TASHUE JIba, PACTHPAHUE caxapa B CTYIIKe, KHIIEHHE
U KOHJEHCALMA BOIbI) ¥ XUMUYECKHX (TOpeHne CBeYH, MPOKATHBAHIE ME{HOH IPOBONOKH, B3aHMOIEHCTRIE
MeJla C KHCIOTOM) fBIEHHH, HabONEHWE W OmVCaHie NPH3HAKOB NPOTEKAHHS XHMHYECKHX peaKilui
(pasnosKenye caxapa, B32aUMOIEICTBIE CEPHOM KHCIOTE! C XJIOPULOM Oapust, pasiioKeHHe THAPOKCHIa MENH
(I1) npu HarpeBaHmH, B3aUMOZEHCTREE XKemesa ¢ pacTBopomM conm mem (I1), u3ydenne croco6oB pasieneHus
CMECEH: ¢ IOMOIIBIO MarHuTa, (PUIBTPOBaHHE, BHINAPHBAHUE, NUCTHIUIANNS, XpoMaTorpadus, MpoBeIeHHe
OYHCTKY MOBAPEHHOH CONH, HAOMONEHNE W ONUCAHKE PE3YIBTaTOB MPOBEAEHUs OIBITA, WILTHOCTPHPYIOIIEro
3aKOH COXPaHEHHS MACCEL, CO3[JaHNue MOAEIEH MONEKY (LIapOCTePIKHEREIX ).

Baxueiimne npeicTaBRTE/ N HEOPTAHUYECKHX BEIIECTB

Bosnyx — cmeck rasos. Cocras Bo3nyxa. Kucmopom — sneMeHT W IPOCTOE BEIIECTBO. HaxokueHue
KUCIIOpOJa B NpHPOZE, QU3HUECKHe ¥ XMMUYECKHEe CBOWCTBA (peakimu roperus). Oxcuanl. [IpumeHeHue
xucnopona. Crioco0bl mOMy4YeHHs KUCIOPOZia B Tab0opaTopui i MPOMBIIITIEHHOCTH, KpyroBopoT KHciopoaa B
npupoze. O30H — annoTponHas Mogu(UKaws KHcIopoa.

TeroBo#l >@@PeKT XUMHUECKOH peakiiu, TePMOXHMUYECKHE YPAaBHEHMUS, 5K30- H JHIOTEPMHUYECKHE
peaxuny. TOMIMBO: Yrolk ¥ METaH. 3arpsA3HEHHE BO3IyXa, YCUIEHHE MapHHKOBOTO 3(h(eKrta. paspylieHHe
030HOBOTO CIIOA.

Bonopon — 3heMeHT M HpOCTOE BelilecTBO. HaxoikneHue BoOmOpoma B mpupone, (QUIMUECKHE U
XUMHYECKHE CBOHCTRA, IPUMEHEHNE, crioco0k! nomydeHwst. KUCIoTe! 1 comiu.

Mormnsiprbiit 06s&M razoB. Pacu€Te! M0 XMMHYECKHM YPABHEHUAM.

@Du3WYeCKUE CBOMCTRA BoAbl. Boma kak pacTBoputenb. PactBopbl. HacklleHHbIE U HEHACHIIEHHBIE
pacTBopbl. PacTBOpHMOCTE BeliecTB B Boje. Maccosas mons BemiecTBa B pacTBOpe. XUMHYECKHE CBOMCTBA
Bomel. OcHoBanus. Pomb pacTBOPOB B IPHPOAE U B JKU3HE denoseka. KpyroBopoT BOABI B IIPHPOJIE.
3arpsi3HEHYE NPUPOAHEIX BoA. OXpaHa W O9HCTKa MPHPOIHBIX BOJ.

Kraccudukaius seopranugeckux coeqmaennit. Oxcunpl. Knaccubnkanus okcrUoB: coneodpasyroniye
(OCHOBHBIE, KHCIIOTHBIE, am(oTepHble) U Heconeobpasyromue. HoMmeHknaTypa OKCHIOB. DH3HYECKHE U
XUMHYECKHE CBONCTBA 0kcuaoB. [Tonyderne oKCUIOB.

Ocnoanug. Kiaccudukanvs OCHOBaHWH: MIETOUM M HEPACTBOpPUMEBIE OCHOBaHMA. HomeHnkmarypa
ocHOBaHuH. OU3NYECKHE U XUMHUECKUe cBolicTBa ocHoBaHuM. [lonydene ocHOBaHUH.

Kucnorer. Knaccuduxamus kucnor. HomeHknarypa kuCIoT. OH3MUYECKHE M XHMHYECKHE CBOMCTBA
xucnot. Pan aktusHocTu metamwioB H. H. bexerosa. [Tonyuedue KUCIOT.

Comn. Homenknatypa coneli. @usnyeckue U XUMU4ecKkue cBoiicta coneld. [lomyuenue conei.

[eneTHueckas CBA3L MEXIY KIaCCAMU HEOPTaHHYECKHX COENUHEHNUI.

Xumuuecku 3KCnepumenm:

KEYECTBEHHOE ONpENefcHre CONEPKaHMA KHCIOpoja B BO3AyXe, MONydeHue, coOupaHue,
PACTIO3HABAHNE W M3YUEHHE CBOMCTB KHCIOpOJa, HaO/OZEHHE B3aHMOLEHCTBHS BELISCTB C KHCIOPOAOM H
YCIIOBHS BO3HHKHOBEHHS M IpPEKPalIeHHs FOpPeHMA (II0)Kapa), O3HAKOMJEHHE ¢ 00pa3laMd OKCHIOB H
ONHCaHHEe UX CBOMCTB, IOJIy4eHHe, coOupaHHe, pacTio3HABAHUE M U3y4EHHE CBOMCTB BOIOpoAa (TOpeHue),
B3aHMMoOZeHCTBHEe Boxopoma ¢ okcupoM wemd (II) (BO3MONKHO HCIIONB30BAHNE BHJIEOMAaTEPHAIIOR),



HaOnrofieHre 06pasioB BEIECTB KONMYECTBOM 1 MOIIb, HCCIIEN0BaBUE OCOOEHHOCTEH PACTBOPEHHS BEMIECTE C
PA3IUYHON PACTBOPHMOCTHIO, IIPUTOTOBIEHHE PACTBOPOB C OMPENENEHHON MACCOBOH JOJCH PacTBOPEHHOTO
BEINEeCTBA, B3aMMOJEHMCTIBHE BOIBI C METaulaMK (HaTpueM U KajlbliHeM) (BO3MOXKHO MCIIO/IL30BaHUE
BHIEOMATEPUANIOB), UCCIENOBAHKE OOPA3OBR HEOPraHWYECKUX BEIIECTB DPAasIMYHBIX KIACCOB, HaOmMOmeHHEe
H3IMECHCHHA OKpacKy HHOANKATOPOEB B PacTBOPAx KUCIOT K II[BHO‘-IEfI, H3YUCHHC B3am10ﬂeﬁCTBHﬂ OXCH A MEMH
(II) ¢ pacTBOpOM CEpHOM KHCIOTHI, KHMCIOT C MeTaulaMH, peaklnuil HeWTpalusaluy, MOoIy4YeHHe
HEPacCTBOPHMBIX OCHOBaHMH, BBITECHEHHE OIHOTO MeTajlna [APYIMM K3 pacTBOpa COMH, PpELICHHE
SKCTIEPUMEHTABHBIX 3a1a4 [0 TeMe « Bakaen e KIracChl HEOPraHWIeCKUX COSIUHEHUHY.

Iepuonmueckuii 3axoH u [lepuonuueckas cucrema xumuHeckux snemento [ V. MenaeneeBa.
Crpoenne aToMoB. XuMuUdeckas cBA3b. OKUCIUTENHLHO-BOCCTAHOBHTENbHbIE PEeAKIIEH

IlepBrle mOMBITKY KiIacCH(PUKAIMN XUMHIESCKHX /IEMEHTOR. [IOHATHE O TPYIiNax CXOAHBIX JIEMEHTOB
(LIeIOYHBIE ¥ UIENOYHO3EMENBHbBIE METalNbl, TaloreHbl, WHEPTHBIE rasbl). DNEMEHTHI, KOTOpbie 00pasyoT
aM(bOTepHbIE OKCUIBI U THAPOKCHIEL

Iepuomuueckuil 3axoH. Ilepmommueckas cucrtema Xumpueckux onemenTos J|. WM. Menneneesa.
Kopotkonepuonras u uigHHONEpHonHas GopMel [lepronndeckod crucTeMsl XUMHYECKHX snmemenTos [, .
Menneneesa. [lepronsl u rpynnsl. GH3MYECKHH CMBICT TOPSAIKOBOTO HOMEPA, HOMEPOB IIEPHUOAA U TPYIIIbI
DIEMEHTA.

Crpoenne aromoB. CocTaB aToMHBIX siep. M3otomsl. 2aexTporbl. CTpOEHNE SMEKTPOHHBIX 000JI0UeK
aroMoB mepBbix 20 xuMuyeckux snemMentos [lepuomnueckoi cucremsl [I. Y. Menneneesa. XapakrepucTuka
XHMMYECKOTO 37IEMEHTA [0 er0 moNoeHuo B [lepuonuueckoit cucteme J1. V. Menneneesa.

3aKkOHOMEPHOCTH H3MEHEHMS pajiyca aTOMOB XKMHUYECKHX 3JEMEHTOB, METAIMHYECKUX W
HEMETALMYECKUX CRBOMCTB 110 TPYTIIIaM U IIEPHOIAM.

3nauenue llepuomuyeckoro 3akoHa U [1epHoIHYECKOH CUCTEMbI XHMHYECKHIX SIIEMEHTOB IS Pa3BUTHS
Hayku 4 mpaxtuky. JI. M. Mennenees — yu€Hbiit # rpaIaHu.

Xumuyeckas cBa3b. KopaneHTHas (TONSIpHAs W HEMONSIPHAS) CBS3b. ONEKTPOOTPHIATENBHOCTD
XUMHUYECKHX 3IeMeHTOB. YIOHHAas CBS3b.

Crenens  oxucneHnd. OKHCIUTEIBEHO-BOCCTAHOBHTENHHEIS PEaKIiMH. HPOHECCE:I OKHCJICHHS M
BOCCTaHORIeHHS. OKHCIUTENH K BOCCTAHOBUTEIIH.
Xumuueckuil FRCREPUHMEH I,

u3yueHue o0pasloB BEINECTB METANIOB K HEMETAJUIOB, B3auMOIEHCTBHE TMIPOKCHIA LMHKA C
pacTBOpPaMX KHCIOT M INENoYeHd, NPOBENEHHE OIBITOB, WIUIIOCTPUPYIOUIHX MPHMEPBI OKHCIHTETBHO-
BOCCTAHOBUTENEHEIX Peaklui (TOpEHHE, PEaKiliK PasjIoKEH s, COEIUHEHNS).

Mesicnpeomemmubie ceazu

Peanmmzaiys MeXIpPEIMETHBIX CBS3€ll IPH H3y4EHUM XHMHH B 8 KJIACCe OCYLIECTBIIETCS €epes
HCTIONB30BAHAE KaK OOIMHUX ECTECTBEHHO-HAYUHBIX MOHSTHH, TAK U MOHATHAN, SBJISIOIMXCA CHCTEMHBIMU 15
OTZENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO HHKIIA.

Obmue ecTeCTBeHHO-HaydHbIe NOHATHS: HAydHHIH (AaKT, THIOTE3a, TEOPHs, 38KOH, aHAM3, CHHTES,
KjaccuduKanysg, NEePUOAUUHOCT, HaOIIONEHHE, OKCIEPUMEHT, MOIENHPOBaHME, H3MEPEHNe, MOJeIb,
SIBJICHHE.

®usuka: Marepus, aroM, JJIEKTPOH, IIPOTOH, HEHTPOH, KOH, HYKIH[, U30TONBI, PaJHOaKTHBHOCTE,
MOJIEKY/a, OJNEKTPUYeCKMM 3apsif, BEmIecTBO, TeNo, OOBEM, arperatHoe COCTOSHHE BEINeCTBa, Ias,
(bu3HtecKye BeHYHHBI, eHHHALIBI U3MEPEHHNS, KOCMOC, IIaHEeThL, 38€37151, COTHIIE.

Buonorus: dhotocuHTes, ApIxanue, buocdepa.

leorpadus: armocdepa, rugpocdepa, MUHEpalIbl, TOPHEIS TOPOIbI, TIONIE3HBIC UCKONAEMBIE, TOILIHBO,
BOJHEIE PECYPCHI.



IIAHUPYEMBIE PE3VJIBTATHI OCBOEHHS [IPOTPAMMBI 10 XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIEIO OBPA3ZOBAHUS

JUHHOCTHBIE PE3VJIETATEI

JIMYHOCTHEIE PE3YNBTATHI OCBOCHMS HPOrpamMMBbl OCHOBHOIO 0OIIET0 06pa3soBaHMS IOCTHTAIOTCS B
Xoge OOy4eHHS XUMHH B EIUHCTRE y4eOHOM ¥ BOCHUTATENBHON INESTENbHOCTH B COOTBETCTBUU C
TPANHIHOHHBIMA POCCHICKUMY COLMHOKYIETYPHBIME 1 AYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, MTPHHSTHIME
B 00IIECTBE MpaBU/IaMU U HOPMAMH MOBEICHUS U CIIOCOOCTBYIOT MPOLECCaM CaMOMIO3HAHMS, CaMOpa3BHTHS
U conmanu3anuy o0yvaronimxes.

JluunocTHble pesymsrarer OTPAKAKT TOTOBHOCTE OOYYAIONIMXCS PYKOBOICTBOBATLCH CHCTEMOG

TTOSHTHUHBHBIX EHHOCTHBIX OpHeHTalui u PaCOIMpEHUE OIILITA MeATeNbHOCTH Ha eé OCHOBE, B TOM 4YICIIE B
HaCTH:

1) mAaTPHOTHYECKOTO BOCTIATARES:

LCHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYIETYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACIIEIMIO.
TOHNMAaHUS 3HAYCHMUS XMMHYECKOW HAyKH B IKH3HU COBPEMEHHOr0 O00INECTBA, CHOCOGHOCTH BIANETH
JOCTOBEPHOH UHPOPMAITHEH O MEPeNOBBIX A0CTHKCHHAX U OTKPBITAAX MHPOBOH M OTEUECTBEHHOH XHMHH,
SAMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPoHCTRe MHpa U 00ImecTRa;

2) TPAKAAHCKOr0 BOCITHTAHMS:

TIPEACTABNCHUS O COLMANBHBIX HOPMAX H IIPABMIAX MEIHYHOCTHBIX OTHOMICHMH B KOJIIIEKTHBE,
KOMMYHHKATHBHON KOMIETCHTHOCTH B OOINECTBEHHO IOJIE3HO, y4eOHOMCCIeOBATENECKOM, TBOPYECKOH 1
APYTUIX BHIAX ACATENbHOCTH, FOTOBHOCTH K PA3sHOOOPA3HOM COBMECTHON MeSTeqBHOCTH TP BBITIOJIHEHUH
Y4eOHBIX, IIO3HABATENBHEIX 3aa4, BEITOTHEHHM XHMWHYCCKHX 3KCIEPHMEHTOB, CO3MAHMH y4YeOHBIX
IPOCKTOB, CTPEMIICHNS K B3aUMOIOHUMAHUIC ¥ B3aMMOIIOMOLIA B IIponecce 3ToM yueOHOM meaTeIbHOCTH,
FOTOBHOCTH OLICHMBAaTL CBOE MOBENEHHE U MOCTYIIKH CBOHX TOBapHIIeH ¢ MO3HLUH HPABCTBEHHBIX H
[IPaBOBLIX HOPM C y4ETOM OCO3HAHHS TOCIENCTBHI OCTYIIKOB;

3) NEHHOCTH HAYYHOTO NO3HAHMUS:

MHDPOBO33PEHYECKHE MPENCTABICHHS O BEIIECTBE M XUMUIECKOMN PEaKIMK, COOTBETCTBYIOIME
COBPEMCHHOMY YPOBHIO PasBHUTHS HAyKM W COCTABIAIONINE OCHOBY [l MOHHMaHHS CYIIHOCTH HAy4YHOH
KapTHHBl MMpa, TDEICTAaBNCHHS 00 OCHOBHEIX 3aKOHOMEPHOCTSX PasBUTHS TPHPOIBL, B3aUMOCBA3IX
*ICJIOBEKA C IPHPONHON CPENOH, O POU XUMHY B MO3HAHUY STHX 3aKOHOMEPHOCTEI;

[I03HaBATC/ILHbBIC MOTHBBI, HAlIPABICHHBIE Ha TIONYYEHHE HOBLIX 3HAHU 110 XUMUH, HEOOXOAUMBIE [Tisi
OOBSICHEHHS HAGNIONACMBIX IPONECCOB W SABICHMI, MO3HABATENBHON, WH()OPMAMOHHON U YHTATENHCKON
KYJIETYPBL, B TOM UHMC/€ HABBIKOB CAMOCTOSTENBHOH paBOTSl ¢ Y4eOHLIMH TEKCTAMIL CIIPaBOYHOH
TUTEPATYPOH, TOCTYIHBIME TeXHHYECKHMH CPENICTBAME THOOPMALHOHHBIX TEXHOIOTHI;

MHTEPEC K OOY4CHHIO ¥ TNO3HAHWIO, HOG03HATENSHOCT, TOTOBHOCTH H CIOCOOHOCTE K
CaMO00pa30BaHHUIO, MNPOEKTHON HCCIIEA0BATENECKOH  HESTENLHOCTH, K OCO3HAHHOMY  BBIOODY
HANPaBIICHHOCTH M YPOBHS O0y4eHHS B HalbHEHRIIEM:;

4) dbopMupOBaHAS KYJIbTYpPbI 3[0POBLS:

OCO3HAHHE LCHHOCTH JXW3HM, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3IOPOBLIO, YCTaHOBKH HAa
370pOBBIA 00pa3 KH3HHM, OCO3HAHHE MOCIENCTBHH w HENPHATHE BPENHBIX NPUBBIMEK (yHOTpeOlieHus
aJikOTOJIA, HAPKOTHKOB, KyPEHHS), HEOOXOAUMOCTH COBMIONEHNs PaBU 6e30NacCHOCTH npu obpaineHuu ¢
XAMUYECKHMY BEIIECTBAMHE B OBITY U peanbHOH KHU3HH;

5) TpynoBoro BocnuTaHmuN:

HHTCPEC K TPAKTHYECKOMY M3YYCHHIO NPO(ECCHl i TpyHa PasiddyHOTO PON, YBAKEHHE K TPyAy 4
Pe3yJIbTaTaM TPyIOBOH AEATEIBHOCTH, B TOM YHCIIE HA OCHOBE IIPHMEHEHHS IPSAMETHEIX 3HAHEH 110 XHMHH,
OCO3HAaHHBIH BBIOOD WHAMBHIYANbHON TPAEKTOPHH IPOJOJUKEHH 00pasoBaHMs C YYETOM JIHIHOCTHBIX
UHICPECOB ¥ CHOCODHOCTH K XHMHH, OOUISCTBEHHBIX HHTEPECOB W noTpebHOCTeH, yChmemHoH
MPO(ECCHOHATLHON NEATENbHOCTH ¥ DA3BHTHS HEOOXOIUMBIX YMEHHH, IOTOBHOCTh aNaNTHPOBATHCH B
npodeccHoHanbHOI cpene;

§) 3KOIOTHYECKOro BOCHIMTAHHS:

SKOJIOrHYECKH 1eNeCO00pasHOe OTHOIEHNE K MIPHPOIE KAK HCTOYHHKY KH3HH HA 3eMIE. OCHOBe e&
CYIIECTEOBAHMS, TOHHMAHHE IIEHHOCTH 30POBOrO 1 0€30macHOro 06pasa JKH3HE, OTBETCTBEHHOES
OTHOINCHHE K COOCTBCHHOMY (QH3HYECKOMY W MCHXMYISCKOMY 3LOPOBBIO, OCO3HAHHE HEHHOCTH CoOmOneH st
MpaBA GE30MaCHOTO OBEAEHHUS MIPH PaboTe ¢ BEIIECTRAMM, 4 TAKKE B CUTYyalHsiX, YTPOXKAOLUIMX 3T0POBBIO
I JKH3HH JIIOHel;




CrIoOCOOHOCTH TPHUMEHATH 3HAHMS, [OAY4aEMbic TP H3YYEHMH XUMWH, 7 pCEHICHMA 3ajad,
CBSI3QHHBIX C OKpY)KAIOUieH NPUPONHON CpeNoil, sl IMOBBINCHHS YPOBHA SKOIOTHYECKOM KYIBTYPEL
0CO3HAHUS TIO0ATBEHOI0 XapakTepa SKOJIOTHYSCKUX NPOSIeM K MyTel WX PeIIeHHs IOCPEACTBOM METOAOB

XHMHAHU, SKOJIOTHYECKOIO MEIIIIJIEHNS, YMEHHA PYKOBOACTBOBATECH UM B T103HABATENILHOM, KOMMYHUKATUBHON
U COLUANIEHON IPaKTHKE.

METAIIPEAMETHBIE PE3VYJIETATHI

B cocrtaBe MeTanpeIMETHBIX PE3yNHTAaTOR BHIIEIIOT 3HAYHUMBIE i1 GOPMHPOBAHUS MUPOBO33PEHHS
obmeHayuyHble MOHATHS (3aKOH, TEOpWs, MNPHHIMI, TUMOTe3d. (PAKT, CHCTeMa, MPOLECC, SKCIEPHUMEHT U
Ipyroe.). KOTOpbIE WCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEAMETax U MO3BOJISIOT Ha OCHOBE
3HAHUKA M3 3TUX MPEAMETOR (OPMHUPOBATH MPEACTABICHUE © LENOCTHON HAYYHOHW KapTHHE MEpa, H
yHUBEpCaibHble YyueOHBIE NeiicTBHs (IIO3HABATEIbHbBIC, KOMMYHUKATHBHBIC, PETYNATHBHBIE), KOTOPHIE

obecmeurBaOT (QOPMHPOBaHWE TOTOBHOCTH K CaAMOCTOSTENBHOMY TIMAHUPOBAHHIO H OCYIIECTBIEHHIO
yueOHOH IesTeNEHOCTH.

MMo3nagaTenbHbIe YHUBEPCAAbHbIC YieOHbIe elicTBHS

ba3oBble JorHYecKue neficTEHA:

YMEHUS UCTIONB30BATE NPUEMB! JIOTHYECKOTO MBIIIEHNAA IIPH OCBOSHUY 3HAHWN: PACKPBIBATH CMBICI
XUMHUECKHX MOHATHH (BHIOEMSNTE WX XapakTepHBbIE NPH3HAKM, YCTaHABNMBATH B3aHMOCBSI3E C JPYIHMH
TIOHSITHSIME ), HCIIONIB30BATh TTOHATHS Uit OOBICHEHHS OTAENHBEBIX (PaKTOB U SBICHUHN, BEIOMPATh OCHOBAHHSA
U KPUTEPHUHM I KITACCH(OUKAIIY XUMUUECKHX BEIIECTR 1 XUMHAYECKUX PeaKkuuii, yCTaHaBIMBATE IPUIHHEO-
CIENCTBEHHBIE CBA3KM MEKNY OOBEKTAMH HW3Y4EHHS, CTPOUTH JIOTMHECKHUE DACCYKACHUA (MHIYKTHBHBIE,
IOEeNyKTUBHBIC, 10 AaHAJIOTHH ), AENaTh BBIBOABI M 3aKIIFOUEHHS;

YMEHHE TMPUMEHITH B Tpollecce [O3HAHKWS [OHATHA (OpPEIMETHBIE H METANpPEIAMETHBIE),
CUMBOIMYECKHE (3HAKOBBIE) MOJIENH, HCIIOIB3YEMbIe B XHMUY, Ipe00pa3oBeIBaTh IIHPOKO MPUMEHSIEMBbIC B
XUMMH MOJENbHEIE NpPEJCTABIeHHS — XHMHYECKUl 3HaK (CHMBOJT 3IEMEHTa), XUMHYecKas (opmyra u
YpaBHEHHE XHMHUYECKON peakumd — OpH pelleHuH y4eOHO-TOo3HAaBATENBHBIX 3a/]ad, ¢ Y4YETOM STHX
MOJIETBHbIX TIPEACTABIECHUM BEISBIATh U XAPAKTEPH30BATE CYLIECTBEHHbIE IPH3HAKH H3y4aeMbIX 00BEKTOB —
XMMHUYECKHX BEIIECTB ¥ XWMWYECKMX pEakiuii, BBIIBIAT: OOIIME 3aKOHOMEPHOCTH, NPHIMHHO-
CIIENCTBEHHEIE CBA3H Y MPOTHBOPEUNS B H3YUAEMBIX [IPOLECCAaX U SBICHHUIX.

bBasoBrple HeenenoBaTeIbCKHe feleTBU:

YMEHHE WCIONB30BaTh MOCTABIEHHBIE BONPOCHL B Ka4ECTBE WHCTDYMEHTa IO3HAHMS, 4 TakKkKe B
KAYECTRBE OCHOBBI 1S JOPMHPOBAHHMS THMOTESHI 110 NPOBEPKE IPABKILHOCTH BEICKA3EIBAEMBIX CYIKICHHUH!

rpuoBpeTerne OTEITa 10 TUIaHUPOBAKNIO, OPraHK3aLLH 4 NPOBEAEHHUIO YHEHHYECKHX SKCIIEPUMEHTOB,
yMeHHe HabMoNaTh 32 XOIOM HPOIEcca, CaMOCTOATENEHO IIPOTHO3HPOBATE €T0 PE3yNBTat, YOpMyIHpPOBATE

0606ImeHrs ¥ BBIBOABI MO PE3yNbTaraM [IPOBEIEHHOrO OMbBITA, HCCIEIOBAHWS, COCTABIATH OTYET O
IpoIenarHol paboTe.

PaGora ¢ uHpopManeii:

yMeHHE BHIGHPATh, AHANM3EPOBAThH H HHTEPNPETHPOBATH WHQOPMALHIO PA3NUYHBIX BHIOB U HOpM
MPEICTABIEHAS, MONYYAEMYI0 H3 DasHBIX MCTOYHMKOB (HAyIHO-IOMYNSApHAdL JIATEPATYPE XHMHHUECKOTO
COINEpKAHUs, CIpaBOYHbie MOCOOHs, pecypebl MHTepHeTa), KPUTHYECKH OLEHHBATh IPOTHBOPEIHBYIO H
HETOCTOBEPHYIO UHYOPMALIKIO;

yMEHHE NpUMEHSTh pasiuuHble METOABl H 3alpoCHl Ipy TOHCKe u oTbope uadopMalii |
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMMMEBIX [UIs BBINONHEHHsS y4eOHBIX M [O3HABATENBHBIX 387184
ONpeNenEHHOT0  THMA, NpHOOpeTeHHe OmbITa B O0NACTH  HCTONB30BaHMS — WH(OPMALHOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBNaAEHHE KYIBTYPOH aKTHEHOTO HCIIONB30BAHMA Pa3/IHYHBIX MOUCKOBBIX
CHCTEM, CAMOCTOSTENBHO BEIOHPATE ONTAMANLHYIO GOpMY NpencTapieHus uH(OPMALHME H UILTFOCTPUPOBATH
pelnaeMBle 3afauli HECTOKHBIMH CXeMami, NIMarpamMMvamy, JpyraMu —(opmamu rpaQuK M X
KOMOWHAIIHMSIMU;

YMEHHE HCIONB30BATh W AHANM3UPOBATE B MpONEcce y4eOHOH 1 HCC/IEJOBATENECKOH AEATENBHOCTH
HEGOPMAIMIO O BIWAHHE [POMBIIIIEHHOCTH, CETbCKOrO XO34HCTBA M TPAHCIOPTa Ha COCTOSHHE
OKpYIKarOIieH IPUPOIHON CPEBL.

KoMmMyHHKATHBHBIE YHUBEPCAIbHBIC yUe0Hbie el CTRHM:

yMeHHUs 3a/iaBaTh BOIPOCH! (B XOfe Auasora M (uimi) IMCKyCCHM) IO CYIIECTBY obcycmaeMoi TEMBL,
hOPMYIIHpPOBATE CBOY MPEUIONEHNS OTHOCHTEILHO BRIIOTHEHHS IPENIOKSHHON 3a1a9H;

YMEHUS TIPEACTABISTh IIONYYEHHbIS DPE3YJbTarsl [O3HABATEIBHON [EATEIBHOCTH B YCTHRIX H
MHCEMEHHBIX TEKCTaX; MNENarh IIPEe3eHTalHi0 Pe3yasTaToB BHITONHEHHS XHMHYECKOr0 3KCIepHMCEHTA
(1aGoparopHOTO OIBITA, 1a60paTOPHOH paboTs! [0 UCCIIENOBARHIO CBOUCTE BEIECTB, yIeOHOT0 IPOEKTa);



yMeHusi y4e6HOTO COTpYZHHYECTBA €O CBEPCTHHKAME B COBMECTHON [03HABATENHHON 1
HCCIIEIOBATENbCKON EATENBHOCTH IpPH DEIIeHHH BO3HWKAIONMX NpobiieM Ha OCHOBE yuéra OOIIHX
HHTEPECOB U COTNACOBAHMS MO3UUHE (00CYy)Knerud, 00MEH MHEHUSIMH, «MO3TOBbIE IITYPMEDY, KOODPAHHAIIHS
COBMECTHBIX NEHCTBUH, ONPE/ENCHNHE KPUTEPUEB IO OLEHKE KAYECTRBA BEINOIHEHHON PabOTHI i IPYTHE).

PeryisTHBHbIE yHHBepcadbHbie yueOnbie TelicTrus:

YMEHHE  CaMOCTOSTCNBHO ONpPENEeNsTh UENH [OEATeNBHOCTH, IUIAHWPOBATh, OCYIIECTBISTh,
KOHTPOJMPOBATE ¥ IPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOK EATEILHOCTE, BelOMpars Haubomee
s(exTrBHEIE CIOCOOH peneHus y4eGHBIX W MO3HABATENbHBIX 3a/ia4, CaMOCTOATENBEHO COCTAaBNATEL WIIH
KOPPEKTHPOBATE TPEMIOKECHHBIN aNropuT™M AeHCTBHA Tpu BBHIONHEHWW 3aNaHWH C Y4ETOM MOJIYUEHUS
HOBBIX 3HAHNY 00 M3ydaeMbIX 00BEKTAX — BEUIECTBAX ¥ PEaKIlUsX, OLEHUBATh COOTBETCTRAE NIONY4Y€HHOTO

PE3ynbTaTa 3asBICHHON NEIH, YMEHHE WCIOIL30BATL | AHATH3UPOBATH KOHTEKCTEL, IIPENaraeMbie B
YCIIOBUH 3aTaHUIH.

IIPEAMETHBIE PE3VJIBTATHI

B cocTaBe mpeIMETHBIX PE3yNBTATOB O OCBOGHHIO OOS3aTEILHOIO CONEPIKaHKS, YCTAHOBIEHHOIO
JaHHOH (pelepanbHO# pabodelt MPOrpaMMoi, BELIENSIOT: OCBOSHHDIE 00y4aromuMuCa HaydHbIe 3HAHUS,
YMEHHS ¥ CI0CO0b! NeHCTRHI, crienuduueckue s IPEIMETHON 00acTy « XUMHUSY, BUILI HeSTeTbHOCTH TI0
HOMyHCHHIO HOBOTO 3HAHMS, €T0 HHTEPIPETAINH, IPE0OPA3OBAHIIO U IPHMEHEHHIO B PasIMYHBIX Y4eOHbBIX
i HOBBIX CHTYyallHsX.
K xouuy ofyuenus B 8 waacce mpemMernbie PE3ynbTaThl Ha 0a30BOM YPOBHE HO/UKHEI OTPAakKaTh
cOPMAPOBAHHOCTE v 0OyUATOIHXCS YMEHHI:
¢ packpbIBaTh CMBICT OCHOBHBIX XHMMHYGCKHX MNOHSTHH: aToM, MONEKYNa, XUMHYECKHH 3JIeMeHT,
HPOCTOE BEIIECTBO, CIOXHOE BEILIECTBO, CMeCh (OMHOPONHAS M HEOAHOPOIHAS), BAJICHTHOCTD.
OTHOCHTE/IbHAS aTOMHAs X MOJICKY/sIpHas Macca, KONMYECTBO BEIIeCTBa, MOJb, MOMISIpHAsS Macca,
MaccoBad NONi XUMHHYECKOTO IIEMEHT& B COSIMHEHWH, MOISPHBIE 00BEM, OKCHIA, KHCIIOTA,
OCHOBAHHE, CONb, OSNEKTPOOTPHLATENBHOCTE, CTSMEHs OKMCICHHS, XUMHYECKAs pEeaKIus,
KTaCCH(DUKALMS peaKnuil: Peakiul COSNUHEHUS, PEaKuu Pas’NIOKEHUsi, peaKlmy 3aMEIIeHHS,
peaxkuuy 00MeHa, 3K30- W SHIOTEPMUYECKHE PEAKIAU. TEIUIOBOL s dexT peaxiuu. sSApo aroma,
BJIEKTPOHHBIA CIIOH aroma, aroMHas OpOKTANls, PALHYC aToMa, XHMHYECKas CBS3b, HONApHas U
HCIIOJIApHAA KOBAJICHTHAs CBf3h, MOHHAS CBS3b, MOH, KATHOH, aHHWOH, PACTBOP, MaccoBas OIS
BEWECTBa (IIPOLEHTHAs KOHLEHTPAIWs) B PACTBOPE;

© HIUTIOCTPHPOBATE B3aHMOCBA3b OCHOBHBIX XHMHUYECKHX TMOHSTHUH W HPUMEHATH 5TH TOHATHS MpH
ONHCAHWY BEIECTB U UX IPEBpaliCHu;

@ HCHONb30BaTe XHMHYECKYXD CHMBONHKY [Uis COCTAaBleHHA (OPMYT BEUIECTB M YPaBHEHHIT
XHMHYECKUX PEaKiTuii;

© OIPEACNATE BAJICHTHOCTE aTOMOB 3JIEMEHTOB B OHHAPHEIX COCHMHEHUSX, CTEIeHb OKHUCIICHWS
NMEMEHTOB B OHHAPHBIX COENMHEHHSX, NPHUHAIIEKHOCTH BEIIECTB K OIPEAeIEHHOMY KJaccy
COEAMHEHHH MO0 YOopMyNnam, BHI XHMHICCKON CBA3H (KOBANEHTHAS ¥ MOHHAS) B HEOPraHUYEeCKuX
COEIMHECHUIX,

® pacKpbiBaTe CMEICT [lepwonudeckoro sakoma [. 1. MeHzerneesa: neMOHCTPHPOBATH MOHHMAHHE
NEPHOIMYCCKOH 3aBUCHMOCTH CBOMCTB XMMHYECKHX OIEMEHTOB OT HX IOJOXKEHHS B
Ilepronuueckoli CHCTEME, 3aKOHOB COXPAHEHHS MACCHl BEIECTB, TIOCTOSHCTBA COCTABA, ATOMHO-
MONEKYJISIPHOTO Y4EHUs], 3aKOHa ABOTapo:

© ONHCHIBATL H XapakTepH30BaTh TabawdHylo GOpMY IIepHOIHWYECKOH CHCTEMBI XHMHYECKHX
SJICMCHTOB: pasnuyarb HNOHATHSA «IJIaBHAS LOATPYNNa (A-rpymma)» u «mnobousas moarpynma (Bb-
TPYIIa)», Majible U OONbIINE MEPHOMbI, COOTHOCHTh 0G03HAYEHHMS, KOTOPhIE UMEIOTCS B TaGIIHIE
«Ilepuosmveckas cucTeMa XuMuuUeCKHX oneMeHTOB JI. V. Menzeneesa» ¢ 9HCIOBBIMH
XapaKTepUCTUKAMH CTPOCHHS aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsi sapa, obiiee Yucio
JJIEKTPOHOB H Paclpenenenye HX 10 SMSKTPOHHBIM CITOSIM );

® KIaccuunnpoBaTh XUMHIECKHE 3EMEHTHI, HEOPTaHHYSCKHe BEIIECTBA, XUMHUYECKIe peakuu (1o
HUCITY ¥ COCTAaBY yYacTBYIONWX B PEAKIIHH BEINECTB, [10 TETIIOBOMY 3ddeKTy);

© XapaKTepu3oBaTh (ONHCHBATH) OOIIHE XHMHYSCKHE CBOACTBA BEINECTB pasiHYHBIX KIIACCOB,
[IOATBEPXKIas ONHCAHUE NPHMEPaMH MONEKYISPHBIX YDABHEHUN COOTBETCTBYIOUIMX XUMHUYECKHX
peaKmui;

® MPOTHO3HMPORaTh CBOKCTBA BEIIECTB B 3aRMCHUMOCTH OT UX KAYECTBEHHOTO COCTABA, BO3MOMKHOCTH

IPOTEKAHHUA XHMHYECKHX NPEBPAIICHHI B Pa3/IHYHBIX YCIOBUAK,



@ BBIMHCIATE OTHOCHTCIIBHYIO MOIEKVIISIPHYIO H MOJISPHYIO MacChkl BEINECTB, MAaCCOBYH) HOJIO

XHMWYECKOTO 3IEMEHTA MO0 (QOPMYIE COENHHSHMS, MacCOBYIO [IONI0 BEIECTBA B PAcTBOpE,
IPOBOAKTE PACUETHI IO YPARHEHUIO XUMUISCKON PeaKiliy;

@ IIPUMCHSATL OCHOBHBIE ONEPALUH MBICAUTENbHOR NEATETBHOCTH — @HANM3 M CHHTE3, CPaBHEHME,
obobmienne, CHCTEMATH3AIMIO, KNACCUDHKALNIO, BRISTBIEHUE TIPHYNHHO-CIEICTBEHHBIX CBA3CH —
A M3Y4CHWS CBOMCTB BCIIGCTE M XUMMYECKHX pPEaKiyil, €CTECTBEHHO-HAYYHBIE METONbI
[O3HAHHS — HAOTIONEHNE, USMEPEHNE, MOICTTHPOBAHKE, SKCTIEPHMEHT (PEATbHbIA U MBICTEHHBIH);

© CIICNI0BATE TIPABHIIAM NT0JIb30BAHMS XHMUYECKOH NOCYN0i 1 TaboparopHbM 060PYIOBAHHEM, 4 TAKWKE
npasunam OOpaileHss ¢ BEMECTBAMH B COOTBETCTBHH C WHCTPYKIESMH 1O BBIIOMHEHHIO
Ta0OPATOPHBIX XAMHYECKHX OIBITOB 110 TONYYSHHIO U co0upanKio ra3000pasHBIX BEIIECTB
(BomOpoma M KHCIOPOMNA), HPHrOTOBIEHHIO pacTBOpoB ¢ omnpenenéHHOM MaccoBoil moeit
DAaCTBODEHHOTO ~ BEINECTBA, IUIAHHPOBATL U HPOBONUTE XHMIYECKHE SKCIIEPHMEHTBI 110

PAacIIOSHABAHMIO ~ PAaCTBOPOB INEIO4CH M KHCIOT C TNOMOIIBIO HHAMKATOPOB (JIAKMYC,
(eronranenn, MeTHIIOPAKXK U IPyTrHeE).
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: HIPAKTUYECKON NEATENBHOCTH 9EI0BEKa -
1.2 BemecTsa i xuMugecKue peaxiuy 15 1
Wroro mo pazneny 20

Pasgen 2. Baxuelimue npegcrasureny HEOPraHHYeCKHX BEleCcTB

2.1 Bosnyx. Kucnopon. TlorsTre 06 oxcuaax 6

2.2 Bonopon.ITousTure o kuciorax u coxsx 8 1

2.3 Bona. Pacteopsr. Tlonsrre 06 ocroBanmsx 5 1 1

24 OCHOBHEIE KITACCHI HEOPraHUYECKHX COETHHEHUIT 11 1 1
Utoro mo pazneny 30

Pasnen 3. Hepuoguueckuii 3axo u [Tepmogmueckas cMcTeMa XHMUYECKIX 31€MEHTOR . H.
Menpneneera. Crpoenne aTomos. Xumudeckas cBI3n, OxucanTebHO-BOCCTAHOBHTENLHbIE PeAKIINI

Iepronuyeckuii 3akon u Iepucamdeckas

3.1 CHCTEMA XMMHYECKHX aneMenTos J1, . 7
Menneneesa. Ctpoenue atoma
39 Xumubeckas cBsa3b. OKHCIHTENBHO- g {
2 BOCCTAHOBHTENLHBIE PEAKIHU
HUroro no paspeny 15
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 68 4 5




MNOYPOUHOE INJIAHWPOBAHWE

8 KJIACC
Ne
n/n Tens yposa Beero JlaTa niaH. Hara ¢pakT.
YaCcoB

{ IpemveT xumMuu. PO XUMUH B KU3HK YeiOBeKa. ena i 1
BEIIECTRA

2 TTousiTre 0 METONaX MO3HAHMS B XMMHH 1
[Mpaxtuueckast pabota Ne 1 «[Ipasuna paGoTs! B

3 naboparopuu u npuEMEI 00paleHus ¢ 1adopaTropHbIM 1
000pyJOBaAHHEM )

i YucTeie BelecTa U cmecH. CriocoOs! pa3ieneHus 1
cMecei

5 ITpaxtuaeckas pabota Ne 2 «Paspenenue cMmeceli (Ha i
IPUMEPE OUKCTKH TOBAPEHHON COMHK)»

6 ATOMBI ¥ MOJIEKYIBI 1

; XuMHUUECKHUEe NeMeHTEl, 3HaKK (CUMBOJIBI) XHMHYECKHX |
SIIEMEHTOR
[IpocTeie U CIOXHBIE BEMIECTBA 1
ATOMHO-MOIIEKYIAPHOE YYEHHE 1

10 3aKoH IMOCTOSHCTBA COCTABA BEIIECTB. X HMMHYECKAs |
dbopmyna. BaneHTHOCTE aTOMOB XMMHIECKHUX 3IEMEHTOB

1 OTtHocuTensHas aroMHas macca. OTHOCUTENBHA .
MOJIEKYIISipHAs Macca

12 MaccoBas 10Jist XUMHYECKOTO 3JIEMEHTA B COCHUHEHHNI 1

13 Komuuectro BetecTra. Mons. Monsipaas Macca 1

14 @u3MYeCKHe U XUMUYECKHE IBICHU. XUMHIecKas i
peaKIU

15 [Ipu3HaKu ¥ YCIOBUS IPOTEKAHUS XUMUIECKHX PEAKIIAH 1

16 3aKoH COXpaHEHHS MAaCChI BEIECTB. X UMUIECKHE !
ypaBHEHHUS

17 Boryncienus: KoIH4ecTBa, Macchl BEMIECTRA 1O 1
YPABHEHHSM XUMHYECKHUX PEAKIIHi

13 Knaccuuxainys XUMIYECKUX peakuuli (COSqHHEHMS, 1

i Pa3IOKEHNS, 3aMEIIeHNUs, OOMEHA)

19 OGo0mienye U CUHCTeMAaTH3aHsT 3SHAHFH 1

20 KontponsHas pabora Nel 1o teme «Berectsa 1 1
XUMHYECKUE PeaKiliu

21 Bo3znyx — cMech razoB. Cocras Boszayxa. Kuciaopon — 1
57EMEHT ¥ IPOCTOE BEIecTBO. O30H

- Du3yuyeckre ¥ XHMHAYECKHE CBOMCTEA KHMCIOPOIa

(peaxumm oxucaenus, ropesue). [TorsaTre 06 oxcunax




CriocoOsI monyueHns KUCIOposia B 1abopatopus u

- npoMsIieHHOCTH. [[puMeHenue kucnopona :
Terinoroit s dexT XUMHIECKOH peakiiy, HOHATHE O

24 TEPMOXUMUYECKOM YPABHEHHY, K30~ U 1
IHIAOTEPMUYECKUAX PEAKITUIX

5 Tomnmuso (Hed T, yroms ¥ MeTaH). 3arpsS3HEHKE BO3IYXa, |
CIIOCOGBI €70 NPENOTRPAIICHHS

2% Ilpaxtuaeckas pabora No 3 mo teme «llonyyenue u .
coOupaHne KUCIOPO/a, HIYUEHHE EI0 CBORCTRY

’7 Bonopon — »neMeHT 1 npocToe BelnecTro. Haxowaenue .
B NIpHpOIIE

)8 @uznyecKye H XUMHUYIECKHE CBOMCTBA BOAOPOIA. !
[Ipumenerue BoOpOaa

29 IlonsiTHE O KMCIOTaX U COMSIX 1

30 Crnoco6s! nonyuenus BOZOPoIa B 1ad0paTopuy 1

a1 Ipaktrueckas paborta Ne 4 mo teme «Ilonydenue u |
cobupaHie BOKOPOIIA, U3YUEHUE ETO CBOUCTBY

32 Momnsipsbnii 006EM ra3oB. 3aKoH ABOTaAPO :

13 Bemncnerus 00bEéMa, KOTHYECTBA BEIECTBA 'a3a M0 €ro 1
H3BECTHOMY KONUYECTBY BEINECTRA il 00BEMY

14 Beraucnenus o65EMOB ra3oB 10 ypaBHEHHUIO PEaKLidy Ha |
OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHUIT ra30B

35 Du3uyecKre U XEMHYECKHE CROMCTRA BOMEI 1

36 CoctaB ocuopanu#i. [lorsTre 06 HHAUKATOpAX 1
Bona kak pacTBopuTens. HackilienHbIe 1

37 HEHACHIIeHHBIE PACTBOPEL. MaccoBas oS BeIECTRa B 1
pacTeope
Ilpaxtraeckas pabota Ne 5 o Teme «IIpurorosnenne

38 PacTBOPORB ¢ ONPENEHEHHON MacCOBOH T0NIEH 1
PacTBOPEHHOTO BEHIECTBAY

29 Kontponsras pabora Ne2 mo teme «Kucnopoz. Bornopox. :
Bona»

40 Oxcupl: cocTas, knaccuukanus, HOMEEKIATYpa 1

A1 [Tonyuenune u XuMHUYECKHE CBOMCTBA KHCICOTHBILX, |
OCHOBHBIX H aM(pOTEepHBIX OKCHUIOB

42 OcHoBanust: coCTaB, KIaccu(HUKAIUI, HOMEEKIATypa 1

43 Tlonyuenne ¥ XUMKYECKHE CBOKCTBA OCHOBAHHM] 3

44 Kucnotsl: cocTas, KilacCH(pUKALis, HOMEHKIIATYpa 1

45 [Tony4deHue 1 XUMUAYECKHE CBOHCTBA KHCIIOT 1

46 Comnu (cpe,uﬂue):uﬂome}{ma"rypa, CITOCOOB! MONYYeHuS, 1
XHMHYECKHe CBOHACTBA

47 I IMpaktryeckas pabora Ne 6. Perrenue




SKCTIEPUMEHTAJIBHBIX 327124 M0 TeMe «{JCHOBHBIE KITaCcCh
HEOPTaHWUECKUX COSIUHEHUMN

48 T'eneTuyeckas CBsA3b MEXAY KlIaccaMM HEOPraHHA49ECKUX
coenrHeHui

49 O06obmenue U cucTEMaTH3aNWs 3HAHMH

50 Kontponsras pabora Ne3 o teme "OcHOBHEIE KacChH

HEOPTaHHYECKHUX COSMHHEHMHA"

51 | Ilepsbie momeiTKy KaacCH(DUKAIIY XUMIHYECKIX
31eMEHTOB. 1IoHsATHE O TPyINax CXOMHbLIX IEMEHTOB

&5 Iepronuueckuii 3axon u [lepuoguyeckas cucTeMa
e xuMudeckux aneMmenToB JI. M. Mennenzena

33 Ilepmons!, TPYIIEL, IOATPYIIIEL
54 Crpoenmne aromos. Coctas atoMHsIX siep. WzoTors:
55 Crtpoense aneKTpOHHEIX 060I0YEX aTOMOB 3/IEMEHTOB

Ilepuonuueckoii cuctemsr JI. . Menneneesa

Xapamepucml{a XKHMHYCCKOIc 3JISMCHTA TI0 €r0

56 nosoxenuto B Hepuomuyeckoii cucreme [. K.
Mesneneera

3HaucHUE HCPHOI[PI"TCCKOFO 3aKOHa O PASBHTHA HayKH

57 u npaxtuku. [{. Y. Mennenees — yu€HsIif, megaror 4
rpaXKIaHIuH

58 DNeKTPOOTPUIATENIBHOCTE ATOMOB XHMUUECKHAX
JIEMEHTOR

59 Vounnasg xuvuueckas CBA3b

60 KoBaneHTHas MONMSIpHAS XUMHYECKas CBSI3b

61 KoBasienTHas HeNoNspHas XUMHYECKas CBI3b

62 CremneHb OKHCIIEHHS

63 OXHCTUTENbHO-BOCCTAHOBATEIBHEIEC PEAKIIUH

64 OXHCIATENN H BOCCTAHOBHTEINH

65 Kontponsras pabora Ned o Teme «CtpoeHHE aToMa.
X\MHU9ecKas CBA3EY

66 O600menue ¥ CHCTEMATH3ALNS 3HAHKH

67 OBo0ineHye U CUCTEMATH3AIIAS 3HATNH

68 O0o01ueHnEe B CHCTEMATH3AUS 3HAHKH

OBIIEE KOJIMYECTBO YACOB ITO ITPOI'PAMME
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HOACHHMTEJIDHASA 3ATTMCKA

IIporpamMma mo XWMHE Ha ypOBHE OCHOBHOTO OGIIEre OOPAsOBAHHS COCTABIEHA HA OCHOBE
TpeGoBaHu# K Pe3yNbTATaM OCBOEHHS OCHOBHOM 06pa3oBaTelbHOM NIpOrpaMMbl OCHOBHOTO OOIIETO
obpasopanus, TpeacTaBneHHbEX B ®I'OC 00O, a Takke Ha OCHOBE tbenepansHoit paboueii
[pOrpaMMBI BOCIIHTAHKA ¥ C y4ETOM KOHUENIWH NpPEenofaBaHus y4eOHOTO mpenMeTa «XHuMus» B
00pasoBatenbHBIX opraHu3ausx Poccuiickoit Oeneparu.

IlporpaMma 1O XuMHH HA€T NPEACTABICHUE O nensx, oOmed crparernu oOyueHus,
BOCIINTAHHA ¥ PasBATHA OOyYalOMXCs CPEeNCTBAME Y4eBHOTO IIpeaMeTa, yCTaHABIMBAET
obs3aTenbHOE MPEAMETHOE COAEpIKaHNE, OpPEeNycMarpuBacT pacHpeleieHHe €ro o Kiaccam M
CTPYKTYPHPOBAaHWE MO pasfenaM ¥ TeMam HpOrpaMMbl [0 XAMUH, ONPEIENseT KOJMHIECTBCHHbIE H
KAHCCTBCHHBIC XApaKTCPHCTHKH CONCDIKAHMS, DEKOMEHIYEMYHO MOCTENOBATENBHOCTh H3YUCHUS
XUMHH C y4€TOM MEXIPEAMETHBIX H BHYTPHIPEIMETHBIX CBi3el, JOTMKH y4eBGHOO mporecca,
BO3PAacTHEIX 0COOEHHOCTEH 0Oydarompxcs, OnpeleiseT BO3MOKHOCTY TpenMeTa Ui peanu3ailuu
TpeOOBaHHN K pe3ymbTaTaM OCBOEHHS OCHOBHOW 06pasoBaTemsHOMN OporpaMMbl Ha YpOBHE
OCHOBHOTO 00mero oGpasosanus, a Takke TpeGoBaHuil K PesyasTaTam 00y4eHHs] XUMHUHU Ha YPOBHE
Uenedl W3yYeHHS MOpeaMeTa W OCHOBHBIX BHIOB Y4YeGHO-TO3HABATENBHON  JIESTETLHOCTH
00yHaromerocs o 0CBOSHHMIO Y4eGHOTO CONEP/KAHNS.

3HaHke XHMHUH CIY)XHT OCHOBOH 118 (GopMHpOBAHUS MHUPOBO33peHHs 00y4arollerocs, ero
TIPEACTABNEHUH O MaTepUalbHOM €IMHCTBE MHDE, BAXHYIO POML UIPAalOT (GOPMHpPYEMBIE XUMHEH
TIPE/ICTABIICHNA O B3aUMONPEBPAIIEHHUAX SHEPIUY U 00 JBOMONMH BEWIECTE B MPHUPOAE, O MYTIX
peienus rmodanbHeX MpoOIeM YCTORYHUBOIO PasBHTHAS 9€T0BEYECTBA — CHIPBEBOIA, SHEPTETHUECKOH,
TIHIIEBOH H SKONOTHYECKON Oe30MacHOCT, IPOBIEM 3APaBOOXPAHEHIS.

Wzyuenne xumun:

CIOCOOCTBYET peaju3aliuy BO3MOXNKHOCTEH Ui caMOpasBHTHA M (JOPMHPOBAHHS KYJIBTYPbI
JIEYHOCTH, €€ 001l 1 DyHKIUOHATBHOM IPaMOTHOCTH:

BHOCHT BKJal B ()OPMHPOBAHHME MBIIICHHS W TBOPUECKHX CHIOCOOHOCTEH OOyYArOmuXCs,
HABBIKOB HX CAMOCTOATENBHOH yUeOHOMW [eATeNBEHOCTH, SKCIEPHMEHTANLHBIX H HCCIeTOBATENBCKHX
YMEHHH, HEOOXOMUMBIX KaK B OBCEIHEBHOM KU3HU, TAK H B IIPOQECCHOHAIBHON NeATENbEOCTH:

3HaKOMHT CO CHEeUH(HKOR HAyIHOTO MBIIIIEHNS, 3aKafEIBAeT OCHOBEI [EJIOCTHOTO B3INSIA
Ha CIHHCTBO @PUPOIBI H HEJIOBEKA, SBIAETCA OTBETCTBEHHBIM JTaioM B (OPMHPOBAHHUH
€CTECTBEHHO-HAyYHOH IPaMOTHOCTH O0YYAIOMKXCS;

CIOCOOCTBYET (HOPMUPOBAHUFO HEEHOCTHOTO OTHOMEHHS K ECTECTBEHHO-HAYUHBIM SHAHUM, K
TIPUPOJIE, K UENIOBEKY, BHOCHT CBOH BKIIaZl B 5KOJIOTHUECKOE 00pasoBanue 00ydaromuxcs.

HaHHbie HanpaBneHus B OOyYCHHH XuMuu oOecTIeYwBAIOTCS CHEA(UKOH COAEPIKAHUS
y4eGHOrO mpemMeTa, KOTOPEIA SIBISETCS NEQArOTHYECKH afalTHPOBAHHBIM OTpakeHHeM 0a30BOit
HAYK{ XHMHH Ha OTIPENENEHHOM 3Tare e PasBUTHSL.

Kypc xummn Ha ypoBHE OCHOBHOrO 06miero o6pa3OBaHWS OPHEHTHPOBAH HA OCBOSHHE
00y4aIOMHMACS CHCTEMBI HEPBOHAYANBHBIX MOHSTUN XIMHM, OCHOB HEOPraHWYeCKOH XUMHH H
HCKOTOPBIX OTAETIBHBIX 3HAYHMBbIX NOHATHH OPraHivyeCKOM XHMUY.

CrpyxTypa comepkaHHs HpOrpaMMbl [0 XUMHH COPMHpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona K e usyderuto. ConeprkaHue CKIaNbIBAETC U3 CHCTEMBI IIOHATHH 0 XUMUTECKOM SJIEMEHTE
H BCIICCTBE H CHCTEMBI NOHATHH O XuMudYeckod peakuun. OGe 3TH CHCTEMBI CTPYKTYPHO
OpraHH30BaHbl 10 NPUHUHUIY IOCIEHOBATENBLHOTO DPa3BHTHSA 3HAHHA HA OCHOBE TEOPETHYECKHX
[pEACTaBIeHnH Pa3HOro yPORH:

— aTOMHO-MOJIEKY/IIPHOTO YHEHMS KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Hepuomuyeckoro 3akona JI. Y. Menyieneera kak OCHOBHOTO 32KOHA XUMHUK:

— YYEHHs O CTPOEHHH aToMa W XHUMHUYIECKO CBA3H;

— NpercTaBieHuit 00 3MeKTPOMHTHYECKOH JHCCOMMAIM BEIECTR B PACTBOPAX.

Teoperwueckue 3HaWES pacCMATPHUBAKOTCS HA OCHOBE SMOUPHYECKH NOTYYEHHbIX H
OCMEBICICHHBIX (aKTOB, Pa3BUBAIOTCS IIOCIIENOBATENBHO OT OAHOTO YPOBHS K APYTOMY, BBIIOMHSS



QyHKIEH OOBACHEHHWS X HPOrHO3UPOBAHHUS CBOMCTB, CTPOEHHS ¥ BO3MOXKHOCTEH MPAKTHHECKOrO
NPUMEHEHWS U TIOMYYEHUS H3yJaeMbIX BEIIECTB.

OcBoeHre NPOTpPaMMBI IO XHMUH CHOCOOCTBYeT (OPMHUPOBAHUIO MPENCTABICHHA O
XHMHYECKOU cocTapisiomielt HaydHOW KapTWHBI MHpa B JIOTHKe €€ CHCTEMHOH NpHPOIEL,
[EHHOCTHOrO OTHOINEHMS K HAYYHOMY 3HAHWIO ¥ METONaM IO3HaHWS B Hayke. VlyueHue XuMUM
MIPOWCXOMUT C MPUBICYEHUEM 3HAHUYU U3 paHee H3yUeHHLIX yueOHBIX mpenMeToB: «OKpy:KaroImuil
Mmup», «bruonorus. 5-7 xnaccei» ¥ «PuU3KKa. 7 KIacey.

[py H3y4YeHHW XUMMH OPOMCXOIUT (OPMUpPOBAHWE 3HAHWY OCHOB XUMHWYECKOM HAYKH Kak
00nacTy COBPEMEHHOTO €CTECTBO3HAHUS, NPaKTUYSCKON JIEATENBHOCTH YEIOBEKa U KaK ONHOIO M3
KOMITIOHEHTOB MHPOBOU KyNBTYphl. 3adaua y4eOHOro npefivera COCTOUT B (hOPMHPOBAHNWH CHCTEMBI
XMMHYECKUX 3HAHWH — BaKHEHIMUX (aKTOB, MOHATUHN, 38KOHOB M TEOPETHYECKHX IIONOKEHUH,
JOCTYTHBIX 0000IMEeHHiI MEPOBO33PEHUECKOTO XapakTepa, A3bIka HayKH, B IPHOOIIEHUH K HAYYHBIM
METOmaM MO3HAHNS IPH U3YUCHUHN BEIIECTB U XUMKWYECKUX peakiuii, B (GOPMHUPOBAHUMU ¥ Da3BUTHH
MO3HABATENEHEIX YMEHHM H ©X [OpUMEHeHMH B  y4eOHO-TIO3HABAaTeNbHOM U y4eOHO-
HCCIIEIOBATENBCKON NesTEeNbHOCTH, OCBOEHUM IpaBui Oe3onacHOro oOpalleHus ¢ BEUIECTBAMEH B
IIOBCEIHEBHON XKU3HMU.

[lp wu3ydyeHuM XUMHM HA YPOBHE OCHOBHOIO OOLiEro 00pa3oBaHHs BaXKHOE 3HAYEHHE
npuobpeny TaKue LemH, Kak:

— (OPMHpPOBaHHE HHTEIUIEKTYAIbHO PasBUTON JHYHOCTH, TOTOBOM K CcaM00Opa3soBaHMIO,
COTPYIHUYECTBY, CAMOCTOATENLHOMY IPUHSTHIO DELICHH, crocobHON amanTupoBarses K ObICTPO
MEHSIOIIHMCS YCIOBUAM JKH3HH;

— HAnpaBlIeHHOCTh OOy4YeHWs HA CHCTEMAaTHYeCKOE IpuoblieHHe OO0ydaromXes K
CAaMOCTOSTENHHON MO3HABATENLHON NESTENbHOCTY, HAaydHBM METOAAM TO3HAHHSA, (OPMEPYIOIIUM
MOTHBAIIHIO ¥ Pa3sBUTHUE CIIOCOOHOCTEN K XMUMHEH,

— obecrieuenyde yCIOBMH, CHOCOGCTBYIOMMX NpHOOpeTEHHIO 00y9aromuMucs OIbITa
pasHOOOpasHOM JEATENHHOCTH, IO3HAEWS W CAMOIIO3HAHWA, KIIOYEBBIX HABBIKOB (KITIOYEBBIX
KOMITETEHIINH ), UMEIOIIUX YHUBEPCATIEHOE 3HAYEHNE NI PA3NUYHBIX BHIOB AEATE/IbHOCTH;

— dopmupopanue 00med GYHKIMOHANLHOR M €CTECTBEHHO-HAYYHON TIpaMOTHOCTH, B TOM
YpCIle YMEHUH OOBSCHITH W OIEHWBATH ABIEHMS OKPYKAIOIIEr0 MUpA, WCIIONb3Ys 3HaHMA U ONBIT,
TIOJTyHeHHbIE [IPH M3yUEHWH XUMHM, NPHEMEHSTS HX [IpH pelleHnH NpoSieM B MOBCEIHEBHON KU3HH
0 TPYIOBOH AEATENbHOCTH;

— dopmupoBaHue y O0OYHarOIMUXCS TYMaHHCTUYECKUX OTHOIICHHH, NMOHMMAHHA LEHHOCTH
XHUMHYECKHX 3HaHWH s BeIPAOOTKM SKOJOTMYECKH IEeNeco00pasHoro MOBeAeHH: B OBITY H
TPYZIOBOH [AEATENLHOCTH B IIEMSIX COXPAHEHUS CBOCTO 310POBhs M OKPYKarOLIeH TPUPOIHOH CPEIbL,

— pa3BUTHE MOTHBAUWH K 00y4eHuIO, CIIOCOOHOCTER K CAMOKOHTPOMIO H CaMOBOCIIUTAHHIO Ha
OCHOBE YCBOEHHS OBIIEUeNoBEYECKUX HEHHOCTE!, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY npoduis u
HaMpaBJIeHHOCTH JalbHEHINEro 00y eHwsI.

O6mee 4WCIO YACOB. OTBENEHHBIX IS H3YHEHWS XHMUM HAa YPOBHE OCHOBHOTO OOLIETO
obpazopanus, cocrapnser 136 yacos: B 8 xiacce — 68 4acos (2 €aca B HeZEMO), B 9 KjIacce — 68
yacos (2 gaca B HEAEMIO).



COAEPKAHUE OBYYEHWA

9 KJIACC

BemecTs0 ¥ XuMEYECKAs PeaKIHA

Ilepnonwueckuit 3axoH. Ilepuogwueckas CHCTEMa XHMMYECKHX 3IEMEHTOR H. WU. Menneneesa.
Crpoennie aToMoOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTE XHMMUECKIX SIEMEHTOR TIEPBBIX TPEX TEPHOIOB,
KaJIisl, Kasbius U UX COCIMHEHUH B COOTBETCTBUHU C TONOKEHHEM SIEMEHTOB B IlepHonuuecko cucteme H
CTPOEHHEM HX aTOMOB.

Crpoenne BemiecTa: BHABI XHMHYECKOH CBA3H. THIIBI KPHCTALTHYECKUX DPEIIETOK, 3aBUCHMOCTD
CBONCTB BCINECTBA OT TUIIA KPHCTAJUTHIESCKON PEIIETKH 1 BHAA XHMUYECKOH CRS3H.

Knaccnduxanus # HOMEHKIATYpA HEOPraHWYecKHX BEIecTB. XUMHYecKie CBOMCTBA BEHIECTER,
OTHOCAIINXCS K Pas/iHYHBIM KJIacCaM HEOPTaHWYECKWX COSNMHEHWH, reHeTHIecKas CBS3L HEOPraHUYECKHX
BEIECTB.

Knaccudukaius xumudecknx peakimii mo Pa3IM4HbIM NpU3HaKaMm (110 YHCIIy W COCTaBY yYaCTBYIOIIHX
B PCAKIHHA BEIIECTB, IO TETIOBOMY 3D(EKTY, M0 M3MEHEHHIO CTETEHEN OKHUCTEHNS XUMAIECKIUX JNEMEHTOR,
IO OOpaTdMOCTH, MO YYaCTHIO KATANH3aTOpa). DK30- SHIOTEPMMUECKHE DEaKlUW, TEPMOXUMHUYECKUE
YDaBHEHHS,

[lonsitue o cxopocTs Xumudeckoif peaxiwu. [lousTie 06 00paTUMBIX B HEOOPaTHMBIX XHMHYECKHX
peakiuax. [IoHATHE O TOMOreHHBIX H reTepOreHHBIX peakuusx. Ilomstue o xaraimse. IloHaTHe O
XHMUYECKOM paBHOBeCHH. {akTOphl, BIUSIONHE HA CKOPOCTH XUMHUECKOH peaKnuu M MOJIOKEHHE
XAUMHYECKOTO PaBHOBECHS.

OKHCITHTENBHO-BOCCTAHOBHTEILHbIE peaxiuu, EKTPOHHBIH Hanasnc OKHCIIHTEBHO-
BOCCTaHOBUTENPHON peaxuuu. CoCTaBieHWE ypaBHEHNH OKHCIHTEIBHO-BOCCTAHOBHTEIBHBIX peakuuid c
HCTIONIb30BaHHEM METOJA 3MEKTPOHHOro Gaanca.

TeopHs 3IeKTPONUTHYECKOH IHCCOIHAINH. ONEXTPONKTEL M HE3NEKTPOMHUTHL KATHOHBI, AHUOHLL.
MexanusM JUCCONMALMA BEWECTB C PA3IHUHBIME BHIAMH XHMUYECKOH CBssH. CTEmeHs [KCCOLMALHH.
Cunprble i ciabble S7IEKTPOTHTHL

Peakuny HOHHOTO 0OMeHa. YCIOBUS IPOTEKAHNS PEAKIAN KOHHOTO o0MeHa, TIONHBIE U COKPAUIEHHEIE
VOHHBIC ypaBHEHHs peakiui. CBOHCTBA KHCIOT, OCHOBAHME u coliell B CBeTe NpPENCTABICHUH 00
SNEKTPONUTHYECKOR mucconuanyuy. KauecTReHHbIe peakiuy Ha HoHEL [OHSTHE O THIPOIH3e COeH.

Xumuneckuil 3KCHepUMenn:

O3HAKOMIICHHE C MONEIAMH KPHCTAIIUYECKHX DEINETOK HEOPraHHYECKHX BEINECTB — METAUIOB H
HEMETAIOB (rpaura W anMasa), CIOIKHBIX BEIIECTB (XJIOPHIA HATPHs). HCCIEHOBAHHE 3aBHCHMOCTH
CKOPOCTH XHMHYECKOH PEaKIMH OT BO3NEHCTBYS pasauyHb (aKkToOpoOB, HCCIIENOBAHNE JIEKTPOIPOBOIHOCTH
pacTBOPOB BEINCCTB, MPOLECCa TUCCOLMAINK KHCIIOT, IIeNodel U coneli (BO3MOMKHO HCIIOIB30BAHKE BHIEO
MAaTepUanoB), MPOBEACHNE OMBITOB, MIUIFOCTPHPYIOIIAX [PH3HAKA MPOTEKAHUS peakiuii WOHHOTO oOMeHa
(oGpasosamme ocanka, BbleneHWE rasa, o6pasoBaHie BOIBI), OIBITOB, HITIOCTPUPYIOIIAX IIPUMEDEI
OKHCITHTEIBHO-BOCCTAHOBUTENBHBIX PeaKiliii (TOpPeHHe, PEakiUy PasioKeHusi, COSIUHEHNs ), PACIO3HABAHNE
HEOPraHW4eCKUX BEINECTB C NOMOIIBEO KavYeCTBEHHBIX PEaKIMii Ha HOHBI, PELICHHE SKCIIEPHMEHTANBHBIX
3a/1a4.

HemeTaibl ¥ ¥X coOeNMHEHNs

OO0mas xapakrepucTuka ramoreHoB. OCOBEHHOCTH CTPOGHMS aTOMOB, XapaKTepHbiE CTENeHH
oxucnerus. CTpoeHre ¥ QU3MIECKHE CBOKCTBA MPOCTHIX BEINECTB — FaJOTeHOB. XUMHUECKHE CBOMCTBA HA
HpuMEpe XTopa (B3aHMONEHCTBHE C METalllaMH, HEMETAIaME, lnenodamu). Xiaoposomopom. CoisHas
KHCIIOTa, XUMUIECKHE CBOHCTBA, IOMyUeHue. npumMenerHre. JleficTBHe Xnopa U XJIOpOBOAOPO/aa Ha OPraHu3M
4eNnoBeKa. BaxuHeHmye XI0pHABI B HX HAXOXKIEHNE B IPHPOIE.

OBuwas xapakTepucTuka SneMeHTOB VIA-rpynnsl. OCOBEHHOCTH CTPOEHHS ATOMOB, XapakTepHbBIE
creneHu okuciaeHus. Crpoenve u QusudeckMe CBOMCTBA IPOCTHIX BEIMIECTB — KHUCIOPONA M CEpEL
AJIOTPOTIHEIE MOTMGHUKAIIME KUCIOPONa U Cepbl. XHUMHUECKKE CBOHCTBA cepbl. CEPOROIOPON, CTPOEHIE,
(usnyeckue W XHMHWYECKHe CBOMcTBA. OKCHIBI Cephl Kak NPEICTABHTENH KHCIOTHBIX OKCHIOB. Cepnas
KHCNIOTa, (HU3WYECKHE M XHUMMUYECKHE CBOWCTBa (00IMWe Kak NpencTaBMTeNs KAacca KHCIOT WU
cnienupuyeckue), XUMAYECKHE PEAKIUM, JIEKAIIEE B OCHOBE TIPOMBIIIIEHHOIO cocoba MoIyueHHs CepHOi
KuCnoTsL. [Ipumenenne cepHo kucnoThl. COMM CEPHON KUCIOTHL, KAYeCTBEHHAS PEaKiist Ha Cymb(har-HOoH.
Haxomnenne cepsl u e€ coemvHeHHE B IpHpose. XUMHYECKOE 3arps3HEHHE OKpPYKAromledl cpemsl
COCNVHEHMSAME CEpbl (KMCIOTHBIE MOXAH, 3arpA3HEHHE BO3ZyXa U BOJOEMOB), cmoco0bl ero
[IPENOTBPAIICHHS.

Obmas xapakrepucTuka smemMeHTOR VA-rpynm:n OcoBSeHHOCTH CTPOEHHSI aTOMOB, XapakTepHbIE
CTENEHH OKHCICHHUA. A30T, PACIPOCTPAHEHHE B IIPHPOIE, HULUECKHE W XHMHUCCKHE CBOHCTRA. Kpyrosopot



a30Ta B TPHPORE. AMMHAK, €r0 (U3UYCCKHE M XUMHUCCKHUE cRO¥CTBA, TonydeHHe u npuMerenne. Comu
AMMOEHHS, HX (QH3MYECKHE H XUMHYECKHE CBOHCTBA, NPHMEHEHHE. KauecTseHHas peaxiys Ha WOHBI
avmonus. A30THAs Kuciora, e€ momydenue, (usuuecKue W XUMHHCCKHAC cBolicTBa (oOmme Kax
IpeNCTaBUTENS KIacca KUCIOT K crienuuueckue). Vicnons30BanKe HATPATOB i CONIEH aMMOHHS B KadCCTBE
MUHEPATBHEIX ynoOpeHH#. XMMHYECKOe 3arps3HCHHC OKpYKAIOMme! CpPelBl COENMHCHHAMH a30Ta
(KUCIOTHBIE TOMKIM, 3arps3HEHHE BO3AYXa, MOYBBI U BomoEMoB). ®ochop. amIOTPONHbIE MOAMpUKALEY
dochopa, huzrueckre 1 XUMHUIECKHE CBOkCTBA. OKCHI docdopa (V) u hocdopras KucinoTa, GUIHICCKIE 1
XUMHYecKHe CBONCTRA, noydyerue. Vicnonp3osanue GocdaroB B Ka9eCTBE MUHEPATBHBIX ynoOpeHu.

O6miasi XapakTepucTHka sneMeHToB [VA-rpymnbl. OCOBEHHOCTH CTPOCHHS ATOMOB, XapaKTCPHBIC
CTENEHH OKWCIEHHMS. YIIEpOX, ajUIOTPONHEIE MOIM(UKAIMHA, PACIPOCTPAHEHNE B MPHPOAL. u3nueckue
xuMmIgecKue croficTsa. Ancopbmms. Kpyrosopot yrnepona B npepose. OKCH/IB! yIaepoaa, ux duznueckue u
XHUMUUECKHE CBOMCTBA, NEHCTBHE HA JKHBBIE OpraHA3MSl, MONyYeHHe H NPHMEHEHHE. OKOIOTHYECKHE
poGiIeMbl, CBA3aHHBIE C OKCHIOM yrepora (IV), rumoresa [IOOATBHOTO TOTEIICHNS KITMMaTa, TapHAKOBBIA
sddext. YrombHas KHCIOTa U €€ COJH, X QU3HIECKHS I XHMHIECKIIe CBOMCTBA, MOTYUCHUE U NIPHUMEHEHHE.
KasecTBenHas peakius Ha KapOoxar-uoEel.  MCIonp30BAHHE xapboHatoB B OBITY. MEIHUIAHE,
MPOMBIIIIEHHOCTH U CEIBCKOM XO3SHUCTBE.

ITepBoHauUanbHbIE NOHATHS 06 OPraHWYEeCKEX BEIIECTBAX KAk O COCMMHCHHAX YIEpONa (MeTaH, 3TaH.
STHIIEH, AleTUIIeH, JTAHON, TIHUIEPHH, YKCyCHAs KucnoTa). [IpHpoHbIe HCTOIHHKA yIIIEBOIOPOLOE (yroms,
IIPUPOIHEIA Ta3, HedTh), MPOAYKTHI KX IiepepaboTKH (ben3uH), UX ponb B OBITY W MPOMBIIIEHHOCTH.
[onsTre 0 GHONOIMUECKY BayKHBIX BEUECTBAX: XUpax, Oenkax, yrieBofax — U UX PO B H3HM HEIOBCKA.
MarepuanbHOe eIHHCTBO OPraHHYeCKHUX U HEOPraHAIeCKHX COEMMHEHM.

Kpemuut, ero Qusudeckue H XMMHYECKHEC CBOHCTBA. MHONYYCHHE M MPUMEHCHIC. Coenvnenus
kpeMHus B Tpupoze. OOmipe mpeacTapienys 00 OKCHAS KPEMHHS (IV) m xpemHueBOH KucnoTe. CHITHKATBL
WX MCIIONB30BAHKE B OBITY, B TPOMBIIUIEHHOCTH. Baykneliuie CTpOUTEIbHEIC MATEPHAIBL: KEpaMUKa, CTEKIO,

nement, GetoH, kenezoberon. I[Ipobrmembl O€30MACHONO MCIONB30BAHKA CTPOMTEIIBHBIX MaTepuaioB B
TIOBCEIHEBHOH KE3HH.

Xumudeckuii SKCnepumMern:

u3ydeHre 00pasloB HEOPTaHHWYECKUX  BEIIECTB, CBOHCTR COJISHOH  KHCIIOTHL, ~ [POBEACHHUC
KaJeCTBEHHBIX PeaKuyil Ha XITOPHA-HOHbl i HaOMIOICHNE IPU3HAKOB HX MPOTEKAHIA. OMBITHI, OTPAKAFOIINE
(usnueckEe ¥ XMMHYECKHE CBOMCTBZ TAJOICHOB ¥ HX coenwHEeHHH (BO3MOXHO HCHOIB30BAHHE
BUICOMATEPHUAIIOR), O3HAKOMIIEHHE ¢ 00pasLiaMy X10PH/IOB (raIoreHMI0B), O3HAKOMIEHHE ¢ 00pasaMH CEPbl
¥ e COCTMHEHUIME (BO3MOYKHO HCHONb30BAHHE BHIEOMATEPHANOB), mabmrofeHye mpouecca OOyIIMBaHUA
caxapa TON JEHCTBHEM KOHIEHTPHPOBaHHOH CEpHOM KHCIOTHI, HW3YYEHHE XUMHHICCKHX CBOMCTB
pasz0aBieHHOH CEpHOW KHCIOTHI, IPOBEICHHE KaUeCTBEHHONW peakiuu Ha Cyibdar-HOH W HaOIIoNeHUE
mpu3Haka e€ MPOTEKAHWs, 03HAKOMIICHHE C u3HEECKUMH CBOMCTBAMH a30Ta, dochopa 1 UX COCAUHEHHH
(BO3MOIKHO HCTIONB30BAHHE BH/ICOMATEPHAIIOE), o6pasmamu a30THBX 1 GOCHOPHBIX ynoOpexrui, moaydeHne,
cobupaHue, paclo3HABAHHME 4 H3ydeHWE CBOMCTE aMMuaKa, NPOBEACHHC KAUECTREHHEIX peakiulli Ha MOH
aMMOHHUS ¥ (ocdhaT-HOH H H3Yy4YEHHE NPH3HAKOB MX NPOTCKAHFI, B3AMMOENCTBYE KOHIICHTPHPOBAHHOH
A30THOH KWCIOTEI C MEAbi0 (BOSMOXKHO WCTIONB30BAHHE BHICOMATEPHANOB), H3YHEHHE MOJENeH
KPUCTAJUTHYECKHX DEMIETOK anMasa, rpaduta, QyIIepeHa, O3HAKOMIEHHE C IPOLECCOM amcopoIyn
DACTBOPEHHBIX BEILECTB AKTHBUPOBAHHBIM YIIIEM H yCTPOMCTEOM TPOTHBOTA3a, IMONYTICHHUE, cobupaHue,
PACTIO3HABAHKE M W3YUEHHWE CBOWCTB YITIEKWCIIOTO ra3a, MPOBEACHIC KaueCTBEHHBIX peakuui Ha KapOoHaT 4
CHIMKAT-WOHBl ¥ W3y9eHHE I[IPU3HAKOB KX TNPOTEKaHHUs, O3HAKOMIICHHE C TpomyKiyeli CHIUKaTHOH

MIPOMBIIIIEHHOCTH, pPEIIEHHE SKCIEPHMEHTAIbHBIX zanad o TEME «Baxmeniiupe HeMeTallbl i HX
COCTUHCHEHAD.

MeTaabl 1 WX COSAHHEHHHA

O6was XapaKkTepucTHKa XHMHYECKUX 3JIEMCHTOB — METallloB Ha OCHOBaHMM MX TMOJIOKEHHSI B
[lepuonuuecKoR CHCTEME XHMHYECKHMX 3IIEMEHTOB II. Vi. Meunzeneesa u CTPOCHHA arOMOB. Crpoenue
MeTauoB. MeTamadeckas CBI3h ¥ META/UIMuecKas KPHCTATAYECKas PeIeTka. SIeKTPOXUMUYECKUA Psill
HanpsokeHui MeTannoB. DH3WYECKHME W XUMHICCKHC cBoiicTRa Mmerawios. Ob6mue CrocoObl MOTyUeHHA
MeTawioB, TToHATHE 0 KOPPO3MH METAIOB, OCHOBHBIE CIIOCOOBI 3alATHL UX OT KOPPOSHU. Cnnaesl (CTamb,
qyTYH, MOpAIOMEHIH, OPOH32) U HX NPUMEHCHYE B GBITY ¥ MPOMBILILIEHHOCTH.

Ilfenounple MeTaNIbl: TONOXEHHE B TMepuonyyeckoif cHUCTEME XMMHHUCCKUX 3SIEMEHTOB a. W
Menneneepa, CTPOEHHE HX aTOMOB, HaXOXKISHHE B HPUPOIE. duspgeckue W XUMWYECKHe CBOMCTBA (Ha
npuMepe Harpus ¥ Kaius). OKCHIB! B THPOKCHB! HATPHA M KaJTHA. TIpuMeHEHHE IENOYHBIX METAJIIOB 1 HX
COETHHEHHN.

IlefouHO3EMeENbHBIE METAUTBEl Markuif ¥ Kaibldi: mojoxeHue B IlepHOIHYecKOd CHCTEME
xuMmrgeckux snemenToB . M. MerzaeneeBa, cTpOEHUE UX arOMOB, HaXOXJICHHUE B MPHPOJIE. Du3AYecKue |



XUMHYECKHE CBOMCTBA MArHWS M KaNblMs. BakHelllne COeNWHEHHs Kaublius (OKCHI, MHAPOKCHI, COIH).
JKECTKOCTD BOZIBI U CIIOCOOLI €€ yCTpaHEeHNU .

AntoMuHER: monoxkeHHe B llepuoamdeckoil cucTeme xumuueckux snementos M. M. Menpeneesa,
CTpOeHUE aToMa, HaXOXKIeHwue B npupoze. Ouzpdgeckue W XHMHUYECKHE CBOWCTBA amioMHHUL. AM(OTEPHEIE
CBOMCTBA OKCHAA 1 FUNPOKCHTIA ajlFOMUHMA.

Keneso: monoxenwe B [lepromuueckoii cucreme xumudeckux snementos JI. M. Menneneesa, cTpoeHne
aToMa, HaxXO)KACHHE B npupone. PusudecKkye U XUMHIeckue csolicTra xkenesa. OKCUIsl, THAPOKCHIBI H COIH
xkenesa (IT) u xenesa (II1), ux cocTag, CBONCTRA U HOIYUEHHE.

Xumuyeckuii 3xcnepumenn:

O3HAKOMIIEHHE ¢ oOpasuamu METalloB ¥4 CIUIABOB, HX OH3UYECKUMH CBOWCTBAME, H3YYEHUE
PE3YNBTATOB  KOPPO3MK  METAJIOB  (BO3MOXKHO — HCIONB30BAHHE BHIEOMATEpPHAsoB), OCOGEHHOCTEH
B3aMMOJICHCTBHS OKCHJIA KaJblMid H HAaTpus ¢ BOHOH (BO3MOXKHO HKCIIONB30BAHHE BHJIEOMATEPUATIOR),
UCCIIENIOBaHNE CBOMCTB KECTKOM BOMEI, MPOTIECca FOPEHHS JKENE3a B KHCIOPoe (BOSMOXKHO HCTIOIL30BAHME
BUJICOMATEPHAIIOB); IPU3HAKOB TIPOTEKAHFS KAUECTBEHHEIX PEAKIHil HA HOHBL: MATHHS, KAJbIHs, ATIOMHHNIS,
nunka, xenesa (II) u xenesa (1), menu (II), Habmonenre U ONMHUCAHYUE MPOIIECCOB OKpAIllMBaHUs TTaAMEHH
HOHAMH HAaTpHf, Kalusd H Kanblus (BO3MOXHO WCIONB30BAHHE BHICOMATEPUATIOB), MCCIIETOBAHHE

aMQJOTSpHI:IX CBOMCTR THAPOKCHAA anrOMHHUA U THIPOKCHIA IHHKA, PEeUICHUE SKCICPHMEHTANIEHBIX 3a/1a4 110
Teme «BaxkHelHue MeTaIs! U uX COCHOMHCHM).

XHMHS ¥ OKPYKAIOMAs cpea

BemecTsa # Marepuanbl B NOBCEHHEBHON H3HW ueNOBEKa. Be30macHOe HCMOMb30BAHME BEIIECTB H
XHUMUIECKHX peaKiuii B ObiTy. [IepBasd moMoIis Ipy XUMUYECKHX 0XKOTaX W OTPABIEHUSAX.

XuMAYecKoe 3arpAsHEHMe OKpyKalomiell cpexsl (IpefembHas MOMyCTUMAs KOHIEHTDALHS BELIECTS,
nanee — I1IJIK). Ponp XuMuu B peIIeHHH SKOJIOTHYECKAX MTPOBIEM.

Xumueckuil IKCnepuMenm:

usy4eHve 00pasioBs MaTepranos (CTEKIO, CILIABE METAIIIOB, TIOIHMMEPHEIE MaTePHAIIBL).

Measicapedmemevie ceasu

Peanusanys MeXTUpEIMETHBIX CBs3el IPH H3yYeHHM XHMUE B 9 KIACCE OCYIIECTRISETCS Hepes
HCIIONIb30BAHKE KaK O0IIUX €CTECTBEHHO-HAYHBIX MOHSATHHN, TAK ¥ TOHSTHH, SBISFOIIMXCS CHCTEMHBIMYU 1715
OTACNBHBIX MPEAMETOB €CTECTBEHHO-HAYTHOTO IIUKIIA.

Obmue ecTecTBEHHO-HAy4YHBIE MOHATHS: HAy4HBIN (AKT, CUIOTE3a, 3aKOH, TEOPHs, AHATH3, CHHTES,
KiaccuuKarys, TEepHOIUYHOCTh, HAONIONEHNE, JKCIEPUMEHT, MOJCTHPOBAaHHE, H3MEPEHHE, MOJIEIb,
SIBTICHUC, TTAPHUKOBLIH 3Q(EKT, TEXHOIOTHSI, MaTePHAIIEL.

Du3uKa: MaTepus, aTtoM, MEKTPOH, NPOTOH, HEHTPOH, WOH, HYKIIHI, H30TOINB], PAIHOAKTHBHOCTS,
MOIIEKYIIa, JNEKTPUYECKHN 3apsll, MPOBONHHKH, HONYIIPOBOMHHKY, MU3IEKTPHKH, (DOTOSIEMEHT, BEMIECTRO,
Tel0, 00BEM, arperaTHoe COCTOSHUE BEINECTBA, a3, PACTBOP, PACTBOPUMOCTE, KPUCTALIHYECKAS PEIIETKa,
CIiaBbl, (U3MYECKHE BENWUUHBI, SAMHHUUBI H3MEPEHHS, KOCMHYECKOE IIPOCTPAHCTRO, MJIAHETHI, 3BE3NIBI
Comnaue.

buomorua:  doTocuHTes, npxanwe, Omocdepa. IKOCHCTEMa, MHHEpaNbHBIE  ymoGpeHus,
MHKPOSIEMEHTBL, MAKPOIIEMEHTEI, ITATATEIbHBIE BEIECTBA.

T'eorpadusa: atmocdepa, rumpochepa, MUHEpATIbL, TOPHEIE TOPO/EL, ITOJE3HbIE UCKOMAEMEBIE, TOILTHBO,
BOJHEIE PECYPCEHI.



CBOMCTB BEIIECTB ¥ XWMWYECKHX pEeaKiuif, eCTECTBEHHO-HAYYHBIC METOMB! MO3HAHHA —
HabmoneHue, W3MEPeHWe, MOISTHPOBAHME. OKCTIEpMMEHT  (DeanbHeid W MBICTICHHBIH ).



9 KJTACC

l KosmuecTR0 IAC0B

|

Ne
’ HaumveHoBaHHe PA3Ie/ioB U TEM NPOrpamMmMbl \ 8 Kontpoabubie | I[IpakTuvec
n/m cero
\ pabdoTEI Kre padoTnl
Pasznen 1. BemmecrBo B XUMHYECKHe PeaKiluA ~
11 TToBTOpEHNUE U yIIIyOIeHHE 3HAHNUH OCHOBHBIX \ 5 1 ‘
) paszenos Kypca 8 xnacca | )
19 OCHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHUX ?
oo &
peaxiui
13 DNeKTPONUTHIECKAs JUcconrays. XuMUISCKIEe g 1 )
' pEaKI¥y B pacTBOpax
HWToro 1o paszpeny 17
Pazmen 2. HeveTaIbl ¥ HX COEIUHEHHS
21 Q0mas XapakTepUCTHKa XUMUYECKUX 3IEMEHTOB 1 4 1
s L
VIA-rpynmnsL ["anoreHs
19 O6m1as XxapaKTepPUCTHKA XUMAUYECKUX 3NEMEHTOB 6
. VIA-rpynnsl. Cepa u €€ COeIUHEHHs
23 Obmuias XxapaKTePUCTHKA XUMHYECKUX 3NEeMEHTOB 5 1
s !
VA-rpymmsl. A3ot, pocdop ¥ UX COeAUHCHHS
OO0mas XapakTepUCTHKA XUMUIECKAX 3IEMEHTOB
2.4 IVA-rpynmbl. YInepoa H KpeMHAH 1 uX 8 1 2
COEIUHEHNS
VITOTO 11O pasneny 25
Pazpen 3. Meranibl M BX COSNHHSHHAA E
3.1 Ofmme CBOCTRA METAILIOB 4 '
3.2 Bajxuelimme METAIIBI H UX COEIHHEHUS 16 1 2
HWroro no pazneiy 20
Paznen 4. XumMEs 1 oKpYyKAIONas cpexa
4.1 BermecTBa U Marepyalibi B JKU3HH 4ETI0OBCKA 3
Wroro no paszneny 3
Pe3epBHOE BpEMS 3
OBILEE KOJIMYECTBO YACOB I10 MPOI'PAMME 68 4 7




9 KJIACC

ﬁ' I b ypora Beero g.::fl. ﬂaTa (baKT.
| Tlepuonwueckuit 3akoH. Ileproautdeckas cucTema 1
xumugeckix snemenTos J1. . Menpeneesa
]Z 3aKOHOMEPHOCTH B H3MEHEHHUH CBOKCTB XUMAYICCKIX |
3JIEMEHTOB TIEPBBIX TPEX MEPUOIOB
" Knaccubukaiys 1 HOMEHKIIATYPa HEOPTaHUIECKUX .
? BEILIECTB
4 BHIbI XUMUUECKOH CBSI3W M THIIBI KPHCTAIAHCCIHX !
DPEmETOK
KouTpomsaas paGora Nel o teme «IIoBTOpeHUE U
5 yroyOneHne 3HaHUH OCHOBHBIX Pa3/IeioB Kypca 8 1
Kiaccan
6 Kraccudukariyis XUMHYECKAX PEaKni M0 pasIiuHbM .
IpH3HAKAM
7 TToHATHE O CKOPOCTH XUMUYECKoH peaknun. Ilonarue 0 1
TOMOTEHHBIX ¥ FeTEPOrEHHBIX PeaKiuaX
TloHsTHE O XMMHYECKoM paBHOBeCHH. DaKTOPEL
8 BIIASIONINE HA CKOPOCTh XUMHUYECKOH peaKiii U 1
MONIOYKEHAE XUMHHYECKOTO PABHOBECH S
9 OKUCTUTENBHO-BOCCTAHOBUTENBHBIEC PEAKIIHH 1
10 Teopus 3NEKTPONUTAUECKOH ;mccoﬁﬂanﬂn. CunsHeie B |
cabpie NIeKTPOITHTEI
11 VloHHBIE YPAaBHEHUS PeaKIuii 1
1 X pMHUecKie CBOHCTBA KMCIOT ¥ OCHOBAHMIT B CBETE ,‘
I npencTaBneHuii 00 SMEKTPOMUTHUECKOH TUCCOLHAIHA 3
13 X UMAHECKIE CBOMCTRA coneil B CBETe PENCTABICHIH 1
7 00 2MEKTPOMUTHYESCKON MUCCOHALNH
14 TTousgTHE O THAPOIH3E CONEN 1
15 O6obuieHye ¥ CHCTeMATH3AIIHS 3HAHUH 1
16 TIpaxTuueckas padota Ne 1. «Pemenne |
3KCIEPUMEHTANBHBIX 3a1ad)»
17 KourponsHas padoTa Ne2 o Teme «3NEKTPONHTHIECKaS .
nucconnanys, XUMHUECKHE Ppeakidi B pacTBOPaXy
18 O6mas XapaKTepUCTHKa TaloTeHOB, XAMUMECKHE !
cBOficTBA Ha ITpUMEpE XJIopa
19 X1oposogopoa. ComnsHast KUCI0Ta, XUMUICCKAE !
CBOHCTBA, MOTYUYEHUE, TPUMEHEHNC
20 TIpaxruueckas padota Ne 2 mo Teme «Ilony=enue )
COJSTHOH KHCIOTHI, H3y4eHHE €€ CBOHCTBY
21 BBUHCIEHAS IO YPABHEHHSIM XUMIYECKHX PEAKIIHHI, 1




€CJIHA ONWH U3 PEarcHToR JIaH B M30BITKE

2
2

O6Inas XapakTepucTHKa SMEMEHTOB V IA-rpyiis

Annorponuslie MonubuKanuu cepbl. HaxoxaeHne cepel

¥ €€ COeIMHEHUN B TIPHUpOIe. XUMUYECKHAE CBOMCTRA
CEpPEL

CepoBomopor, cTpoeHne, PU3HIeCKHe U XHMUYeCKHe
CBOMCTRA

Oxcunst cepsl. CepHas KucioTa, PUIHUECKUE U
XKVMHYECKHE CBOUCTRA, IPUMEHEHEE

XuMu4ecKye peakiiuy, JIe)Kanme B 0CHOBE
IIPOMBIILIIEHHOTO C1I0c06a MOIy9eHus CepPHOY KHUCIOTEL.
XHMHYECKOe 3arpa3HEeHUE OKPYKaromel cpenbl
COEIHHEHUSIME CEPHI

27

Beruucnenye MaccoBOH 10 BBIXOJa IIPOXYKTa
peaxiuu

Ob6mmias xapakTepucTHKA 3[EMEHTOB V A-rpynisl. A30T,

pacnupocTpaHeHue B Ipupoje, Gu3HuecKue u
XHMHYECKHE CROMCTRA

Ammuak, ero Gu3nyYecKre i XUMHUYECKHE CBOHCTRA,
TIONIyYeHHE ¥ NPUMEHEHHE

Ipaxtuyeckas pabora Ne 3 mo teme «Ilonyuenue
aMMuaKa, H3yUeHHE €r0 CBOHCTBY

A30THas KKCIIOTa, e& QU3WYECKHE U XUMUYECKHe
cBOlicTBa

LI
3]

Vcrons30BaHie HUTPATOR U CONeH aMMOHNUS B Ka9eCTBE
MUHEPAIHHBIX yIoOpeHui. XHUMHUYECKOe 3arpsa3HeHre
OKPYIKAIOIIEH CPEB! COEIUHEHUAMHE a30Ta

®ochop. Oxeun bocdopa (V) u Gochopras xuciora,
(u3MYECKIe U XMMUYECKHUe CBOHCTBA, OTyUeHKE

Hcrnonsaopanne GpocharoB B KQUECTBE MEHEPAILHEIX
ynobpenuit. 3arps3HeHNe IPHPOIHON CpeIb
bocharamu

VYriepo|, paciipoCTpaHEeHHE B IIPUPOAL, (hu3uuecKne 1
XUMHAMECKHE CBOHCTRA

OKCHIBI yIIeposa, UX (U3nYecKre i XUMAIeCKUe
cBoOlicTRA. DKOIOrUYecKye NPOOIEME], CBI3AHHEIE C
oxcuznom yriepoaa (1V)

VYrompHas KHCIIOTa | €€ COIU

ITpakTrgeckas paGota Ne 4 no reme "[lomygeHue
yIIeKHCsIoro ra3a. KadecTBeHHas peaKnus Ha KapOoHar-

1]

HOH

IlepBoHaYaIBHEIE OHATHS 00 OPraHHIeCKuX
BEIIECTBaX Kak O COSAUHEHHIX YITIEpoaa

40

KpemHult 1 ero COeqHHEHUS

ek




TIpaxruyeckas pabora Ne 5. Pemenne

41 SKCIepUMEHTAIBHBIX 337189 TI0 TEME «BaxuHeHAne 1
HEMEeTalIbl U UX COEIUHEHUSD)

1 KouTtponbHas padoTta Ne3 1o Teme «B arkHeR e 1
HEMETAIUTBI U UX COEIUHCHUS?
O61mas XapakTePUCTHKA XUMAIECKUX SIEMEHTOB —

43 METAIIOR. MeTaniprgeckas CBsI3b ¥ MeTAILIHYECKas .
KpUCTAIIAIECcKas pemeTka, Ou3uuecKie cBoOiicTBA
METalJIOB

44 KUMHUUECKHE CBORCTBA METAILIOB, DIEKTPOXUMIYECKUH 1
psil HaUpsOKEHHH METaJIIOB
O61ume criocobs! monyuerus MeTamios. Crassl.

45 BrrauclieHus 10 ypaBHEHHAM XUMHYECKHX peaxuuii, 1
eCIi ONMH M3 PEarcHTOB CONECPKHT NPHMECH

46 [ToHATHE O KOPPO3UY METAIIIOB 1

47 eno4HbIC METAILIEL 1

48 OxcHpl ¥ TEAPOKCUIBI HATPHS 1 KaJIud 1

49 [Tenouno3eMeNbHbIE METAIIBL — KanmbI|i B MarHU# 1

50 Baxcaeliimye coeqUHEHMS KalbIyis 1

51 O606eHre ¥ CHCTEMATH3ATHSA 3HAHNH 1

52 Y écTkoeTh BOMbI B CIIOCOOB! €€ yCTpaHCHU: 1

5 Tpakrrueckas padora Ne 6 mo Teme "JEcTkoCTs BONBL A |
MeTO/Ibl 68 yCTpaHeHHA"

54 AnoMUHUH 1

) AmboTepHbIe CBOKCTBA OKCHIA i THAPOKCHIA 1

56 HKeneszo 1

57 Oxcuibl, THAPOKCHABL 1 conn xenesa (11) u xenesa (1) 1

58 O606meHNe ¥ CHCTEMATH3aIIMs 3HAHNI 1

r TTpaxTuueckas pabora Ne 7. Penienne l|

59 SKCIIEPMMEHTANBHEIX 337184 110 TeMe «Baxuehme 1 \
METaJLIB! ¥ UX COSMUHCHUM) ,
BLIUKCICHES TI0 yPAaBHEHNSM XUMHHUECKAX PeaKiuH, l‘

60 eCITY OIWH W3 PEAareHTOB JaH B H30bITKS UM CONCPIKUT . '
TpuMecH. BEMHHICIEH)s MaCCOBOH 0TI BhIXO/E
MIPOMYKTa PEAKIIUH

61 O60o06ImeHre 1 CHCTEMATY3AINS 3HAHHIH 1

6 KorTponsHas pa6ora Ned mo Teme «BaxHEHIIHE |
METAIB! B WX COEIMHEHHSD)

63 BemecTsa 1 MaTepHAJEI B [IOBCEIHEBHOMN HKI3HH i
GeNoBeKa

64 Xumuueckoe 3arps3HeHHe OKPYKaroIeH Cpeibl 1

65 PonE XUMHH B pELIEHHH 3KOJIOTHYeCKUX Ipodiem 1




(66 N O6006meHue ¥ CHCTEMATH3AIHS 3HAHUH

67 l O600MmeHNEe U CHCTEMATH3AIS SHAHMH

68 ‘ O606IIeHAE U CHCTEMATH3ALUS 3HAHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

68
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HOACHU T EJIIBHAS 3ATTUCKA

IIporpamma no xumun Ha yposse cpensero obumero o6pazoBanus paspaGoTaHa HA OCHOBE
DefepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 ofbpazoBanuu B Poccuiickoit
@eneparumn», TpebopaHud K PE3ylbTaTaM OCBOGHMS (elepaibHO  06pa3zoBaTebHOMN
TIpOTpaMMBI cpefiHero obmiero obpasosanus (DOT] COO), nmpencrasnenusx B ®OenepanbHOM
FOCYNApPCTBEHHOM 00pa3soBaTeNbHOM CTaHAapTe COO, ¢ yuérom Komuenmuu NIperiogaBaHus
y4ebHoro mpenmera «Xumusy B 00pa3soBaTeNbHbIX OpraHM3auusX Poccuiickol Denepanvu,
PEAITM3YIOIINX OCHOBHbIE 06Pa30BaTENEHbIE IPOrPAMMEL, ¥ OCHOBHAIX nonoxenui «Ctpareruu
PasBUTHA BociuTanus B Poccuiickoit ®eneparnu ua nepuon no 2025 romay (Pactiopsikenue
IIpasutenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcroBy momxomor « paspaboTke NPOrpaMMsl o XMMHUW, K OIpeNeneHuro obIei
CTpaTeruu oby4eHus, BOCIUTAHNS U PA3BUTHS 00y4aroLuXCcsl CpencTBAMHY y4eGHOro mpenmMeTa
«Xnmus» mng 10-11 kmaccos Ha 6a3oBoM YPOBHE COCTaBUIIM KOHUEHTYallbHbIE MOJOXKESHUS
®I'0C COO o B3aUMOOOYCIIOBIICHHOCTH Liefiet, CONEpXaHus, DPE3yNbTATOB OOYYEHUS u
TPeBOBaHUI K YPOBHIO [IOATOTOBKH BBIIIYCKHIKOBR.

Xumudeckoe — ob6pasosanrie, HOydaeMoe  BRIMYCKHUKaMK  06ieo6pa3oBaTenbHO
OpTaHW3AIMH, SBISETCH HEOTHEMIIEMON YaCTBIO WX obpazoBaHHOCTH. OHO  CIYKHUT
3aBCPIIANOINNM 3TallOM DPEaM3aluK Ha COOTBETCTBYIOMIEM €My 0a30BOM YPOBHE KITFOUERBIX
IIEHHOCTEH, MNPHCYIIUX IIENOCTHON CHCTEME XUMHAYECKOTO 00pa3oBaHus. OTH NEHHOCTH
KacaroTCs II03HAHHS 3aKOHOB MPUPOLEI, HOPMHUPOBAHHA MHDPOBO33peHUs U 00LIell KyabTyphI
CJIOBEKA, a TaKkKe 9SKOJOTHYECKH OBGOCHOBAHHOIO OTHONICHHS K CBOEMY 3I0POBBIO U
NpUPONHOH cpenie. Peanusyercs: XuMuteckoe obpazoBanue obydaronmxca Ha YPOBHE CpenHero
obmmiero o6pasoBanus cpenCTRAMHE y4ebHoro npeamera «XuMUsY, COJepKaHue U MOCTPOEHHE
KOTOpPOro OMpENENeHbl B MPOrpaMMe 10 XHMHH C YUETOM CrnenyUKY Haykd XUMHH, ed
SHAICHHS B IIO3HAHHMH NIPUPOMBI U B MATEPHANBHON KH3HY 001IECTBa, a TAKXKE C YHETOM OBIIHX
UETEH H IPHHIMIIOB, XapAKTEPH3YIONTHK COBPEMEHHOE COCTOSHUME CHCTEMBI CPEeIHero obilero
obpazoBanus B Poccuiickoii Denepaiuu.

MU KaK SJIEMEHT CHCTEMEL €CTECTBEHHBIX HAYK KTpaeT 0COBYyr0 pOJib B COBPEMEHHO
LIHBUIIM3ANNK, B CO3JaHHH HOBOM 6a3ssl MaTepuaibHOMU KynsTypel. OHa BHOCHMT CBOH BKIag B
GOpMHpOBaHUe PAHOHAEHOTO HayH9HOTO MBIIIIECHNU, B CO3/IaHUE LIETTOCTHOTO TIPEACTABIEHNs
00 OKpY»aroIeM MHUpe Kak O eHHCTRE TIPHPO/BL ¥ 4EII0BEKA, KOTOpoe hOpPMHUPYETCS B XUMUU
Ha OCHOBE NMOHMMAHMS BEIECTBEHHOIO COCTABA OKPYIKAIOIIETo MUpa, OCO3HAHUS B3aWMOCBA3U
MEXIy CTPOCHHMEM BELIECTB, HX CBOHCTBAMU U BO3MOKHBIMA OGIACTIM IIPUMEHEHHS.

Tecuo BsammoneiicTBys ¢ APYTHMH  ©CTECTBEHHBIMU HAyKAMW, XHMHUS CTaja
HEOTBEMIIEMOM HYACTBIO MMPOBOW KYTBTYPBI, HEOBXOIHUMBIM YCIOBHEM YCHENIHOTO Tpyaa U
KU3HH Ka)XIoro 4neHa obmiecta. COBpEMEHHAS XHUMUS Kak HayKa CO3MIarelibHas, Kak Hayka
BBICOKMX TEXHONOIUH HalpaBiIeHa Ha pelieHue ro6aTbHbIX npobiieM yCTONYHBOIO pa3BUTHS
"ICJIOBEYECTBA — CHIPBEBOM, SHEPreTHYECKOM, MHINEBOH, SKOTOIHUECKOMN OeszomacHoCTH U
OXPaHbl 3[0POBbSL.

B cootsercTBUM ¢ 06mmMu UEIMA Y NIPUHLMIAME CPEIHEro obulero obpazoBanus
coliepxanue npenmera « Xumusy (10—-11 xnaccsl, 6a30Bb1it YPOBEHE U3YyUEHHS ) OPUEHTHUPOBAHO
PCUMYIIECTBEHHO Ha OBILEKYNBTYPHyIO IOATOTOBKY OByudarommxcs, HEOOXONMMYIO UM IJisi
BBIPabOTKH MHPOBO33PEHUECKHX OPMEHTHPOB, YCIICHMIHOIO BKIKOYEHHS B JKU3Hb COLHKyMa,
TMPONOIDKEHHS OOpa3OBaHMs B pPasiMUHBIX OGNACTSX, HE CRI3AHHBIX HEMOCPENCTBEHHO C
XUMUEH.

Cocrasmsnomumu npeaMera «Xumus» SBASIOTCS 6a30BhIe Kypchl — «Opranuyeckas
xumus» 1 «O01as ¥ HeOPraHWYECKas XHMHAS», OCHOBHBIM KOMIOHEHTOM CoziepXKaHHs KOTOPBIX
ABJIAIOTCS OCHOBEI 6230BOM HAYKU: CHCTEMA SHAHHH 110 HEOPTaHWYECKON XUMUU (C BKIIOYEHUEM
3HAaHUH K3 OOINEeH XMMUM) H OPTaHHYECKON XUMIH. @opMupOBaHKE DAHHOW CHCTEMB! 3HAHUM
PN M3yHCHHH IIPEAMETa OOECNEYMBAET BO3MOXKHOCTH PACCMOTPEHHS BCETO MHOrooOpasus
BEIIECTB Ha OCHOBE OOLUMX MOHATHH, 32aKOHOB U TEOPHIl XUMUH.

Crpykrypa comepanus Kypcos — «Opranuyeckas xumusy» 1 «O61as u HeopraHugeckas
XUMHS) C(HOPMUPOBAHA B NPOTPAMMe IT0 XUMUY HA OCHOBE CHCTEMHOIO TOJIXOa. K U3Y4EHHUIO
y4ebHoro marepumana u obycliosnena HCTOPUYECKH O000CHOBAHHBIM Pa3sBUTHEM 3HAHWN Ha
ONPENENCHHBIX TEOPETUUSCKHX YPOBHAX. TaK, B Kypce OpPraHHYECKOH XUMUH BellecTBa
PacCMaTpUBalOTCS Ha ypOBHE KIIACCHYECKOH TEOPUH CTpOEeHHs OPTaHWYECKUX COeNUHEHHH, a
TalKC Ha ypOBHE CTEPEOXUMUYECKUX H NIEKTPOHHBIX NPENCTABIEHHI O CTPOEHMH BEIeCTB.




LUBEICHUST 00 M3y9aeMBIX B KYpCE BEINECTBAX NEIOTCH B PA3BUTHU — OT YIJTIEBOJOPOAOR MO
CJIOXKHBIX OMONOTHYECKH AKTWBHBIX COENMHEHHH. B KypCe OpPraHHYeCKON XUMHUU II0JIYYaroT
Pa3BUTHE CQOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OBIIETO 00pa3oBadus IepBOHAYANIEHBIE
TIDENCTABICHAS O XUMUYECKOH CBSI3M, KIIACCH(QUKALIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOFICTB BEIIIECTB OT X CTPOEGHHS, O XUMUYECKOIT peaKiiuu.

ITon HOBBIM yrmoM 3peHus B mpemmere «Xumus» 6a20BOrO YPOBHS pacCMaTpHUBaeTCs
USYHEHHLIM HA YPOBHE OCHOBHOIO OOMEro o6pazoBanus TEOpPeTHYEeCKHUH Marepuan u
(aKTONOTUYECKHE CBENEHUS O BEIIECTRAX U XHMUUECKOH peaxuuu. Tak, B 4acTHOCTH, B Kypce
«O01masi 1 HEOPraHMYecKas XMMUL» O0YYaoIIUMCs] IIDE{OCTABRIAETCS. BOSMOXXHOCTE OCO3HATH
SHACHUE NCPHOAWIECKOTO 32KOHA C OOIIETEOpPETHYECKAX ¥ METONOIOrHYeCKIX ITO3ULINH,
TIIYOXKE IIOHSTH HCTOPHYECKOE M3MEHEHWe (YHKIWME 3TOrC 3aKOHA — OT obobmratomeii 1o
OOBSACHSIONIEH U IIPOTHO3UPYIOMISH.

Enunas cuctema sHaHui 0 BaxHeRmmmy BEIICCTBAX, WX COCTABE, CTPOEHHMM, CBONCTRAX U
HPUMCHEHHY, & TAKKE 0 XUMUIECKHX PEaKIMAK, HX CYLIHOCTH 1 3aKOHOMEPHOCTSAX POTEKaHUS
AomonHseTes B Kypcax 10 w11 xnmaccoB snemenTtamu COOEpIKAaHMS, HMEIONUMEI
KyIbTYPOJIOTHIECKHH U TPWKIANHOM XapakTep. 37w 3HaHWS CTIOCOOCTBYIOT TTOHUMAHUIO
B3AUMOCBASH XHMWM C [PYIMMH HayKaMW, DacKpbiBaioT ed POIlb B IIO3HABAaTENbHOW WU
[IPAKTUYECKOH AEITENBHOCTH YEIOBeKa, CIIOCOOCTBYIOT BOCITHTAHMIO YBAXEHHS K nporeccy
TBOPICCTBA B OONACTH TEOPMM M MPAKTHYECKUX TIPUIIOKEHMH XEMHAH, TIOMOTEIOT BBITYCKHUKY
OPUCHTHPOBATHCS B OOIMIECTBEHHO ¥ IMYHOCTHO 3HAYMMEBIX npobiiemMax, CBSI3aHHBIX ¢ XHUMHEH,
KPUTUYECKH OCMBICTMBATE UHOOPMALIHIO W [PUMEHSTS e UL HOMOMHEHNS 3HaHWH, pemeHus
AATCIICKTYANBHBIX ¥ 3KCIIEPUMEHTANBHEIX HCCIeNOBATENECKAX 3a0a4. B 1eom CONEepIKanme
yuebHoro npeamera « XHUMUSDY NAHHOIO YPOBHS H3YUCHHS OPUEHTHUPOBAHO HAa (POPMHPOBAHUE Y
00Y4aIOIIMXCS MUPOBO33PEHYECKON OCHOBBI /IS HOHWMAHMS dbunocodcrux unel, TaKux Kax:
MATCPHANIEHOE NMHCTBO HEOPTaHWYECKOr0 H OPraHIYecKoro MUpa, 00YCIIOBNEHHOCTE CBOMCTE
BEMIECTB KX COCTaBOM M CTPOEHWEM, TIO03HABAEMOCTS NPUPONHBIX ABIEHUH MyTEM
SKCIEpAMEHTa W DEIICHHS MNPOTHBOPEUMH MEXTy HOBBIMH bakTaMM ¥ TEOpETUHECKUMHU
[PEANOCEIIKAMY, OCO3HAHWE DOJIM XUMHH B DPEICHHM 3KOIOTHYECKHX npobieM, a Takxe
npobrieM cOepexenns 3HepreTHYeCKuX PECYPCOB, CEIPhS, CO3MAHHUS HOBLIX TEeXHONOTHH U
MaTepPHAaIOB.

B mianme pemenus 3anau Bocmwramus, PasBUTHUS U COLMANM3aluKM OGYYaiomumXCs
[IPUHATBIC APOrpaMMON MO XWUMME MOAXONBl K ONpPEIeIeHWIO COIEKaHUs K IOCTPOEHHS
NPEAMETA TIPELyCMaTPUBAIOT (OPMUPOBAHKE YHUBEPCATBHBIX YIEOHBIX NEUCTBHI, UMEFOIIHX
0230B0e 3HAUEHHE IS PA3TMYHEIX BHIOB NESTENbHOCTH: pelieHus npobiem, ToucKa, aHalu3a
u obpabotku vHOQOpMALWE, HEOGXONMMEIX g NpUOOPETEHUS OINBITA HPAKTHYECKOW W
MCCIIeNIOBATEIBCKON NEATENbHOCTH, 3aHMMAOILEH BaXHOE MECTO B TIO3HAHME XML

B npakTyKe NpenogaBaHus XUMHK Kak Ha YPOBHE OCHOBHOIO 001iero ofpasoBasus, Tak u
He YpOBHE cpenHero obmiero o6pa3soBaHusi, mpu OOpelellcHUH COLepIKaTeNbHOH
XapaKTEPUCTHKU LENeH M3y4eHUs NPEIMETa HANpPAaBIEHNWEM IMEePBOCTENEHHON 3HAYMMOCTHY
TpPallMMOHHO ~ NpU3HASTC (QOPMUPOBAHKE OCHOB XWMUYECKON Haykd Kak obNacTd
COBPEMEHHOTO €CTECTBO3HAHHS, MPAKTUYECKON NEATENBHOCTH YENOBEKA W KakK ONHOIO 3
KOMIIOHEHTOB MMDPOBOM KyNBTyphl. C METONUYECKOM TOYKM 3pEHUS TAKOH MOIXOD K
ONPENENICHAIO LIeeH W3yUeHN s PEeAMETA SIBISIETCS BIOJIHE ONPABIAHHbIM.

ComiacHo NaHHOW TOYKE 3PEHHS MIABHBIME LEISMH U3yHeHUs MpeaMmeTa «XuMusgy Ha
GasoBomM yposre (10 —11 xm.) sBnsoTCS: 5

® DOpPMMPOBAHME CHCTEMBI XHMHYECKAX 3HAHMI Kak BakHeHiied COCTaBIgIOLIeH
€CTECTBEHHO-HAYYHOH KapTUHEI MHpa, B OCHOBE KOTODOH /IeaT KIIOYEBBIE MOHSTHS,
PyHIaMEHTaNBHEIe 3aKOHBl U TEODMH XHMHH, OCBOGHUE S3BIKA HAYKU, YCBOGHUE WU
IOHUMAHWE CYIIHOCTH TNOCTYNHBIX 0006LleHnl MUPOBO33pEHYECKOTO —XapaxTepa,
O3HAKOMJIEHHE C UCTOPUEH MX Pa3BUTHS U CTAHOBICHHUS,

® (OPMHUPOBAHME U PA3BUTHE IPELCTABIEHUH O HAYYHBIX METOAAX TMO3HAHWS BELIECTB U
XEMHYECKUX DEaKIUH, HEOOXOMUMEIX IS NpHOOpETeHMs yMeHMH OPUEHTHPOBATECS B
MHDPE BEIECTB ¥ XUMUYECKUX ABNISHUY, UMEIOIIHMX MECTO B PHPOLE, B PAKTHIECKON 1
TIOBCENHEBHEOM XHU3HHA;

® PasBUTHE YMEHMH U CrnocoboB [AeSTensHOCTH, CBAAHHBIX C HAOMIONEHHEM W
OOBSCHEHWEM XHMMYECKOTO 3KCIIEDUMEHTE, COBMIONeHMEM npaBun  Oe30MacHOro
obpamienus ¢ BelecTBAMH.




METAIIPEIMETHGIE PE3VJILTATEI

MerarpeiMeTHbIE pPe3yIIBTaTEl OCBOEHHS YYEGHOTO npenMera «XWMHsS» Ha ypOBHE
CpenHero o00mmero o6pasoBaHys BKIIOYAIOT:

3Ha9UMBIE [Jis] g)opMHpOBaHHH MYPOBO33PEHIS OOYHArOUMXCS MEXAUCIUITHHAPHBIE
(MeXTIpeMeTHBIE) OOLIEHAYYHEIE MOHATH, OTpaXXarolie LENOCTHOCTh HAyYHOW KapTHHEL
MHpa ¥ CIeHXU(pUKY METONOB MO3HAHWS, HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BCIICCTBO, SHEPrusd, ABNCHHE, NMPOLECC, CHCTEMA, HayuHbIH daxt, npuHIMnO, runoresa,
SaKkOHOMEPHOCTD, 3aKOH, TEOPHS, UCCIIENOBAHUE, HaboNneHue, U3MepeHye, 3KCIIEPUMEHT U
Apyrue);

YHUBCDCaNbHbIE  y4eOHBIE  neficTBus (mo3HaBarensHELe, KOMMYHUKATHBHBIE,
PETYNATHBHEIE), 00eCHeuuBaomre (POpMHUpOBaH¥E  (BYHKLHOHANBHOMN rPaMOTHOCTH U
COLMANBHOY KOMIIETEHI[HH o0y4Jaromuxcs;

CIIOCODHOCTE  OOYYAIOMUXCS  HCHIOIB30RATE OCBOCHHBIE ~ MEXMCLUILIMHAPHEIE,
MHPOBO33PEHYECKHE 3HAHHMSA U YHUBEPCABHBIE y4eOHsle NeHCTBHS B MO3HABATENHHON u
COLIMANBbHOW MPaKTUKE.

Meranpenmernsie PE3YJIbTaThl OTPaXaOT OBJIANEHHE YHUBEPCATBHBIMHU yueOHbIMUY
1103HABATCIIEHBIM MY, KOMMYHUKATUBHEIMA ¥ PETYISTUBHBIME 8 CTRHSML

Osnanenue ynusepcasibnbivu y9eOHbIMMY O3HABATENLHBIMHA el CTRHSMEA:

1) 6azoBbie Jioruyeckue aeficTRuS:

CaMOCTOATENLHO (DOPMYIUPOBATE U aKTyanusupoBaTh IpoOIeMY, BCECTOPOHHE e&
paccMaTpuBarhk;

OHPCLENATE LeNy AEATENBHOCTH, 3a1aBas NapaMerpsl u KPUTCPUU WX TOCTIDKEHHS,
COOTHOCHTE PE3YJIBTAThL AEATEABHOCTH C TIOCTABNCHHBIMI LENsSMU;

HICITONIb30BaTh NPH OCBOCHHH 3HAHWM NPUEMDI JIOTHYECKOTO MBIILTSHMS — BBIJICTISATH
XAPAKTCDHBIC MNPU3HAKM MOHATHE ¥ yCTAHABIWBATE WX B3aUMOCBSI3b, HCIIONIB30BATh
COOTBETCTBYIOLIME TIOHATHUS TSI OOBICHEHUS OTHEIbHBIX (aKTOB ¥ SBIEHUIL;

BBIOMpAThE OCHOBaHUS H KPUTEPUU I KIACCUDHKALNU BEIIECTB M XUMUYECKHX
peaKIuii;

YCTaHABIUBATh NPUIUHHO-CIIEICTBEHHBIE CRAZHU MEXIY H3yYaeMbIMHU SIBICHUSIMU,

CTPOWTL JIOTHYECKHE DACCYXISHUS (WHIyKTHUBHEIE, IENYyKTUBHBIE, IO AHAJIOTHH),
BBIABIISTE 3aKOHOMEPHOCTH U NIPOTHBOPEHHUSI B paccMaTpuBaeMBbIX ABICHUAX, (OPMYIILPOBATE
BBIBOJIBI M 3aKITFOUESHNS;

IIPUMCHATD B IIPOLECCE MO3HAHMS, HCIIONB3YEMBIE B XUMUH CHMBOIHUECKHE (3HaKoBsIe)
MOJENH, TMPEeoOpPa30OBBIBATE MOJIEIBHbIE IPENCTaBICHUS. — XHMWYECKHH 3HaK (CHMBOI)
SNIEMEeHTa, XUMHYecKas GopMyna, ypaBHEHHE XHUMHHYECKOMH PeaKlKuyd — MpPU pEIIEHHH
YI€OHBIX TO3HABATENBHBIX H IPAKTHYECKIX 3a/la4, IPUMEHSITE HA3BaHHBIE MOJEJbHbIC
HPCICTABNCHIS Uil  BBISBICHUS XapaKTEPHBIX IIPU3HAKOB U3y4YaEMBIX BEIIECTB U
XUMUYECKUX PeaKiiyii.

2) 6a30BbIe HCCIENOBATEIbLCKHE eHCTRHS:

BI4NIETE OCHOBAMY METONOB HAYYHOTO MO3HAHNS BEINECTB H XHMUUECKIX PeaKLuii;

dbopmynupoBath IHenm u 3anauu HCCIEIOBaHUs, WCIIONB30BaTh IIOCTABIEHHBIE U
CAMOCTOATENBHO COOPMYIHUPOBAHHEIE BOIPOCH B KadecTse UHCTPYMEHTA TIO3HAHUS U
OCHOBBEI T (DOPMHDPOBAHHUS THIIOTE3Hl IO IIDOBEPKE IIPABUIBHOCTH BBICKA3BIBAEMBIX
CYXJICHUI,

BAaNCTh HABRIKAME CaMOCTOATEINBHOTO INaHUPOBAHWS ¥ IPOBENCHUS YUYEHUHUECKUX
OKCIIEDAMEHTOB,  COBEPIICHCTBOBaTH  yMeHHS  HAONIONATs 332  XONOM nporiecca,
CaMOCTOSTENBHO NPOTHOSUPOBATH €r0 PE3yNsTaT, (QOPMYIHPOBATH obobuenns u BBIBOIbI
OTHOCHTENBHO NOCTOBEDHOCTH DE3YNBTATOB HUCCHENOBAHMS, COCTABIATH OGOCHOBAHHEL
OTYET O NPOLENaHHOM pabore;

NPHOOPETATE OIBIT YYEHHHYECKOH HCCIENOBATENBCKON 1 MIPOEKTHOX NESITENILHOCTH,
MPOSABIISITE CIIOCOOHOCTHE M TOTOBHOCTH X CaMOCTOATEIEHOMY IOKCKY METONOB peLieHUs
[PAKTUYIECKUX 3a71a4, IPUMEHEHUIO Pa3IHYHbIX METOIOB [IO3HAHMY.

3) pabora ¢ undopmanueii:

OPHEHTHPOBATECH B pPA3IHYHBIX HCTOYHHKAX HH(pOpMaLIAL (Hay4HO-rIOmyNsApHas
JUTEepaTypa XHMUYECKOTO CONepKaHHs, CIIPaBOYHEIE [OCOOHSA, pecypehl HHTepuera),




QHAJIM3UPOBATE WHQOPMALMIO PA3IUYHBIX BUNOB 4 (OPM HPENCTABNEHHS, KPUTHYECKU
OLICHUBATH €€ IOCTOBEPHOCTH U HETIPOTHBOPEUHBOCT;

(opmMyTHpOBaTh 3ampPOCHl W MPUMEHSTH DA3IWYHbIE METONBI NPU [OUCKE WU oTbope
HH(OpMAL¥H, HEOGXOIMMOM [T BBINOTHEHH S YIeOHbIX 3a1au ONPENENEHEOrO TUTIA,

MPHOOPETATH OIBIT UCTIOIB30BAHUS HHDOPMAHOHHO-KOMMYHUKATUBHBIX TEXHOIOTHH U
PasITUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSTENbHO BEIOUPATH  ONTHMANBHYIO (GOPMY IpENCTaBIEHUS uHOOpMALINY
(cxemsl, rpadyuky, TUATPaMMEI, TabHImL, PUCYHKHU U IpyTHE);

HMCIIONB30BATS HAYYHBIH A3BIK B KAYeCTBE CPEACTBA NpH paboTe ¢ XUMUYECKOH
HHpOpManuell: NPUMEeHATs MeXIIpeIMeTHbIe (pusnueckue u MaremarWyeckue) 3HAKH X
CHMBOIIBI, (POPMYIIBI, a66peBHATYPbI, HOMEHKIATYDY:

UCII0NI30BaTh U NPe0OPa30BEIBATE 3HAKOBO-CUMBOIMYECKUE CPENCTBA HaIVISITHOCTH.

OBiajenne yHHBepea bHBIMEH KOMMYHUKATABHLIMH [eHCTEHAME:

3aJiaBaTh BOLPOCE! 10 CYLISCTBY 00CYXKAAaEMOM TeMBI B XOie NUAJora W/HilH JUCKYCCHH,
BBICKa3bIBaTh MJEH, (OPMYNIUPOBaTH CBOW NPEIIOKEHUS OTHOCHTEILHO BBIMOMHEHUS
MPEJIOKEHHON 33a9H;

BBICTYIIaTh C MPE3EHTallied Pe3yNbTATOR IIO3HABATENEHON NESTENBHOCTY, IIOJTyYEHHBIX
CaMOCTOATE/IPHO WIIM COBMECTHO CO CBSPCTHUKAME I[IPH BBINONHEHWH XAMUIECKOTO
OKCIIEPHMEHTA, MPaKTHYECKOHX PabOTHI 1O HCCIENOBAHWIO CBOMCTB M3yYaeMBIX BEIIECTB,
peanusanuy y4e0HOro mpoexra ¥ (GhOpMyIHpOBATH BBIBOLBI 110 pesynsTaTaM NPOBEHEHHBIX
HCCIE0BaHUH ITyTEM COTNIACOBAHUS HO3KLMIL B X0/Ie OBCYKIEHNUS i OOMEHA MHEHHSIMH.

Osaanenne yHEBepCabEbLIME DeryIaTUBHBIME 1eHCTBAAMU:

CaMOCTOATEIBHO MITaHHPOBATH K OCYLISCTBIATh CBOIO IO3HABATENBLHYIO HEATENHHOCTD,
OIpEReysis e€ LNy U 3a1a4u, KOHTPOIUPOBATh U 110 Mepe HeoOXOIUMOCTH KOpPEKTUPOBAaTh
TNpeIaraeMblil alrOPUTM JeHCTBHI P BBIMIONHEHUN YYeGHBIX U HCCIeN0BATE IbCKUX 3amad,
BEIOMpath Hanbonee 3¢ dEKTHBHEINA CrI0CO6 UX PElieHNs ¢ Y4E€TOM MMOJIyYEHUs] HOBBIX 3HAHUHN
O BEILIECTBaX U XUMUYECKUX PEaKIHsix;

OCYIICCTBIATE CaMOKOHTPOJIE CBOEW MEATEILHOCTH HA OCHOBE CAMOAHAIN3A W
CaMOOIIEHKH.



Ha MHOTOQTOMHBIE CHIHPTHI). JIeHCTBHE Ha OPraHusM HejloBeka. |IpUMeHeHWe TTHIEpHHA W
STUNEHITIMKOISL.

DeHon: CTpOEHHE MOJEKYNBl, GU3WYECKME W XUMHUIECKUEe CROMCTBA. TOKCHMYHOCTE
Gbenona. ITpumenenne denona.

Anbnerunel 1 xemouei. POPMANBAETHI, ALeTANBIEIUI: CTpoeHue, (U3UHUECKHe U
XUMHWYECKHE CBOMCTBA (pPEaKIMi OKUCICHUS K BOCCTAHOBNEHHS, KAYECTBEHHBIE peaKIun),
TIOJyYEHKE U TIPEMEHEHNE,

OnnoocHoOBHEIE TIpesenbHbie KapGOHOBEIE KHCIOTHI. MypaBbuHas ¥ YKCYCHAsI KUCIIOTHI:
CTpOCHYE, (H3MYECKHe W XUMHUYECKWe CBOHCTBA (CEOWCTBa, obmMe mis Kiacea KHUCJIOT,
PeaKuus dTepupuKalyin), MoTydeHre ¥ npuMeHenre. CTeapUHOBAS U ONEHHOBAS KIHCIOTEL KAk
NPENCTAaBUTENIN BBICIIUX KapOOHOBBIX KHMCIOT. MiBiNa KAK CONM BBICIITMX KapOOHOBBIX KHCJIOT,
HX MOIllee neficTareE.

CrioxHble 20ups! KaK NpOU3BOAHEE KapGOHOBBIX KHUCIOT. IHOponyus CIoXHEIX 3(pHpOB.
Kupel. I'nnponus sxupos. [puMenesue sKHPOB. BUOTOTUHeCKas POJIb KUPOB.

YInesoms!: cocTas, KiaccubuKaIus YIIEBOLOR (MOHO-, mu- u onucaxapuzsi). [mokosa —
NPOCTEHIINE MOHOCAXAPUA: OCOOEHHOCTH CTPOEHUS MOJIEKYNIBI, (PU3HYECKUE U XUMUUECKHE
CBOHCTBa (B3aUMONENCTBHE C ruapoxcunoM menu(Il), oxucneHue amMMHAYHBIM pacTBOpOM
OKcHZa cepebpa(l), BoccTaHOBIEHHE, OpoKEeHHE DIFOKO3BI), HAXOXIEHWE B MPHPOLE,
TpuMEHeHHe, buonornyeckas pons. @otocunTtes. OpyxTosa KaKx H30MEp TIHOKO3EI.

Kpaxman i Lennono3a kak IpUpOIHEIE nonuMepsl. CTpoeHue Kpaxmala M LETFON03kbL.
DusHueCKue ¥ XUMHIECKUE CBOMCTBA Kpaxmania (runmponus, KauecTBEHHAs PeaKiiys C HOIOM).

OKCTIEPAMEHTANBHBIC METONBI M3Y9eHHS BEmecTB I WX IIPEBPALEHUM: MPOBENEHHE,
HaOJIONEHNE ¥ OIMCAHWE NEMOHCTPALMOHHEIX OIBITOB! TOPEHUE CIIUPTOB, KAYECTBEHHBIE
PEaKil OJHOATOMHBIX CIHPTOB (OKucneHue sTaHona oxcumoM Memw(ll)), MHOrOaTOMHBIX
CIIUPTOB (B3aMMONEHCTBHE DIHLEPHHA C THUIPOKCHIOM venu(ll)), anpmervnos (oxucienue
aMMHa9HBIM pacTBOpoM okcuna cepebpa(l) m runmpoxcmmom menu(ll), B3ammoneiicTsre

Kpaxmana ¢ HONOM), TIPOBENEHHE HpakTudeckodl paGoTs: CBOMCTRA pacTBOpa YKCyCHOM
KUACJOTHL.

PacuéTHsle 3a1a4M.

Beruucnenus mo YPAaBHEHHIO XMMUYECKOK peakluu (Macchl, 00BEMA, KOIWYECTBA
HCXOIHOIC BEIIECTBA WM MNPOMYKTA DPEaKiliy I10 M3BECTHBIM MACCE, 00BEMY, KONHYECTBY
OMHOTO M3 MCXOAHBIX BEIIECTB WK IPOLYKTOB PEAKITHH ).

AsoTConepKalire OpraHuYecKye COeqUHEHMS.

AMHHOKKCIIOTEL KaK aM()OTepHBIE OpraHUYecKWe CcoenuHeHus. Ousuueckue u
XUMWYeCKHe CBOWCTBA aMUHOKHUCIIOT (Ha IpuMepe DNHIMHA). bHOOrHYeckoe 3HadeHHe
AMUHOKUCIOT. [ lerrTunel.

DeNlKK KaK MpUpOIHEIE BBICOKOMOJIEKYIISIPHBIE coenvHenus. [lepBudHas, BTOpUYHAA U
TPETUYHAs CTPYyKTypa OenkoB. XUMWYECKUE CRBOMCTBA BElIKOB: MOPONN3, [EHaTypalus,
Ka4€CTBEHHBIE PEaKiiny Ha OenKu.

OKCIEPUMEHTANLHEIE METONEL U3Y4YCHUSI BEUIECTB M WX IpeBpallleHuil: HabmoneHue u

OMUCAHWE NEMOHCTPALMOHHBIX OIBITOB: JeHATypalus GelkoB Npu HArpeBaHWH, LBETHBHIE
peakuy OEeKoB.

Bricokomonexyisiprbie coefnHeHUTA

OcHOBHBIE MOHATHS XUMHE BBICOKOMONEKYISPHBIX COSAMHEHMI: MOHOMED, TIOTTHMED,
CTPYKTypPHOE 3BEHO, CTEICHb MOJUMEPU3AMY, CPEIHAS MONEKylapHas Macca. OCHOBHEIE
METOMBI CHHTE3a BBICOKOMOJIEKYNISPHBIX COSAUHEHNM — MONUMEPH3ALMs U [TONUKOHISHCAIIHS.

OKCTIEpAMEHTANIBHEIE METObI H3yYeHHUs BEMIECTB U HX MPEBDALIEHUH: 03HAKOMJIEHHE C
obpa3iamy NPUPOIHEIX ¥ MCKYCCTBEHHBIX BOIOKOH, MIACTMACE, KaydyKOB.

MexXTpeamMeTHEIE CBSI3H.

Peanvizaius MeXTpPeIMETHEIX CBsi3el TPH W3yHeHWH OpraHudeckoi xumuu B 10 kiacce
OCYIIECTRIIAETCS YEpe3 HCMONb30BAaHUE Kak OOMIMX SCTeCTBEHHO-HAYYHBLIX MOHSTHUH, Tak |
NOHATVY, SBISIOLINKCSA CHCTEMEBIMM [UI1 OTHETBHBIX [PEIMETOB eCTECTBEHHO-HAYHHOIO
LKA,

Ob6mine ecTecTBEHHO-HAYYHbIC NOHITHA: SBICHWE, HAYHYHBIN (aKT, THIIOTE33, 3aKOH,
T€OpuUs, AHANM3, CHHTE3, KnaccuduKanus, NEpHOIUYHOCTh, HabmMoONeHWe, H3IMEPEHHUE,
SKCIIEPUMEHT, MOJIEIMPOBAHLE.



TEMATUYECKOE NMJAHMPOBAHUE
10 KJACC

KonmyectrBo 4acon

DnexTponubie (HHdpoBLIe)

Ne
Haumenonanme paziesioB H TeM NporpaMmb POJIE €
il b pay porpa Beero Kourposnunt | [Ipakruuec 06pazoBaTeNbHLIC pecypen
e paboTnr KHe paborst
Pasgen 1. Teoperutueckue ocHoBbI OpPraHuYecKol XHMHEHN
Hpenmer opranuyeckoit xumun. Teopus cTpoers
1.1 el P B p P 3 bubnuorexa HHOK https://myschoo] edu.ry/
Oprandyeckux coenmnenuit A. M. Byrmieposa i
Hroro nio pasneny 3
Pasgen 2. Yriesogopoms:
: S tips://mys .
2.1 [TpenensHbie yriieBogopoas: — anKanb! 2 bubnurorexa LIOK https://m school.edu.ry/
HenpenenbHble yrieBonopois!: alkeHbl, ankaHeHbl. .
2 I Y ROPOL B . 6 i bubnuorexa LIOK https://m school.edu.ru/
AITKHHBI i
23 ApoMaTiHuecKie yrieBomopoIb! 2 bubimorexa LIOK [ittps://myschool.edy iy
HpupojHbie MCTOUHNKH YITIEBOAOPOIOB 1 HX S
94 pHpOA 0 Y A0poa 3 i butnuoreka IIOK hitps://myschool.edy ru/
nepepaboTka .
HWroro mo pasueny 13
Pasgen 3. Knciopoaconepxanme OPYaHBYueCKie cOeHMHeHuY
3.1 Cruptel. Denon 9 bubmuorexa LIOK hitps://m 'school.edu.ry/
3.2 Aspnernypl. Kap6onossie kucnorst. Cioxmbie sQupst 7 1 Bubmorexa LIOK https://myschool.edy.ru/
33 VreBospl 3 1 bubmorexa HOK https://m school.edu.ry/
Hroro no pasneny 13
Pasien 4. Asorcomepikamue opranayecKue coe HHeHs
4.1 AMHHDL. AMHEHOKHCIOTEL Besnku 3 bubnuorexa LIOK https:/m sschool.edu.py/
Wroro no pasueny 3
Pazien 5. BoicokomoirexyisipHbie coexumenns
5.1 [Tnactmaccsr. Kayuyxu. Bonokxua 2 bubnmorexa LIOK htips://myschool.edy.py/




FIOYPOYHOE [INIAHMPOBAHUWE

10 KJIACC
N Kommueers 3 b
0 JIEKTPoHbie HHppPoBLIE
Tema ypoxa 0 HACOB P P
/i Jara ofpazoBarelibHbie pecypebl
Beero
1 Ipenmer opranuyecKoil XuMuu, & BOSHUKHOBEHUE, Pa3BHTHE H 3HAYCHHE 1 Bubnuotexa HHOK https://myschool.edu.ru/
Teopus cTpoeHus OpraHuuecKkux coeaurnennii A. M. bytneposa, eé
2 P 2 . SETHRERES 1 butGmmotexa LIOK https://myschool.edu.ru/
OCHOBHBIE ITOJIOKEHHS
IIpencrapnenue o Kiaccupurkanuy oprasuueckux seiects. HoMmenxarypa
3 P ¢ P YP 1 bubmoreka LTOK https://myschool.edu.ru/
(cucTeMaTHueCcKas) i TPHBHAJIBHBIC HA3BAHMS OPraHHYCCKUX BELIECTB
4 ANKaHBI: COCTAB W CTPOEHKE, FOMOJIOTUYECKHUN Pl I bubmuoreka HHOK https://myschool.edu.ru/
5 Meran ¥ 3TaH —— NPOCTEHUIHE NPEACTaBUTEIH alKaHOB 1 bubnuorexa LHOK https://myschool.edu.ru/
6 AJIKEHBI: COCTAB W CTPOEHUE, CBOMCTRA 1 bubnuorexa 1TOK https://myschool.edu.ru/
7 OTHieH U TPONHIEH — IPOCTEHIIHE MPEICTABUTENH AJIKEHOB 1 bubmuoreka LIOK https://myschool.edu.ru/
8 Ipaxrugeckas pabora Ne 1. «TTosrydenue oTHIIeHa W M3YUCHHE €r0 CBOHCTEY 1 Bubnmorexa [IOK https:/myschool.edu.ru/
Ankajrensl. bytaguen-1,3 u metminbyramuen-1,3. [Honyuenue
0 ’ 5 ’ Y 1 bubnunorexa LIOK https://myschool.edu.ru/
CHHTETHYECKOTO KayuyKa H PE3HHbBI
ANKUHBL COCTaB H 0COOCHHOCTH CTPOCHHS, FTOMOJIOTHYECKHH PAL.
10 s e - P 1 bubtnuorexa HHOK https://myschool.edu.ru/
ATIeTHICH — TpOCTeHINNi NpeacTaBUTENE ANKHHOB
11 BrryucneHust 10 YpaBHEHUIO XUMHIECKOH peaxiun 1 bubmuorexka LIOK https://myschool.edu.ry/
12 Apensl: 6eH301 U ToNyol. TOKCHYHOCTE apeHoB 1 bubmoTexa [JOK https://myschool.edu.ru/
Ieneruyeckas CBSI3b YITIEBOJOPONOB, IPHHAIEHKANIHX K PA3ITHYHBIM
13 P P p 1 bubmrotexa LIOK https:/myschool.edu.ru/
Kjiaccam
[Tpupoanbie HCTOUHHKA YITIEBOIOPONOB: NMPUPOAHLIA a3 U IMOIYTHBIE
14 pHl P b pHp Y 1 brbmorexa LOK https://myschool.edu.ru/
He(TaHbIe rasbl, HEQTL U IPOAYKTHI €& nepepaboTKu
ITpupoaHbie HCTOUHUKH YIIEBOAOPOLOB: IIPAPOIHBIH ra3 U MONyTHHIE
15 Pl P EBP Y . 1 Bubnunotexa LIOK https://myschool.edu.ru/

HeTsHbIe ra3bl, He(Th U MPOMYKTHI e& nepepaboTKu
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HOSICHUTENGHAS 3ATIACKA

[Iporpamma 1o xumum Ha YPOBHE cpennerc ofmerc obpasosamus paspaboTaHa Ha OCHOBe
Genepansroro sakona ot 29.12.2012 No 273-@3 «06 obpazosasuy s Poccntickoit ®enepammuy, TpeboBanuii
K PE3ynbratam OCROeHHUs (hefepansHoil obpasosarensHoi IPOTpaMMBI cpefHero obmero o6pazoranus (@OI1
COO). npencrasnenssx B DenepansHoM FOCYRapCcTBEHHOM 00pasoBaTenbHOM crangapre COO, ¢ yyérom
Konuenunun npenonapanms y4ebHOTO mpeamvera «Xmmvusy B 00pa3oBaTeNbHBIX OpraHusamsX Poccuiickoit
®enepanun, peammsyromux OCHOBHEIE 00pasoBaTeNbHbE IPOrpavMMBbL, 1 OCHOBHBIX nonoxenuit «Crpareruu
Pa3sBUTHA BoCIUTaHus B Poccuiickoit Denepanun Ha nepuoq fo 2025 rona» (Pacriopsixenue Ipasutensersa
P® 01 29.05. 2015 Ne 996 - p.).

Ocrosy nmonxomor k DPa3paboTKe MpOrpaMMEl 10 XAnuy. X onpenenenuto obumedt crparerun 00yueHus,

UMHYECKOE  oOpasoBaHHe, momyuaemoe BRITYCKHUKaMK  0611eobpasoBarensHol OpTaHM3alNH,
ABJIACTCS. HEOTHEMIIEMON YACTHIO WX oOpasosanHoCcTH, OHO CILY’KHT 3aBEPLIAIOLIMM 3TAIOM PEeaNH3aliy Ha
COOTBETCTBYIOIIEM €My (a30BoM YPOBHE KIIOYEBBIX IEHHOCTEH, [PUCYIIUX LENOCTHOH CcHcTeme
XUMHYECKOTO 00pasoBanus. OTH nemHoCTH KacaloTCsi TMO3HAHUS 3aKOHOB NpUpOIEL, (hopMHUpORaHIIs
MHPOBO33DPEHYS ¥ OOIIEH KYIETYpHI Yenopeks. a TaKKe SKONMOTHIeCKy 060CHOBAHHOTO OTHOICHH] K CBOEMY
3HOPOBBIO K NPUPOIHOH cpene. Peamusyercs xumuuecioe obpasoanye obyuaromuxes Ha YPOBHE cpeaHero
obmero obGpazoranus CPEACTBAMH y4ebHOro mpenmMera «XuMMSI), CcomepiKanne 1 [IOCTPOCHHE KOTOPOro
OIPENCJICHb] B IPOTPAMME IT0 XUMHHU C YI€TOM crenupuxy Haykn XUMUH, €€ 3HAYEHAS B IO3HAHUH TIPUPOIEI
M B MAaTCPHANBHON Xu3HE OBMIeCTBa, a Takie o y4€TOM 0OInMX Hemeli u [IPHHLHIIOB, XapaKTepU3yIOIIHX
COBPEMEHHOE COCTOSHHE CHCTEMBI CPEHET0 odimero obpasosanus B Poccuiickoit Denepannu.

XHMHS KaK 37IeMEHT CHCTEMBI CCTECTBEHHBIX HAYK MIPAET 0COOYIO POilh B COBPEMEHHOH 1[HBHIH3AIIHH,
B CO31aHIH HOBOY Ga3k! MarepratsHOl KynsTypsl. OHa BHOCHT CBOIf BKIaz B (pOPMUPOBAHNE PANHOHANBEHOLO
HAyYHOrO MBILINCHES, B CO3NAHHE MEIOCTHOLO [PSACTaBICHUS 00 OKpyKaroIieM MHPE KaK O eOHHCTBE
[PHPOIBI U HeTOBEKa, KOTOpoe (opMHpyeTCE B XUMHH Ha OCHOBe NIOHMMEHUS BEMIECTBEHHOIO COCTARA
OKPYKAIOWIETO MWUPa, OCOSHAHUS BIAUMOCESIY MEMIY CTPOCHHEM BRINECTB, HX CBONCTRAMHA 1 BO3MOYCHBIMH
00TaCTAME NpUMeHeH S,

Tecno B3aumonetictays c APYTUMY €CTECTBEHHBIMY HAYKAMU, XHMHS CTAIA HEOTBEMJIEMOH YacThiO
MHPOBOM KyNMBTYpPel, HEOOXOMHMBINM YCIOBHEM YCIEIIHOrO TPyNa M KH3HH KaKIOr0 WieHa obmecTea.
CoBpemernas xuvus kax HayKa CO3MIATENbHas, KAK HAyKa BRICOKUX TEeXHOTOIM HampaBlieHa Ha pelleHHe
[00aNBHBIX TPOBIEM YCTONIHBOrO Pa3BHTHS HEJIOBEHECTBA — CBIPLEBOIL, SHCPIeTHYECKOH, ITHINEROH,
SKOIOTHHECKO¥H Oe30MacHOCTH H OXpaHE! 3I0PORBS.

B cooreercraum ¢ o6mmvu HEIIME 1 NPUHIMIAMH CpPEIHEro oOMmiero 00pasosanus comepikanue
mpenviera «Xumusy (10—11 Knaccsl, 6a30Beit yposeHs M3YYEHUHA) OPHEHTUPOBAHO NIPEHMYIIECTBEHHO Ha
OOIEKYIBTYPHYIO TIOATOTOBKY OOyHaromuxcst, HEOOXONUMYIO UM s BBIDAOOTKM MHPOBO33PEHYECKHX
OPHCHTHPOB, YCIELIHOTO BKIIIOUEHHS B JKI3HE COLMyMa, IPONO/DKEHNUS] 0GPA3OBAHHS B PASTHYHBIX OBIACTSIX.
HC CBA3AHHBIX HENOCPEACTBEHHO C XHMUEil,

Cocrasnsomumu IpeaMeTa « XuMus» SIBIOTeS Ga30Bbe Kypesl — «Opranudeckas XuaMusy u «Q61as
M HCOpraHWYECKas XMMUS», OCHOBHBIM KOMIIOHEHTOM CONCPIKaHNS KOTOPBIX SBISIOTCS OCHOBBI 6a30_Bo‘p‘i
HAYKH: CHCTEMA 3HAHUI II0 HEOPTraHMYeCKON XiuMuu (C BKIIOYEHMEM 3HaHWH 13 06uIeit XHUMHU) U
OPraHHYECKOH XHUMHH. DOPMUPOBAHUE NAHHON CHCTEME] 3HAHKH OPU W3YYEHHHM IIpelMeTa obecledHBacT

Crpyktypa comepxanus KypcoB — «Opramnyeckas xmvus» u «OBmas u HCOPraHHYECKasd XUMESY
cOpPMHPOBaHa B IPOTpaMMe 110 XHMKHK Ha OCHOBE CHCTEMHOTO IOJX0MA K H3YYEHUIO yueGHOro Marepuaja u
06yCIoBIIeHa UCTOPHYECKH 050CHORAHEBM PA3BUTEEV 3HAHUA Ha ONpPENeIEHHBIX TEOPETHYECKHX YPOBHSX.
Tax, B kypce opranmueckoit xuvun BCLIECTBA PACCMATPHBAIOTC HE YPOBHE KIIACCUYECKON TEOpHH crpoeimﬂ
OPTaHHYECKHMX COEIMHEHHH, a Taike Ha YPOBHE CTCDEOXMMHIECKHX ¥ SIEKTPOHHBIX NIPENCTaBIeHHH O
CTPOCHNH BEWIECTB. CBeieHus 00 H3ydaeMbIx B Kypce BEIIECTBaX Nar0TCA B PasBUTHH — OT YTJIIEBOAOPOIOB 110
CTOXKHBIX OHONOTUYECKH AKTHBHBIX COEMHHEHI. B xypce opramuueckod xmwuum [IOJIy49aroT pasBUTHE
copMHpOBaHHEEE HA YPOBHE OCHOBHOIO 0O0MNIero 00pa3oBaHi [IEPBOHAYANIEHEIE TPENCTABIEHHS O

XKUMHYECKOH CBAI3H, KIACCH()HKAIIHOHHBIX [lpU3HaKax BEINeCTB, 3aBUCHMOCTH CBOMCTE BEIIECTB OT HX
CTpOeHud, o XHMHUYECKOH PCaKiTiHM,



Hoxn HoBBEIM yrimom 3penus B npeamere «Xunmug» 6a3080ro0 YPOBHA PACcCMaTpUBaeTCsl W3y4YEHHEIH Ha
YPOBHE OCHOBHOTO 0OOmiero o0pasopanus TeopeTHuUeCKuil Matepuan u (akToNIOrdyecKue CBEICHUS O
BCIIECTBAX U XHMHYECKOM peaximy. Tak, B wactaocrtu, B Kypee «O6masg wu HEOpraHudeckas XHMUS
ofyuaromumes  mpenocTasmszeTces BO3MOXKHOCTE  OCO3HATE 3HAUEHHe MePHONMICCKOr0 3aKkoHA ¢
obuieTeopeTnyecknx u METONONIOTHYECKHX MO3ANMH, rTyOIKE TOHSTE UCTOPHYECKOE HM3MEHEHHE (yHKIHix
9TOro 3aKoHa — oT o6obImaromeit no oObsIcHAIOmEeH U IIPOTHOSHPYIOIEIH,

Envnas cucrema snanmit o BOXHEHININX BELIECTBAX, uX COCTaBe, CTPOCHUH, CBOMCTBAX U IIPHMEHEHHH,
4 TAIOKE O XUMHYECKHX PEakIHsX, HX CYILHOCTH H 3aKOHOMEPHOCTAX MPOTEKAHMSI AomonHseTes B kypeax 10

SHAHHUS CHOCOOCTBYIOT TOHWMAHHIO B3AHMOCBS3H XUMEH € ADYTUME HayKaMH, pacKphIBAIOT ed poss B
TIO3HABATC/IPHON W HpakTUyeckoit ACATENBEHOCTH weloBeKa, CIIOCOOCTBYIOT BOCHHTAHHIO YBAXEHHUS K
iponieccy TBopuecTea B 06IacT TCOPHH ¥ TpaxTHYECKHX MPHIOKEHTH XVMUH, TOMOTAIOT BBHITYCKHHKY
OPHCHTUPOBATECA B OGIIECTBEHHO K JHYHOCTHO 3HAYUMBIX HPOBIEMAX, CBI3AHHELX C XHMHEH, KPUTHYECKH
OCMBICTHBaTE HH(GOPMALHIO U [IPUMEHATE €€ It MOMOTHEHHS SHaHWM, pelleHns HHTEJINIEKTYATbHEIX W
SKCIEPUMEHTANBHBIX HCCIIENOBATENCKHX sanad. B nemsom Colepkanue y4eOHOro mpemmera «Xumusy
AAHHOTO YDPOBHS H3y4eHus OPHUEHTHPOBAHO Ha QOPMEPOBAHME ¥ 0Byuaronmxcy MHPOBO33DEHYECKOH OCHOBEI
And  NOHMMaHHS  dunocodekux HIACH, TakpX Kak: MATEPHATEHOE  CIMHCTBO HEOPraHHYECKOTO K
OPraHHYECKOro MHpa, 00YCHOBIEHHOCTE CBOMCTE BEILIECTB HX COCTAROM W CTPOCHUMEM, IO3HABAEMOCTH
UPUPOINHBIX SBJAECHHN myTEM SKCIIEPUMEHTA H pelieHus IPOTHBOPEYHH MEXKIY HOBBIMH taxramu u
TCOPCTHHECKIMHU PEATIOCEITKAMME, 0CO3HAHTE PO XHMMH B PEIICHWH 3KOTOTHYECKHX npobmeM, a Takxe
npodnem cOepesxenus SHEPTETHIECKUX PECYPCOB, CHIPBS, COMAHYS HOBBIX TEXHOJIOTHH H MaTepHaIoR.

B mnawe pemenus 3a/iad BOCHHTAHMS, PAsBHTHS W COMHATH3ALMH 00yHaromuxess MpHHSTHIE
HUPOTPaMMOH MO XAMHY TTOIXOMBI K ONPEAENECHHUIO COACPKAHNS | [OCTPOCHNUS NMPEaMeTa NpenyCMaTpHBAIOT
(hopMIpoBaHue YHUBEPCANbHBIX y4eOHBIX melcTRuiL, HMEIOIKX 0a30BOe 3HAYEHHE Iy Pa3Iu9HBIX BHIOB
ACATENBHOCTH: DPEIieHHS Ipobiem, TIOKCKa, aHamhsa u o0padoTKu AHQOPMALINE, HEeOBXOIHMBIX Tt
pUOOPETEHus OMBITa [IPaKTHYECKOW U HCCNEeNORATENbCKOMN ACATENBHOCTH, 3aHAMAFOIIEH Ba)KHOE MECTO B
MIO3HAHUW XHMHUH,

B npaxrike npenonasanus XHMHH KaK Ha yPOBHE OCHOBHOTO 0OIero obpasoBarus, Tak u Ha YPOBHE
cpenHero obuiero obpasopanus, npu ONPENENEHUN COAEPIKATETLHOM XapaKTCpUCTUKU UelieH u3ydyeHus
PEAMETa HaNpaB/IEHHEM NEPBOCTENEHHOH SHAIUMOCTH TPAIUIKEOHHO NPH3HAETCS (bopMupoBanue ochos
XHMIYECKOH Hayku kak o6acTu COBPEMCHHOTO €CTECTBO3HAHMS, TIPAKTHYIECKOLN HEATENBHOCTH YEJOBEKa i
KaKk OIHOI0 W3 KOMIIOHEHTOR MHpOBOH KyABTYphl. C METONHYECKOi TOYKH 3PEHHMA TakoH IMOAXOd i
ONPENCIICHAUIO eNie# U3yUeHNS IPenMeTa ABIseTes BIIOIHE ONPABAaHHEIM.

Cornacto mamwoit Touxke 3PEHHS TTIABHLIMH LETAMH U3yYeHHS rpeamera « XumMusg» Ha 6a30BoM YPOBHE
(10 ~11 xn.) sBnsroTCY:

© (OpMHpPOBaHHE CHCTEMEI XKVUMHYECKUX 3HaHMH Kak Bamumeilimed COCT&BISIIOIIEH E€CTEeCTBEHHO-
HAYYHOH KAPTHHBI MHpA, B OCHOBE KOTOPO¥ JEeWAT KIIFOYEBLIE HOHATHS, QyHIAMEHTANLHEIE 3aKOHB 1
TCOPHE XUMHH, OCBOEHHE SI3BIKA HAYKY, YCBOCHHE I IOHMMAHNE CYITHOCTH JOCTYIIHBIX 006o0mennit
MHPOBO33PEHYECKOTO XaPAKTEPA, O3HAKOMIICHHE C MCTOPKEH HX PA3BHTHS U CTAHOBIICHHS:

® (dopmupoBaHuE U Pa3BUTHE NPENCTABACHUN 0 HAYYHEIX METONAX MO3HAHMHS BELIECTB W XMMHYECKHX
PeaKiiul, HeoOXOmMMEIX g OpHOOpPEeTeHUS  yMEHIi OPHCHTHPOBATBCS B MUPE BEHIECTB M
XUMHYECKHX SBIECHUN, HMEIOLUTUX MECTO B IIPHPONE, B IPAKTAYECKOH W TIOBCETHEBHOM JKU3HH,

® Pa3BUTHE YMEHHH H CHOCOOOB IeSITENBHOCTH. CBA3AHHBIX C HAOMIONEHUEM # OOBLSCHEHHEM
XUMHYECKOTO SKCIEPUMEHTA, COBIFOIEHHEM pasHn 6e301I1aCHOro 0OpPAIIeHYS ¢ BEIECTBAME.

Hapsiny ¢ stum, COACpKATe/IbHAs XapaKTePHCTHKA Heeil U 3a7ay H3YHCHHA [IPeMeTa B IPOrpaMMe 110
XUMHH YTOUHEHA H CKOPPEKTHPOBAHA B COOTBETCTRUH ¢ HOBBIMI MTPHOPHTETAMY B CHCTEME CPEHETO OBIIEro
obpazosanus. Ceroxus a lipenonaBanuy xuvuu B Gonbiuel crenenu oTIaéTes NPEANIOYTEHHE NIPAKTHYECKOLH
KOMIIOHEHTE colepxanusi 06y4yenus, OPHEHTHPOBAXHOH Ha HOATOTOBKY BBINYCKHUKA obieobpascsarensHoit
OPT2HH3ANHY, BIANCIOMIET0 He HAbOpOM 3HAHWH, a (DYHKILIIOHANbHOH TPaMOTHOCTBIO, TO €CTH crocobamu u
YMCHUAMY aKTHBHOIO ITOJYYEHMS 3HAHUN HUPHMCHEHNS HX B PEANbHON JKH3HH [UISl PELICHHS IIPaKTHYEeCKHUX
3ama4.

B cBsizu ¢ stumMm [IpH H3YYCHUH NpenmMeTa «XHMugy AOMUHUPYIOIEE 3HAYEHHE MPUOGPETAIOT Takhe
IEJIH U 3aa4yH, Kak:

amanTanus OoOy4arouUXCs K YCHOBMAM NHHAMEIHO Pa3BHBAMOIIETOCS MHpa, (OPMHpPORaHME
HHTEIIEKTYaNbHO Pa3sBHTON NHYHOCTH, rOTOBOH Kk camo00pasoBaHuio, COTPYNHHYECTBY, CaMOCTOSITEIEHOMY

NPUHATHIO IPAMOTHBIX DEeLIeHH B KOHKDETHBIX JKU3HEHHBIX CHTYAUMAX, CBSI3AHHEBIX C BCILECTBAMH H HX
NPHMEHEHHEM;



$opmupoBanne y obyuaromuxcs IUIOYCBRIX  HABBIKOB  {KIIHOYEBBIX KOMIETEHIUH), HMEIOHY
YHUBEPCANLHOE 3HAYCHME NI PAs/IHUHbLX BUJIOB JIESTEIBHOCTH: PELIeHHS mpobmem, [IOKCKA, aHanu3a u
obpalbotku urGOpMAamH, HEOOXOMUMSBIX 1St OpuolpeTeHns omsita JACATENIBHOCTH, KOTOpAS 3aHHMAaeT
BaKHOE MECTO B MO3HAHUH XUMUH, & TAKIKE [/Td OLISHKE o HO3HIHH IKOIOTHYECKOH 6e30MTACHOCTH XapaxTepa
BIMSTHUA BEWIECTB U XMMUYECKHX TIPOLECCOB Ha OPTaHE3M 9el0BeKa U IIPHPOIHYIO Cpely;

PasBUTHE  [O3HABATENBHBIX  HHTEPECOB, MHTSICKTYyaNbHBIX ¥ TBOPYECKHX CHOCOGHOCTEH
00yHaromuxcs: crnocobHOCTH CaMOCTOATENIBEO TPHOCPETATh HOBBIS 3HAHHS [0 XMMUM B COOTBETCTBHMHU C
KUSHEHHBIMH TOTPEGHOCTSIMH, HCIIONb30BATE COBPEMEHHBIE MH(DOPMALMOHHbIE TEXHOIOTHY IS IIOHCKa ©
aHanu3a y4ebHou u HayHHO-TIONMYNAPHON HHOOPMAIIHH XUMHYECKOTO ConepKanus;

dbopmupoRanue u PasBUTHE y oOydJaromuxcs acCOLHATHBHOIO n JIOTHYECKOTO  MBIILIJIEHHUS,
Haﬁnfoz(a'renbﬂocm, cobpannocTy, AKKYPaTHOCTH, KOTOpBIE 0COBSHHO HEOOXOMMMEL, B H9acTHOCTH, Ipu
HIAHHPOBAHHM W NPOBEACHNH XUMHIECKOT0 IKCIIEpUMEHTA;

BOCIIMTAHHE Y 00y4aromuxcs yoemIEHEOCTH B IYMaHHCTAIECKON HANPABICHHOCTH XUMIUH, ef BayXHOM
POJH B pemienun rmobGansHsix npobaem PAlHOHANBHOTO MIPHPONONOIE30BAHUS, OO THEH S SHEPreTHUYECKUX
PECYPCOB U COXpaHEHHS NPUPOTHOTO PABHOBECKS, OCOZHAHHS HEOOXOMHMOCTH OEPEKHOTO OTHOMIEHHS K
IPEPOIIE U CBOEMY 3IOPOBBIO, a TAKNKE NpUOOPETEH S OMBITA MCNIONB30BAHMS HNOJIy9CHHBIX 3HAHWH IS
[IPHHATHS IPAMOTHBIX pENICHHI B CHTYAIHAX, CBASAHHEIX ¢ XUMUYECKHUMMU ABICHMUSIMIL

B yuebuom mmame cpennero obmero obpasopanus npenmer «Xumns» 6a30Boro YPOBHS BXOZHT B
COCTaB NIPEAMETHOM 06nacTu «EctecTBenno-nayumsie mpemveThy,

11 KJIACC

OBILIASA W HEOPTAHIWYECKAS XUMHU4A

Teopernueckne ocuoBrl xuMuY

Xumudeckutt snement. Atou. Smpo aroMma, H30TOMEL ONeKTpOHHas 060I0uKA. DHepreTuyecKue
YPOBHH, NOOYPORHK. ATOMHBIE opbutany, s-, p-, d- snemeHTEL OcobennocTn PaCHpeeneH s MEKTPOHOB 110
OPOUTAIISIM B aTOMAX 3/IEMEHTOB UIEPBRIX HETHIPEX NEPUONOB. DIEKTPOHHAS KOH(QUTYpALUs aTOMOB,

Uepronwueckuii 3axon n Ilepromuueckas cucrema xuMmaeckax snemenToB JI. . Menneneesa. Cra3p
NICPHONHMYCCKOro 3aKkoHa ¥ IlepHommueckol cucTemy XAMHYCCKUX 37MeMeHToB J[. M., Menneneera ¢

B Pa3sBUTHY HAYKH.

Crpoenne semectBa, Xmmmueckas CBA3b. BHABI XHMUHUECKOH cBI3M (KOBaNEHTHAS HeTMONmApHas u
TNOJAPHAS, MOHHAS, METaJTHYecKas). MexanuaMer 00pasosaHud KOBANEHTHOM XHMHYCCKON CBI3M (0OMeHHBIH
#  NOHOPHO-aKUENTOPHBIA). Bomopomuas cesap, BaneHTHOCTE. SnekTpooTpunatensHocTs.  CTernens
OKHCIICHHsI. VIOHBI: KATHOHBI U AHMOHEL

Bemectsa monexynaproro u HEMOJICKYJSIDHOTC CTPOEHHS. 34KOH MOCTOSHCTBA COCTABA BEIIECTRA.
Tuns! kpuctammrueckx PCIIETOK. 3aBHCUMOCTD CBOACTER BEMECTE OT THIA KPHCTAILIHYECKOH PEIETKY.

Howmatre o mucnepcHsx cicremax. VicTHERBIE ¥ KomToumHbIe pacTBOpsI. MaccoBsast fons BeniecTsa B
pacTBope.

Knaccuduxarus HCOPraHWYECKUX  COENHHEHMHIE, Homenknarypa meopranmueckux BEILECTB.
Tenernyeckas cBa3p HeopranmuecKux BEIIECTB, NPHHANIEKAMEX K DA3JIHIHEIM KIIACCAM.

XuUMHI9IeCcKas peaxius. Knaccuduxanus ximmgeckux DEEKLHMl B HEOPTaHWYECKOH W OpraHuyeckoii
XHUMHE. 3aKOH COXPAHEHHUS MACCHI BEIIECTR, 3aKOH COXPaHCHIT W NPEBPAINECHUS YHEPTHH IPH XHMHYECKUX
peaxuusx.

Ckopocte peaxuwm, e saBucuMocTs oT PasiEuHEIX (akTopos. O6paruMsle peakimy. XHAMHUECKOE
paBHOBECHE. DAKTOPEI, BIUIONINE HA COCTOSHIE KAMUHYECKOro paBHoBecus. [punnmn Jie [latense.

DnexTpouTHYeCKas pacconmanus. CuisHble # caabble iexTponutel. Cpena BOZHBIX PacTBOPOE
BEMIECTB: KHMCIAd, HEHTpamnbHasl, He10uHasl,

OKHCIHTEIbHO-BOCCTAHOBUTEIBHEIE DEAKIIKE,

OKCHEPHMEHTANBHEIE METOMbI M3YUCHHA BCWCCTB M HX NPEBPAIICHHI: NeMOHCTpALHsS Tabiiui
«Ilepuonmueckas cucrema  xuMEUECKH: amementos  JI. WM. Menneneera», usyuenne Mofeneti
KPUCTANTNYECKMX pEETOK, HabMONEHNE ¥ OmucaHue NEMOHCTPALMOHHBIX H J1abOPaTOPHBIX OMBITOR
(pasnoxenre nepokcuna BOTIOPOJa B IPUCYTCTBUH XaTAIH3ATOPA. ONpEIeieHYe CPeIbl PACTBOPOR BELIECTS C
fIOMOLIBIO YHHBEPCAIBHOTO HEUKATODA, peaKimy woHEOrO obMeHa), mposeneHme IPaKTUYECKOH paboTh!

«Brusae Pa3sIHYHBIX (PAKTOPOB Ha CKOPOCTE XHMKYSCKOHT PEeaKmymy.
Pacuérnrie zanaup.



Pacy€Tet 10 ypaBHEHMAM XHMHUYECKHX peaKliui, B TOM YHCNE TEPMOXUMUUECKHE pacy€Tel, pacyéTsl ¢
HCITOJIE30BAHUEM IOHATHS «MACCOBas OO/ BEIIECTRAY.

Heopranmgeckas xumus

Hemerannsr. Tlonoxkenne HemeTamior B Tlepuomiuscioli cucTeMe XUMHUECKHX 3/IEMEHTOR . H.
Menneneesa u ocobexHOCTH CTPOCHHS aroMOB. ON3UYSCKHE CBOHCTBA HEMETAIIOR. Annorponus
HEMETAILIOB (Ha IPHMEpe KHCIIOPOAa, CEPbI, Ppocdopa u yriepona).

XUMAYECKHE CBONHCTBA BAXKHEHIINX HEMeTAIon (ra;oreno®, cepsi, asora, dochopa, yInepona u
KPEMHHS) U X COeTHHEHUH (OKCH/IOB, KHCTOPOACOACPIKAIIMX KUCIIOT, BOAOPOHEIX COSTHHEHTIH).

IIpumenenne BaykHeHINHX HEMETANIOB 1 HX COENIHEHHIA,

Metannsr. Tlonoxenue meTamior = Ilepuonanueckoii cucTeMe XUMHYECKHX 3leMEHTOR O. W
Menzgeneesa. Ocobennoctu CTPOCHHS SNEKTPOEHEIX 00OI0YeK aToMOB MeTannoB. O6mme QH3uYeCcKHe
CBO¥CTBA METAIIOB. CIIJIaBbl METAIIOR. SNeKTPOXAMHYECKIH Pal HANpAKEHUR MeTaslioB.

XHUMHYECKHE CROMCTRA BOKHEHINUX METaIIoR (HaTpuit, kamuii, KaJIbUUH, Marduit, alfOMUHHI, LHAHK,
XPOM, JKEJIE€30, MEB) W MX COEIHHEHHIA.

Ob1ie cnoco0s! NOTyYeHNs METAIIIOR, TpuMenerne METaLTOR B ObITY U TEXHHUKeE.

OKCTIepHEMEHTANBHBIE METOMIBI M3YHCHMS BCLIECTE M UX MNpEBPAINCHHH: U3yYeHHE KOMIEKIHH
«MeTannsl ¥ crgasey, 00pasLoB HEMETaNJOB, DPELicHHE SKCNCPUMEHTENLHBIX 3a1a4, HaOmomeHue u
OMHCAHHE NeMOHCTPAIHOHHEIX ¥ JIAGOPATOPHBIX OMBITOB (B3anuMOZeHCTRIE THAPOKCHAA AMOMHHHS C
PaCTBOpaMK KHCIOT ¥ INENOYeH, KAYECTBEHHEIE PEAKIHN HA KATHOHLI METAJLIIOR ).

Pacuérurle 2anaun.

Pacuérer macch Bemecra mim o6béMa rasom 110 HU3BECTHOMY KOJHYECTBY BEINECTBA, MACCE MU
00BEMY OMHOTO K3 yYACTBYIOMMX B PCaKnyiu BEMIECTB, pacd€Tel Maccel (00bEMA, KONHYecTRa BEIIIECTBA)
TIPOAYKTOB PeaKiyu, ECII OJHO U3 BEMIECTB UMEET IIPHMECH,

XuM¥ES U RH3HE

Porne xumEu B obecneuennn OKOJIOTHHECKOM, SHEPreTHYECKON M MHIEBoH Oe30macHOCTH, pasBUTHH
ME[MNUEBL. [IOHATHE 0 HayYHBIX METOAAX O3HAHKS BEIIECTS 1 XUMUYECKUX PeaKiiyii.

[Ipencrasnenns o6 obuux HaySHBIX MPHHIHNAX NPOMBIIIIEHHOTO HONYYEHHUS BAXHENINHX BEIECTB.

Yenosek B Mupe BemiecTs u MAaTEpHAIOB: BAXHEHIINE CTPOMTENbHbIE MATEPHAIbL, KOHCTPYKIIHOHHEIE
MaTepuaiibl, KpaCKH, CTEKIJIO, KePaMHKa, MATCPHAEI s SJICKTPOHUKY, HAHOMATEPHANBl, OPraHHYECKHE U
MHHEpaIbHbIE yIoOpeHus.

XEMHS K 30pPOBBE UeNOBeKa: TIpaBAJIA HCHOMB30BAHMS JIEKAPCTBEHHEIXK IIPEIApaTtoB. MpaBHia
GesonacHoro ucnons308aHKs TPENApaToB ObITOBOH XUMNUY B OBCEIHEBHOH KH3HMN.

MexnpenMeTHEIe CBI3H.

Peanmsarus MexmpenMeTHsix cag3ei fp¥ #3yHeHLM O0WeH W HeopraHudeckolf xmmuu B 11 Kiacce
OCYIICCTBIAETCA Hepe3 HCIOMb30BAHME KaK OOLMUX CCTSCTBEHEO-HAYYHBIX IIOHATHH, TaK W MOHSTHIL
ABIIIOIIUXCS CUCTEMHBIME JUTST OT/IE/bHBIX NPEIMETOR €CTECTBEHHO-HAYYHOTO [{HKIIA.

Obmme ecTecTBEHHO-HAyUHBIE TOHATH: HAy9HEIH (DaKT, THIIOTe3a, 3aKOH, TEOPHS, AHAJN3, CHHTE3.
KItaCCH(DUKAIWS, TEPUOTHIHOCTS, HabIMoNeHke, SKCHIEPHMEHT, MOICIUPOBAHKE, H3MEPEHHE, SBICHHE.

DusmKa: MaTepus, SHEPrus, Macca, ATOM, SJIEKTPOH, TIPOTOH, HEUTPOH, HOH, H3OTOI, PATHOaKTHBHOCTE,
MOJICKyIIa, SHEPIeTHIECKHH YPOBEHbD, BEMIECTBO, TEN0. 00bEM, arperarHoe COCTOSHKE BELIECTRA, HHIHUECKHS
BEJIMYUHBI K ENMHUIIBI HX H3MEPEHHS, CKOPOCTb.

Bronorus: KneTka, Opranm3M, 3KOCHCTEMa, Grocdepa, MAKPO- U MUKPOIITEMEHTHI, BHTAMUHEL, 0GMEH
BEIIECTB B OPraHu3Me.

eorpadus: MuaHEpaIBL, TOpHELE IIOPOAEL, MONE3HBIC HCKOTIAEMbIE, TOIITHBO, PECYPCHL.

Texuonorus:  xummueckas [IPOMBIIUICHHOCTE,  METALTyprhs, IPOW3BOACTBO  CTPOMTEIBHBIX
MATCPHAIIOB, CEMECKOXO3ANCTBEHHOE NPOH3BOACTE0, NUIIEEas POMBIILIEHHOCTS, dapmanesTHYECKAs
IPOMBIIIEHHOCTE,  MPOM3BOACTBO  KOCMETHYECKHX  MpeNaparc, ITPOM3BOJCTBO  KOHCTPYKLIHOHHBIX
MaTepHalioB, 3NEKTPOHHAS IPOMBIIICHHOCTh, HAHOTEX HOTOTHH.




IJIAHUPYEMBIE PE3VJIBTATHI OCBOEHHSA NPOTPAMMBI M0 XWUMWUKA HA BA30BOM
YPOBHE CPEJTHEI'O OBIIETO OBPA3ZOBAHUS

JUYHOCTHBIE PE3VJILTATEY

@I'OC COO ycranasnupaer TpeOOBAHHUSA K PE3yNHETATAM OCBOCHHS oByuaromumucy NIPOrpamMM CpeIHEro
oOwero obpazosanus (IHYHOCTHBIM, METATIPEAMETHAM W ipenmetasiv). Hayuno-meronudeckoit ocuoroit s
Pa3paboTKN IUIAHHUPYEMBIX pPe3yTBTATOR OCEOCHMS [IpOrpaMM cpenHero obmero 00pasoBaHusS sABISETCS
CHCTEMHO-J1eATEILHOCTHEIH TOIX0,

B coorsercTRHE CHCTCMHO-NEATEIBHOCTHEIM TOIXONOM B CTPYKTYPE IHYHOCTHBIX DE3YIBTATOR
OCBOCHHA TpenMeTa «XUMHSI» Ha YPOEHE cpemmero obmero o6pasoBanms BBIACNICHBI  CIEOYIOMIHE
COCTaBIIAIONIHE:

0CO3HaHKe O0yvarommuMIics POCCHICKON TPakIAHCKON HIEHTHYHOCTH — FOTOBHOCTY K CaMOPa3BUTHIO,
CaMOCTOATEILEOCTH ¥ CaMOONPEIEICHHIO;

HaTH4He MOTHBAINY K 00y4YeHnto;

UCJICHANPABICHHOS Pa3BHTHE BHYTPEHHEX yOexaeHuH NHYHOCTH Ha OCHOBe KIIOYEBBIX LEHHOCTEH W
HCTOPUHECKHX TpaHiluii 6a30B0i HayKy XHMUH,

[OTOBHOCTE U CHOCOGHOCTS 06yuarommxes PYKOBOICTBOBATECS B CBOGH MEATENbHOCTH IEHHOCTHO-
CMBICIIOBBIMY YCTAHOBKAMHE, IPHCYIIHMHE HETOCTHOHN CHCTEME XMMHYECKOTO 06pasoBanus:

HATHYIHE MPaBOCO3HAHES YKOIOTHYECKOH KYIBTYDEI ¥ CIIOCOCHOCTH CTABHUTH LENH | CTPOUTH HKHU3IHEHHEIE
TIIaHbI.

JlmaHocTHBIE pesymbratei ocBoeHus IpenveTa «XUMES» OOCTHTAIOTCS B EIHHCTRE yvyebHoll n
BOCIHTATCIBHOH [EATEBHOCTH B COOTRETCTBHHE TYMBHACTHYCCKUME, COLMOKYIBTYPHBIME, IyXOBHO-
HPaBCTBCHHBIMU HEHHOCTAMH M MOEaIaMii POCCHICKOIO IpaniaHcxoro obiecTsa, NPHHATBIME B OOLIECTRE
HOPMaMH H NPaBHIAMH TNOBEICHNS, CHOCOOCTBYIOMIMMH  TPOLECCAM  CAMOTIO3HAHMNS. CaMOpa3BUTHS H
HPABCTBEHEOTO CTEHOBICHUS THUHOCTH o0yuaronmxcy.

JluanocTuele pesynsratel  ocBoemmg npenvera  «XuMHg»  OTpakaioT COPMHPOBAHHOCTH  OMBITA

TO3HABATENBHON U TPAKTHYECKO ACATSNBEHOCTH OOy4amILiuxcs [o PeaM3anuy TMPUHATHEIX B OOMIeCTBe
LEHHOCTEH, B TOM HHCJIE B HaCTH:

1) rpampancioro socnuTans:

OCO3HaHUS OOYYAIOIIMMUCS CBOHX KOHCTHTYIHOHHBIX 0paB U OOS3aHHOCTEH, YBaKEHHS i 3aKOHY H
PaBOIOPSIIKY;

IPEICTABNEHHUS O COLUATHHEIX HOPMAX 4 TIpaBHiax MEXTATHOCTHAIX OTHOIICHHUH B KOJLIEKTHBE,

TOTOBHOCTH K COBMECTHOM TBOPHYECKON HNESTEIBHOCTH IpH CO3MaHMM y4eOHBIX IPOEKTOB, pEIICHHUH
YYeOHBIX H [03HABATENBHBIX 3424, BEINONHCHHY XHMHYECKUX SKCIIEPUMEHTORB;

CHIOCOOHOCTH MOHHMATH M PUHHMATE MOTHUBSI, HAMEPEHHS, JIOTHKY U ApTYMEHTBI APYTHX [IPH aHATH3E
PA3JIMYHBIX BHIOB yueOHOH NeATeNbHOCTH:

2) HATPHOTHYECKOT0 BOCTIMTAHHS:

HCHHOCTHOTO OTHOINEHHS K HCTOPHYECKOMY H HAYSHOMY HACNSIHIO OTEYECTBEHHON XUMUH:

YBOKCHUS K IPONECCY TBOPYECTBA B 00/IacTH TCOpHE K IPAKTHYECKOTO NPHMEHEHHS XHMHUM, 0CO3HAHNY
TOrO, 9T0 MOCTHIKECHHS HAYKH €CTh PE3YIIBTAT JUTHTEIbHLLX HaOMOAeHUH, KPONOTIUBEIX SKCHEPHMEHTANBHBIX
TIOUCKOB, IIOCTOAHHOTO TPY/A YHEHBIX U MPAKTHKOR;

AHTEPECA H MO3HABATENLHBIX MOTHBOB B NONYUYEHHY U HOCKEIYIOLIEM aHaNN3e HHYOPMAIIH O IEPENOBbIX
AOCTHKCHHSIX COBPEMEHHOM OTEHECTBEHHON KUMUK:

3) Ay XOBHO-HPABCTBEHHOTO BOCHKTAHGS:

HPABCIBEHHOT'O COZHAHKA, ITHYSCKOTO MOBSICHUS:

CIIOCOOHOCTH ONEHMBATE CHTYANMH, CBI3AHEBE ¢ XUMHYCCKAMK SBRCHUSMK, W IPHHEMATh OCO3HAHHBIC
PCIICHASA, OPHEHTHPYSICh Ha MOPATBHO-HPABCTBEHHBIE HOPMBI 4 LIGHHOCTH

TOTOBHOCTH OLCHMBATE CBOE MOBEACHHE W TOCTYIKA CBOMX TOBaPUIIEH C TO3MINH HPABCTBEHHBIX K
{IpaBOBBIX HOPM ¥ OCO3HAHHUE TIOCNEACTBUH: 3THX IOCTYITKOB;

4) dbopmuposanua KYyJIsTYPhbI 3A0POBLA:

[IOHMM&HHA HEHHOCTEH 3MOpOBOrC u Be30macuors o0pasa JKU3HH, HEOOXONMMOCTH OTBETCTBEHHOIO
OTHOLICHHA K COOGCTBEHHOMY (PH3HIECKOMY U TTCHXITHECKOM ¥ 310pOBSIO;

coOmioieH s IpaBUT Ge30MacHoro 00pallleH¥ s C BEMIECTBAMH B GBITY, IOBCEIHEBHON JKH3HH 1 B TPYAOBOH
HeATENILHOCTH;

MOHUMAHHUS UEHHOCTH NPaBUN HHAHBUAYAIBHOIO U KOEKTHBHOIO 0e30IacHOro NOBECHHS B CHTYAIHsX,
YTPOKAIOMEX 310POBBIO U KH3HU JHOLEi:



OCO3HAaHMS NOCNENCTBUM ¥ HENpHITHS BPEMHBIX TIPUBBIYEK (yIOTpeOneHws allKOT0Jisi, HAapKOTHKOR,
KypeHus);

5) Tpynosoro BocnmTaRMS:

KOMMYHUKaTHBHON KOMIIETEHTHOCTH & yueOHo-HCCIeRORATE NBCKOT HACATENBHOCTH, OOLIECTREHHO
TIOJIC3HOM, TROPYECKOH U APYTUX BHIAX NESTEILHOCTH;

YCTAHOBKM Ha aKTHBHOE yYacTHe B PCIICHUE NPaKTHYECKUX 3a/a9 COLMATBHON HAIPABJIEHHOCTH (B
PaMKax CBOEro Kiacca, IKOJIb);

MHTEpECa X TpPaKTHYeCKOMy U3y4emwio npodeccrit pasmmuHoro poia, B TOM YHCIE HAa OCHOBe
[IPHMEHEHHS MPEIMETHEIX 3HAHKI 110 XHMUH;

YBOKCHUS K TPYAY, OISM TPYIa u PE3yIABTaTaM TpyIOBOH HesTeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY MHIMBHAYANLHON TPacKTOpuu 00pa3oBaHusl, Oymyineit npodeceny u

PeA3aue COOCTBEHHBIX JKHM3HEHHbIX [IaHOB € YYETOM JIHYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XAMHH,
HHTEPECOB 1 MOTpebHOCTEI o0mecTna;

6) s3xomornuecKkoro BOCIIMTAHMS:
IKOJIOTHYECKH I1eec006pazHoro OTHOINEHUS K IPHPONE. Kak UCTOYHYKY CYIUECTBOBAHMS KU3HU HA
3emie;

[NOHUMaHHUg TII00albHOTO XapaKTepa SKONOTMYECKHX MpoGIeM, BIHSHHs IKOHOMUYECKHMX TIPOLIECCOB Ha
COCTOSHHE IIPHPOTHON ¥ CONMMATIBHOMN CpEeNeL;

OCO3HAHHS HEOOXOMMMOCTH HCIIOMB30BAKHMS AOCTHXEHHHA XUMUH [UIS peLieHHs BOIIPOCOB PAllHOHATLHOIG
IPHPONONONH30BAHESL;

aKTHBHOTO HENpHATHS IEHCTBHH, NpHHOCSIIHX BPCA OKpyKarowmieil npuponuoii cpene, yMeHwus
IIPOrHO3HPOBATE HeOnaronpus e SKOJIOTHYECKHE  TIOCTIENCTRUS NPEOIIPUHHMAEMBIX  OEHCTBHE 1
[PENOTBpAIIaTh UX;

HAlTHYAs  PasBUTOTO  3KOIOrHYECKOTO MBIIUIEHHS, 3KOJIOTUYECcKOi] KYJIBTYDBI, OIIBITA HEATeTBHOCTH
OKOJIOTHYECKON HampaBlieHHOCTH, YMCHHSA DYKOBONCTBOBATBECS HMM B [IO3HABATE/IbHOH, KOMMYHHKATHBHOH W
COLHANLHON NPAaKTHKE, CHOCOBHOCTH U YMEHIS aKTHRHO NPOTHBOCTOSTE HIEOIOIHH xXemo(hobun;

7) uenHOCTH HayuHorQ MO3HAHMA:

COPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTRYIOMIETO COBPEMEHHOMY YPOBHIO pa3BHTHS HayKu H
00nIecTBEHHOT MIPaKTHKY;

[OHMMaHuA CHENHDHKH XUMHM KAk HayKH, OCO3HaHHA €€ poid B (bopmupoBarH DaLHOHAILHOTO
HAyIHOTO MBIIIICHUS, CO3IAHMK HCIOCTHOIO MPeACTaBIeHIS 06 OKpYXaroleM MEpPe Kak 0 &MHHCTRe MIPUPOJILI U
YCJIOBEKA, B IIO3HAHWUN UPHPONHBIX 3aKOHOMEPHOCTEH u PeIieHAE TIpobiiem  coxpaHeHwus IIPUPOTHOro
PaBHOBeCHST;

yOexnénrocTH B 0coB0i SHEYHMOCTY XHMHH [Tl COBDEMEHHOH UHBUTH3AINH: B cf TYMaHHCTHYECKO
HAPABNCHHOCTH W BAXHOH pONM B COSHaHHK HOROH Oa3bl Marep#anbHo KYJIBTYPEL. PEIIEHHH TNoOGalBHBIX
npobiieM ycroiduBoro DasBUTHS €EJIOBEYECTBA — CBIPHEBOI, SHEPreTHYECKOH, MHUINEBON ¥ 3KOIOIMYECKOH
OesomacHocTH, B PasBUTHH MENHIUHEI, 00ECTIeUeHMH YCIOBHH YCHENHOTO TPya ¥ SKOMOrHUECKH KoM(OpTHOIH
KA3HH K&XKJOTO YJieHa 00IIecTRa;

CCTCCTBEHHO-HAYYHOH IPaMOTHOCTH: [IOHUMAaHUSA CYIIHOCTH METOIOB NIO3HaHHUSA, MCIOIB3YEMBIX B
CCTECTBEHHBIX HAyKaX, CIOCOBHOCTH HCIOJIE30BATE NONyYaeMble 3HAHKS AJIS AHAIH3A U OOBSCHEHHUS SIBIICHN
OKPYKAIOMEro MHUpPa H HPOUCXONMIHX B HEM H3MCHEHHUIH, YyMEHUS JAenaTh 0GOCHOBAHHELIE 3aKIFOYCHUS Ha
OCHOBE HAYYHBIX (DAKTOB ¥ MMEIOLIHXCST AAHHBIX C HENBIO HONYYEHHs MOCTOBEPHEBIX RBIBOIOB;

CHIOCOGHOCTH CaMOCTOSTENBHO HCIIONL30BATs XHMUYECKHE 3HAHUS IUis PCIICHNS POOIIEM B pealbHBIX
KH3HCHHBIX CHTYALESX;

HHTEPECa K II03HAHHIO U HCCIIEN0BATEIBCKOMN NeATENbHOCTH,

TOTOBHOCTH H CHOCOOHOCTH K HENPEPRIBHOMY 00pazoBaHmio 1 camoobpa3oBanmio, K AKTUBHOMY
HMOTYHCHUIO HOBBIX 3HAHUMH 10 XUMHH B COOTBETCTRHUM O KUSHEHHBIMH IOTPeCHOCTAMMY:

HHTEpeca Kk 0CoOeHHOCTSM Tpyza B Pa3NAYHBIX CQepax npodeccHoranbHoll IesITeNbHOCTH.

METAIMPEIMETHBIE PE3VIIBTATHI

Meranpenmerssie pesynsrarsr ocsoems yuebHOro mpenmera «Xumusy Ha YPOBHE CpemHero obiiero
006pa3oBanus BKIIIOYAIOT:



hakt. mpuHIMN, rumoTesa, 3AKOHOMCDHOCTB, 3aKOH, TEODPHs, WCCIeNOBAHHE, HAGIIONEHHE, H3MEpeHue,
OKCIICPUMEHT U JAPYTHe);
YHHUBEPCANBHBIE  y4YeOHBIE  meficTRus (mo3HaBarenbHLIe, KOMMYHHKATHBHBIE,  PETYISTHBHBIE),
obecrieunBaromye HopMHpOBaHLE OYHKIMOHANBHON IPAMOTHOCTH H CONHATBHON KOMTIETEHIIMHN 00Yqaoxcs;
CHOCOOHOCTE  OOYYAIOMINXCS HCIONB30BATE OCBOCHHBIC MEXNUCIUILIMHADHBIE, MHPOBO33PEHYECKHE
SHaHMs U yHUBEPCANbHbIE yqeGHbIe NelCTBIS B 103HABATEILHOMN i COLMANLHOM NpaKTHKE.

Meranpenmeraeie pesynsrarsr OTPAXAIOT OBNANCHHE YHHBEPCAIBHBIME y4eOHBIMM TI03HABATEIEHBIMH,
KOMMYHUKAaTUBEBIMUA U PETYNSATHBHEIMY EHCTRHIMY,

Osnanenve yausepeaisunivu YIe0HbIMHE M03HABATENLHLIMH XeliCTBHSIMI:

1) 6azoBbie Jorugeckue neficTems:

CaMOCTOATENIEHO HOPMYIHPOBATE U dKTYaIIM3UPOBATE MPOBIIEMY, BCECTOPOHHE ef paccMarpuBarh;

OIPENCNATE HENH MNEeATelBHOCTH, 3a1aBasd NapaMeTIpsl ¥ KPHUTEPHH HX [OCTHIKEHHS, COOTHOCHTE
PE3YJIBTATHL NS TEIBHOCTHE ¢ [I0CTARICHHEIMY HEIISIMU;

HCIIONB30BATE TIPH OCBOGHHM 3HAHUH NPUEMDBI JAOTHYCCKOTO MBIIIICHAS — BEIIEISITh XapaKkTepHble
UPH3HAKH MOHATHH M YCTaHABIUBATE WX B3aUMOCBSA3h, HCIONB30BATh COOTBETCTBYIONINE OHSTHS ISt
00BACHEHNA OTAENBHEIX (AKTOB 1 SABICHUIA;

 BBIOHpATh OCHOBAHUS 1 KPUTEPHH I KIACCH(PUKAUNH BENIECTB U XUMUYECKIX peaxuuii;

YCTaHaBIHBATH IPHYMHHO-CIIECTBEHHBIE CRE3H MEXCTY M3Y9aEMBIMHU SIBICHHAMMU;

CTPOHTE  JIOTMYECKHE pPACCYMKICHHS (MENyKTUBHBIE, MeNyKTHBHBIE, TI0 AHaJIOTHH), BbIABISLTE
3aKOHOMEPHOCTH X IPOTHBOPEYHS B PACCMATPUBAEMBIX ABNCHHUSIX, DOPMYIHPOBATE BRIBOIEI I 3aKITIOUEHHS;

UPHMEHATL B OPOUECCE NO3HAHHS, UCTIONB3YEMbIE B XHUMHI CHMBOJIHYECKHUE (3HAKOBBIC) MOJIEIH,
IpeoOpa3oBEIBATE MOIELHbIE IPEACTABICHNS — XHMIYeCKHH 3HAK (CHMBON) JMEMEHTa, XUMHYeCKast popmyia,
YPABHCHHC XUMKYCCKOH peakumm — rmpn pemeEnY y4eOHBIX I1103HABATENHHBIX W MPAKTHYECKUX 3amad,

IPUMEHSTE Ha3BaHHBIE MOJIEILHBIE OpEOCTaBNCHUA [N BRIARJICHUA XapaKTePHBIX IIPH3HEKOB H3YyYaeMblIX
BCINECTB U XUMHYECKUX peaxkuui.

2) 6azoBble HccaeTOBATENBCKHE neHcTBHSA:

BIIAJICTE OCHOBAMY METO/OB HAYYHOIO MO3HAHMUS BEIECTE H XHMHYECKUX PEaKiuii;

opMynupoBare menH u 3amaun HMCCIIEN0BAHNS, HCTIONB30BATh TOCTABIEHHEIE H CAMOCTOSTENLHO
CHOPMYTHPOBAHHEIE BOIIPOCH B KAYECTRE MHCTPYMCHTA TIO3HAHKS 1 OCHOBEI [Tsi (DOPMHPOBAHNS THIIOTE3E! IO
[IPOBEPKE NPABHIILHOCTH BBICKA3LIBACMBIX CYXIEHH;

BIIaICTh HaBBIKAMH CAMOCTOSTEIBHOIO [ITaHUPOBAEMS H IIPOBENEHHS YYCHHUECKUX SKCIIEPUMEHTOB,
COBEPIICHCTBOBATh YMEHHS HAaGIONATh 33 XOHOM TIPOLECEa, CaMOCTOATENILHO NPOTrHO3HPOBATE €0 PE3YIIBTAT,
dopmynuposats 0606menws u BEIBOIIBI OTHOCHTENEHO IOCTOBEPHOCTH PE3YIILTATOR HCCIICIOBAHHUS, COCTABMSATE
obocHoBaHHEII OTHET o NpoLienanHoki pabore;

IPHOOPETaTh ONBIT  yYeHWYECKON UCCIICAOBATENBCKOH ¥ NIPOEKTHON MeATeNbHOCTH, IPOABIATE

CIocoGHOCTE U I'OTOBHOCTSE K C&MOC-TOSITEJ'{BHOMY HOHCKY METOLOB PELICHHSA MPaKTHUYECKHX 3ala4, IpUMEHEHHIO
PAasIEYHBEIX METOIOB MO3HAHMI.

3) pabora ¢ unpopmanmeit:

OPHUCHTHPOBATECS B  DA3NWYHBIX  HCTOUHUKAX uHOOpMAaUH (Hay4HO-TIOmysIspHas JTHTEPaTypa
XHMUYECKOTO CONEPIKAHNS, CIIPABOYHBIE [OCOBHS, pecypeel  VimtepHeTta), aHanmsmpoBath HHPOPMALIHIO
Pa3IITIHBIX BUOB H (DOPM IPEICTABIEHHUS, KPHTHUSCKY OLECHHBATE €€ NOCTOBEPHOCTH M HENPOTHBOPEYHBOCTD:

(opmymposare 3ampocer u UPHEMCHAT DPA3THYHBIE METONbI TPH TOWCKE 1 oTGope wuH(OpPMAaIH,
HEOOXONMMOM [T BHITIONHEHHS YIeOHBIX 321124 ONPEEAEHHOTO TUA;

IPHOOPETATE ONBIT HCHONB30OBAHHS HH(OPMAIMOHHO-KOMMYHHKATABHBIX TEXHOIOIHH 1 Pa3IHYHBIX
TIOKWCKOBBIX CHCTEM;

CAMOCTOATENLHO  BBIOHPATL ONTHMANBHYIO (HopMy IpencTaBienus HHQOpMAUK (cXeMbl, Tpadukm,
AUArpaMMBL, TAONULBL, PHCYHKHU U IpyTHE);

HCIIOJIB30BATE HAYYHBIN A3BIK B KAYECTBE CPE/CTRA TIPH pabote ¢ xumudIecKolt uHGOPMAIHE: [PHMEHSTh
MEKIpenMeTnele (dusuueckue u MAaTeMaTH4eCKHe) 3HAKM W CHMBOJIEL (opmynel,  abbpeBuarypsL.
HOMEHKNATYpy:

HUCIIOJIb30BATE U IPE0OPa3OBLIBATE 3HAKOBO-CHMBOTHIECKHE CpencTBa HATVISATHOCTH.

OBnajenne yuupepeaasubivM KOMMY HHKATHBEHBIMH JefcTBHuAMIA:

3allaBaThb BOTPOCH! MO CYIIECTBY OOCY:KHAEMOI TeMBI B XONE MMATOrA /T OHCKYCCHH, BLICKA3bIBAThH
HeH, GOPMYNHPOBATE CBOU MIPENTOKEHHES OTHOCHTENBHEO BEIIOJIHEHHS TPEJUI0KEHHON 3a1a4n;

BRICTYTIaTh C MPE3CHTALMEN PE3YILTATOR MO3HABATEILHOI ACATCIBHOCTH, MOJYYICHHBIX CaMOCTOITEIbHO
HJTH COBMCCTHO CO CBEPCTHMKAMH IPH BBIIOMHEHHH XUMHYECKOro S5KCTIePUMEHTA, TPAKTHYECKOH paboTEl 10
HCCIICIOBAHMIO CBOHCTB H3y4aeMbIX BEIIECTS, peamusanyy y4ebHOIO MpoekTa u (hopmyHpoOBaTE BEIBOE! MO



PE3ylbTaTaM MPOBENEHHBIX HCCHENOBAHMI ITyTEM COMIACOBAHMS NO3ULMH B xone OOCYXIEHHS W oOMeHa
MHEHUSIMH.

Omrianensne yuuBepeans HEIME pPery/isTHBHbINVI AeHCTBHAME:

CaMOCTOATENILHO IIaHMPOBATh U OCYIUECTBISTH CBOIO TO3HABATENIBHYIO AEATENBHOCTD, ONpPENensis e
HCIH M 3aNlaqy, KOHTPONMPOBATh M MO MEPe HEOOXOIAMOCTH KOPPEKTHPOBATE IIPE/UIaTaeMBIH  AlTOPHTM
ACHCTBUH NIPH BBIMONHEHUE YYEOHBIX 1 HCCICIOBATE/IbCKUX 38/1a4, BRIOUPATh Haubolee S pexTuBHEI crocob
X PEIICHHS C yUETOM MOITYYEHH S HOBBIX 3HAHH O BENIECTBAX I XHMHYECKHX PEeaKLusIX;

OCYIIECTBIIATE CAMOKOHTPONb CBOEH AEATETBHOCTH HA OCHORE CamoaHallu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3VIILTATEI

11 KJIACC

Ipenmerneie pesynsrare: ocroenns Kypca «O0mas u Heoprammyeckas Xmmusy OTpaXKaroT:

COPMUPOBAHHOCTE IPEACTABICHHEA: O XMMHYECKOH COCTABMISIONIEH CCTECTBEHHO-HAY4YHOH KapTHHBI
MHpa. POIIH XHMWM B NMO3HAHWHK SBICHMit [IpUPOMILI, B (OPMHUPOBAHNE MBIIICHUS H KYIBTYPBI IHYHOCTH, e
GyHKIHOHANBROM TPaMOTHOCTH, HEOOXOOMMOH M1  pemmenus IIPaKTHYECKUX 38089 W SKOJOTHYECKH
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3LOPOBBIO W MPHUPOIHOMK cpefe;

BIaICHUE CHCTEMOM XHMHYECKUX SHAHUM, KOTOpas BK/IIOYAET: OCHOBOIIOJIATAIOMIME  TTOHSTHS
(xumugecKknil smeMenT, atom. H30TON, S-, p-, d- 3MEKTPOHHBIE OpOHTATH aTOMOB, HOH, MOJIEKYTa, MOJIIb,
MOJIPHBIM  00BEM, BaleHTHOCT, SIICKTPOOTPULIATENEHOCTE, CTENEHb OKHCIIEHHA, XHMHYECKas CRA3b
(KoBaneHTHAs, HOHHAS, METAILTHIECKast, BONOPOLHAs), KPUCTAIUIITYECKasT PeMmICTK, THIIBI XUMHYECKUX PeaKiuii,
PacTBOp, OSMEKTPONHTHI, HEINEKTPOTHTEL, SNICKTPONINTAYECKAS NUCCOLHALHNS, OKHCIHTEND, BOCCTAaHOBHTED,
CKOpOCTE XHMUYECKOH DPEaKLHH, XUMHUIECKOS PaBHOBECHE); TEOPHH H 3AKOHBI (TEOpHs 3IEKTPOIUTHUECKO]
AuCconManny, mepHoauIeckuii sakon JI. I. Menneneesa, 3axon COXPAHCHIT MACChI BEIIECTB, 3aK0OH COXPAHEHS
H TIPEBPAICHUS OSHEPTHH IIPH XHUMHYECKHX PCaKLUAX), 3aKOHOMEPHOCTH, CHMBONHYECKHYE S3BIK XHMEH,
MUDPOBO33PEHYECKHE 3HAHHUS, JEXKAIIHE B OCHOBE TOEHMaHKSA NPUYHHHOCTH W CHCTEMHOCTH XHMHYECKHUX
SIBIICHHH, (DAKTOJIOTHYECKHE CBENCHHS O CBOHCTBaX, COCTaBE, MONYHECHHH H OE30MACHOM HCIIOJIB30BaHHH
BKHEHIINX HEOPTAHUYECKHX BEIISCTE B OBITY M IIPaKTHYECKOH NesSTeNbHOCTH 4yeJloBexa;

COPMUPOBAHHOCTE YMEHUH BEIIBISITE XapaKTCPHBIC NPU3HAKY IOHATHN, YCTAHABINBATD WX B3aMMOCBSI3E,
HCIIOITE30BATh COOTBETCTBYIOIIME MIOHATHS IpH OMHCAHMK HEOPraHWYECKUX BEIIECTR U WX [IpEeBPaNeHH;

ChOpPMEPOBAHHOCTE YMEHHUIt HCTIONB30BATE XHMHHECKYIO CHMBOMHKY /Ul COCTABIEHUS (OPMYII BEIECTR
U YPaBHEHUH XUMHYECKHX DeaKI(hi, CHCTEMAaTHHECKY:0 HOMerknatypy (IUPAC) u TPHBHAIILHBIE HA3BAHUS
OTACIBHBIX HEOPTaHHYECKUX BEIIECTB (YrepeBIi ras, yriuexucisii ras, aMMHaK, ralr€sas ¥U3BeCTh, HerameéHas
H3BECTD, IUTHEBAS COMA, TUPHUT U APYTHE);

ChOPMUPOBAHHOCTE yMEHMiK ONPENCIIATE BAICHTHOCTD U CTENEHb OKWCIEHHS XMMUYCCKHX 3/IEMEHTOR B
COCMUHCHHUSX DAasNWYHOTO COCTABA, BHL XHMHYECKOH CBI3H (koBanmeHTHAs, HOHHAS, MeTaIi4gecKas,
BONOPOAHAS) B COEAMHEHHSX, THII KPHCTATHYECKOH PEIIETKH KOHKPETHOTO BELIECTBA (ATOMHa, MOJIEKYIIApHAs,
HOHHad, METAIIMIECKast ), XapaKkTep CPeIbl B BOMHBIX PacTROpax HEOPraHUYEeCKUX COENHHEHHI:

CHOPMEPOBAHHOCTE YMeHU YCTaHABIUBATE TPHHA/IEKHOCTS HEOPTAHUYECKHX BEIECTB 110 WX COCTaBY K
ONpENeNEHHOMY KIacCy/Tpylne CoeaHHeHnH (mpocTsle BemecTBa — MeTammel ® HEMETAIIbI, OKCHIIBL,
OCHOBAaHHS, KUCIIOTBL, aM(DOTEPHBIE IHAPOKCHIE, CONHK);

CHOPMHPOBEHHOCTE  yMeHuUH PaCKpBIBATE  CMBICTT HepHOAWYecKoro 3akoHa J[. M. Menneneesa u
ACMOHCTPUPOBATE €I0 CUCTEMATH3UPYIOMIYIO, OOBACHHTENBHYIO U IIPOTHOCTHYECKYIO DYHKIIHH;

CHOPMHPOBAHHOCTE YMeHMi XapaKTEPH30BATH SNEKTPOHHOE CTPOCHHUE ATOMOB XHMHYECKHX IEMEHTOR 1—
4 mepuonos Ilepruouaeckoil CHCTEMEI XHMUYECKIK snemenToB [ Y. MeHneseesa, HCIONB3Ys MOHATHS «S-. p-.
d-3neKTpoHNEe Op6HTAMY, (OHCPTETHYIECKHE YDOBHHY, OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOHCTR
XUMUYCCKIX SNEMEHTOB M MX COSNMHEHMH 1O mepHomaM o rpynnaM IlepHonnueckoli CHCTEMBI XMMHYECKHX
snemenTtos JI. M. Menneneera;

C(OPMHPOBAHHOCTE  yMeHm XapaKTepu3oBaTh  (ONKMCBIBATE) OOWIME  XUMHYECKHE  CBOHCTBA
HCOPraHWYEeCKUX BEIUECTB PA3NHYHBIX KIACCOE, HIONTBEPKAATh CYLIECTBOBAHWE T€HETHYECKON CRS3H MEXKTY
HCOPrafnH4eCKHMH BEUIECTBAMY C ITOMOLIBIO YPaBHEHHIk COOTEBETCTBYIOIINX XUMHYECKUX PEaKIHil:

C(HOPMHEPOBAHHOCTE YMEHH S KIaCCH(HIMPOBATS XUMHIECKAE PEAKIIHH 110 PasIMYHbIM MpH3HaKaM (YrCITy
1 COCTaBy pearupyroLiHX BEIIECTB, TEIUIOBOMY 9PPEKTY peakliuy, H3MEHEHHIO CTCHCHECH OKHCIICHHS JJICMEHTOB,
00paTHMOCTH peakiuy, YuacTrio KaTaJn3aTopa);

COOPMUPOBAHHOCTE YMEHH I COCTABIATS YPABHCHUS DEAKIHUH PA3/THYHbIX THIIOB, [OJHAE K COKpaIlléHHbIE
YPABHEHHA peakunii HOHHOTO 06MeHa, yuuTERAg YCTIOBHA, IPH KOTOPLIX TH PEaKIHH HIYT 10 KOHIIa;



¢OPMIPOBAHHOCT YMEHU POBOIUTY PeAKINHY, HONTEEPIKAAOLINE KA9CCTBEHHBIH COCTAB PAsIHYHBIX
HCOPraHH4eCKUX BEMIECTB, PACHO3HABATH OMBITHBIM MYTEM MOHE!, NPUCYTCTBYIOIHE B BOJHBIX PACTBOPAX
HEOPraHWYeCKUX BEIIECTR; )

CHOPMHPOBAHHOCTE  YMeHuUi PacKphIBaTE  CYIIHOCTh  OKMCIIHTENBHO-BOCCTAHOBHTE TBHEIX peaximit
HOCPEACTBOM COCTaBIIEHHS JIEKTPOHHOIO 6anaHca STux peaxmuid;

COOPMUDPOBAHHOCTE yMEHHHE OOBSICHSTS S@BICHMOCTD CKOPOCTH XUMHYECKOH DPeaKiiuy oT Pa3IHYHBIX
(haxTOpOB; XapaKTep cMEIEHHS XHMIIECKOro PaBHOBECHSA B 3aBHCHMOCTH OT BHENIHETO BO3IEHCTRIY (mpuHIMn
Jle Ilatense);

chopMUpOBaHHOCTE  yMemHuit XApAKTCPH3OBATh ~XHMHYECKHE MpPONECCH, JieKAlHe B OCHOBE
[IPOMBIIIIEHHOrO MONYYEHHSI CEPHOMH KHCIIOTBI, aMMuaKa, a Takke ChOPMHPOBAHHOCTE NPEACTaBIeHHHE 06
O0IIUX HAYYHBIX MPHHIHNAX ¥ SKOJIOTHHECKHX MPOOIeMAaX XUMUIECKOTO IPOU3BOACTRA;

ChOPMHPOBAHHOCTE yMEHMIH [POBONUTE BBIMHCIEHAS C HCHOIBL30BAHUEM MTOHSTHS «maccosas 1oig
BCLIECTBA B pacTBOPEY, OOBEMHEIX OTHOMIEHAH ra3op TPH XMMHYECKHX PEAKIHSX, MaCcCH BEIECTBA HIH 06nEMa
I'd30B IO H3BECTHOMY KOJHYECTBY BELIECTBA, MACCE FILL 00BEMy OIHOTO H3 Y4aCTBYIOMIHX B PEaKIHH BEIECTB,
TENIIOBOrO 3(Q(eKTa peakumy Ha OCHOBE 3aKOHOR COXPAHCHHS MaCChl BEHIECTB, NPEBPAllCHHS K COXpaHEeHHS
SHEPIUH;

CHOPMHUPOBAHHOCTE yMEHHMit COOIONaTh TipaBHIIa ITOB30RAHMS XHMHIECKOR IOCYA0H ¥ 1aG0paTopHbIM
o0opynoRammem, a TakKe IpaBuiia obpamleHusi C BemiecTBaMu B COOTBETCTBHH C WHCTPYKLUSIMH TIO
BBIIOJTHEHIO Tab0PaTOPHAIX XUMUYECKIX OITBITOR;

COPMHPOBAHHOCTE yMeHHIT IUIAHHPOBATh ¥ BEINONESTH XUMHYECKH OKCIIEPUMEHT (pa3sioikeHne
TICPOKCE 2 BONOPONA B MPUCYTCTBHL KATAM3aTOpa, ONPENENCHHE CPEefbl PACTBOPOB BEIIECTB C TIOMOIIBEG
YHHBEPCANBHOTO HHIMKATOPA, BIHSHILG PasNidHBK (DAKTOPOB Ha CKOPOCTH XMMUHECKOi: PeaKlyy, peaxiluu
HOHHOTO OOMEHa, Ka4eCTBEHHBIE PEAKIHH Ha cyaboar-, xapbonar- u XJIODHI-aHVOHBI, Ha KATHOH aMMOHMS.
PCIHICHAC 3KCTICPHMEHTANBHEIX 3a1a9 [0 TeMaM «Meramisy u «HemeTamme») B COOTBETCTRHM ¢ IIpaBHIIaAMH
TeXHHKH Oe30NACHOCTH mNpw obpameHuy c BEHMIECTBAMI M NabopaTopHBIM 060pyTOBaHUEM, MIPENICTABIISATE
PE3YTBTATl XMMHYECKOTO S5KCIEPHMEHT2 B dopme 3ammcu ypasuenmii COOTBETCTBYIOIIMX peakuud wu
hOPMYnEPOBATE BEIBOIBI HA OCHOBE THX DPE3yIRTaTOoB;

CQOPMUPOBAHHOCTE yMeHuUi KPHTHYCCKH aHAH3UPOBATE XHMHYECKYIO HHQOPMAITHIO, HOMyYaeMyio u3
PA3HBIX HCTOYHUKOB (CPENCTBA MACCOBOH KOM MyHUKaly, ViHTepHeT u npyrux);

COPMUPOBAHHOCTE yMEHHIE COOMIONATE TIPABHNA 3KONOTHIECKH LIEIECO00PA3HOro NOBEAEHNS B OBITY 1
TPYIOBO# NEATENBHOCTH B HEsX COXPaHCHHS CBOETO 310POBBS H OKPYKaioOmiett IIPHPOIHOH CPE/BI, 0CO3HABATE
OMACHOCTE BO3NEHCTBHA Ha JKUBbIE OPTAHW3MEI OIpPENENEHHBIX BEIIECTR, MOHUMAS CMBICT [OKA3ATeNs ITAK,

[IOACHATH Ha NPHUMEpPAX CIOCOGEI YMCHBIICHES U TPENOTBPALIEHHS HX BPEOHOIO BO3AEHCTBHYI Ha OpraHu3m
4E/I0BEKa,
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Kommaecrso wacon

Nf HaumenoBasne pazenos u Tem PO paMMbI B Kourponsuer | Ipaxruuec
I cero
3 e paboTnl Kne patorsl
Paznen 1. Teoperuaeckue 0cHOBLY XHMUH
Crpoensie atomos. lepuonuyeckuit saxon u
1.1 Ilepuomuueckas cucrema XUMUYECKHX dneMenTos J[. U 3
MeHnneneesa
1.2 Crpoenue Bemectna. MHuoroo6pasue Beinects 4
1.3 Xumvmgeckue peaxiuu 6 1 1
Wroro no pasgeny 13
Paspen 2. Heopranuyeckas XHMUA
2.1 Mertamis: 6 1
2.2 Hemeranmme: | 1
2.3 Cai3p HCOPraHu49eCKHX U OPraHHYEeCKUX BEIECTR
Yroro no pasaeny 17
Pasnen 3. Xumus u muzas
3.1 | Xumus u xusss 4
Hroro no pasneny -
OBUIEE KOJIMYECTBO YACOR ITO [TPOTPAMME 34 2 3
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No
i/m

Tema ypoxa

Komn-ro
YACOR

Hara
IIAHHpYeM
Bl

Hara
daxTu
yeckas

ot

Xumugeckuit snement. Atom. ONeKTpoHHAsS KOHQHTYpais
aTOMOB

f—

b2

llepuonuueckuii 3axon u Ilepuonuueckas cucrena
XHMHYECKHX 31emMeHToB JI. 1. Menneneena, ux cas3p ¢
COBPEMEHHOM TEOPHEH CTPOCHHS ATOMOB -

L

3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB XHMHUYECKHY
S/ICMEHTOB 1 MX COEMHEHHI [0 IpyInaMm u [IEPHO/IAM.
SHAYEHAE IEPHONUIECKOTO 32KOHA 1 CHCTEMBI XHMHYECKHY
snemMerTos JI.M. Menneneesa B passutun HayKH

Crpoenue emecrsa, Xumuueckas CB#I3b, €€ BUOLI

MEXaHN3MbI 00pa30BAHNS KOBATCHTHON CRA3HN. Boroponnas
CBSI3b

h

BanerTHOCTS. SIeKTPOOTPHIATETEHOCTE, CTermeHs

OkuCIenus. Bemectsa MonexynspHoro u HEMOJIEKYISIPHOTO
CTpPOEHHUs

Houstie 0 nucnepeurx crcremax. Wernnasie u xonmnonnmse
pacTBophi. Maccosas momst BemecTsa B pacTBope

Kraccuduxarus u HOMEHKJIATypa HeOpraHuye KLy
coenuuenutt. I'enetnyeckas cBa3b Heoprarmyeckix BELIECTE,
Da3JTHYHBIX KIIACCOR

co

Knaccuduxanus xummaeciux PEaKUHI B HEOPraHHYECKOH U
OPTaHHICCKOR XUMHK. 3aKOH COXPAHEHHS MacChl BEILECTB;
3aKOH COXpaHEHHs H IPEBPALICHUS JHEPIHH OPH XUMHAYECKHX
peaxusax

-

CxopocTs peakimy. O6parumsie peakrmn. Xuvmueckoe
paBHOBECHE

10

Ipaktuueckas paGota No 1. «Brusaue PasIHYHBIX (PaKTOpOB
Ha CKOPOCTh XUMHYECKOH pPeaKiyuy

11

SNeKTPOIHTHYECKAS THCCONHATIHS, Ionartue o Bogopomuom
nokasarene (pH) pacteopa. Peakiun nommoro obneHa.
['unponns opramwyeckux u HEOPraHWYECKHX BEIecTr

P

OxucIuTeNEHO-BOCCTAROBUTE Tb HETE peaknuu. omsatue 06
SIEKTPOJIM3E PACIIIABOB U PACTBOPOB Coleit

KonTpomsuas pabora mo pasfeny «TeopeTndyeckue 0CHOBD
XHMHIY

Metannel, ux nonokerue 8 IMepuonwyeckoit cucteme
XUMHHECKHX 3nemenToB JI. Y. Menneneesa u 0coOeHHOCTH
CTpOCHHUS aToMOB. O6ure Guziueckue crolicTra METaJLIIOB

Crnasel MeTannos. ONEKTPOXUMHYECK DA HalpsHKEHUH
METaJIJIOB

XuMudeckue croitcTa BXHEHIIHX METALTOR (BaTpui, I

e S



KaJTHil, Kaabluii, Marauii, AMIOMHHEN) ¥ BX COeTUHEH AN

17 XMMHUYECKHE CBOICTRA XpoMa, MEIH U UX COSAUHEHIH 1
18 XHUMHYECKHE CBOHCTBA IIMHKA, JKe/Ie3a i uX CoenuHaHUI 1
19 Ilpaxtuyeckas paGora No 2. "Pemrenne IKCIIEPUMEHTANIEHEIX 1
3anaq 1o reme «Mertamey"
Hemeramns, ux nonoxenue g Ilepuonngeckoit cucteme
20 XUMUIeCKuX snemenTos JI. V. Menaerneesa i ocobeanocTy 1
CTPOEHHUS aTOMOB
Du3nyecKyie CBOHCTRA HEMETALIOB, Annorporus
21 HEMETAILIOB (Ha IPHMEpE KHCIOpOa, Cephl, dbocdopa n 1
yriiepoaa)
22 XHUMHIYECKHe CROICTRA T'alIOr€HOB, CEPEL M X COSOMHEHAH 1
23 XumMudeckue croiicTra a30t1a, pocodipa u ux coemuaeHM 1
24 XumMuyeckue cBolicTaa YIJIEpOaa, KPEMHHS 4 HX COENUESHIH i
25 lIpuMenenre BaxHeiimmx HEMETAIITIOB ¥ WX COeMHHEHMIT 1
OGobuiense u cucremarusanus sHanui o TEMe
26 «Hewmeranen. Beraucnenus mo VPaBHEHUAM XHMHUYECKAK 1
PCAKIHE 1 TePMOXHMHYECKHE PACIEThI
27 MpaxTuueckas pabora Ne 3. «Pemenue SKCIEPAMER TANBERIX I
- 3anad no teMe "Hemeramms"y
28 KonTtponshast pabora o temanm «Mertammm o «Hemetamism 1
29 Heopranmueckue u opranugeckye KuCIoTEL 1
B Heoprauuyeckue u opranngeckue ocropammsg
AMQoTepHbIe HeOpranuyecKie i OpraHAYeCcKHe COeMHSHIS.
30 I'enetideckas cBa3p Heoprauwyecknx u OpTaHHYeCKHX 1
BEIIEeCTB
31 Pose xumuu B oGecniegenun SKOJIOru9eCKOH, SHEPreTHYECKOH .
4 ITHIIEBOM 0€3011aCHOCTH, PA3BUTHY MEIUIIHHE] i
39 [pencrasnenns 06 obuux HAy9HBIX [IPUHITANAX ;
E IPOMBIIIEHHOTO TIOJIYYEHHS BAKHEIIIHX BelecTs
33 YeoBeK B MHpE BEIIECTB U MaTepHalioB 1
34 X¥M¥ES ¥ 300POBBE YeNOBEKa 1

OBIIEE KOJIMYECTBO YACOB [10 TTPOTPAMME




