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IHHOACHUTEJBbHAA 3AIIMCKA

Paboyas mporpamMma 1o XMMHUHU JJIs1 00yHaromuxcst 8 KJIaccoB cOCTaBlIeHa Ha ocHOBe TpeboBaHMi K
pe3yJbTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbl OCHOBHOTO 0011er0 00pa3oBaHus,
npecTaBieHHbIX B DefepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHJapTe OCHOBHOTO OOIIEro
o0pa3zoBaHMsl, ¢ YYETOM pacrpele€HHBIX 110 KJIaccaM MPOBEPSIEMbIX TPEOOBaHMI K pe3yIbTaTaM OCBOCHUS
OCHOBHOW 00pa3oBaTeIbHON POrpaMMBbl OCHOBHOTO O0IIET0 00pa30BaHUs U JIEMEHTOB COJICPIKAHUS,
MIPE/ICTaBICHHBIX B Y HUBEpCaJIbHOM KOIU(UKATOpE IO XMMHH, a TaKkke Ha ocHOBe [IpumMepHoii mporpaMmel
BOCIHUTAHMSI 00YYarOIIMXCS MPHU MOJTyYeHUH OCHOBHOTO 00111ero oopazoBanus u ¢ yuétom Konnenimm
npernoaBaHus ya4eOHOTO mpeamera « XuMus» B 00pa3oBaTeNIbHBIX OpraHu3ausx Poccuiickoit
denepanyn, peaTu3yonX OCHOBHBIE 00111e00pa3oBarenbHblie mporpaMmsl (yTB. Pemennem Kosternu
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEIMETA «XUMMUS»

Bxuag yue6HOTO Tipeamera « XMMHsD» B TOCTH)KEHHUE II€TIe OCHOBHOTO 0011ero 00pa3zoBaHus 00yCIOBJICH
BO MHOTOM 3HA4E€HHUEM XHUMHYECKOH HAayKH B IIO3HAHWHW 3aKOHOB IIPUPOJbI, B pa3BUTUU ITPOU3BOAUTCIIBHBIX
cHJI 00IIECTBA U CO3/IaHMH HOBOM 0a3bl MaTepHaIbHOU KYJIBTYPHI.

XuMHS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK pacIpOCTpaHuiIa CBOE BIUSHHE Ha Bce 00JIaCTH
4eJI0BEYECKOr0 CYIECTBOBAaHUA, 3a/1aJ1a HOBOE BUICHHUE MUPA, CTaJIa HEOThEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYypbl, HEOOXOIUMBIM YCIIOBUEM >KM3HU OOIIECTBA: 3HAHUE XUMUHU CITYKUT OCHOBOM JIs1
(bopMHpPOBaHUS MUPOBO33PEHUS UEJIOBEKA, €ro MPEICTaBIECHUI 0 MaTepUaibHOM €JMHCTBE MHPA; BAKHYIO
POJIb UrpatOT GOPMHUPYEMBbIE XUMHUEH MTPECTABICHUS O B3aUMOIIPEBPAILIEHHUSIX SHEPTUN U 00 3BOITIOLUU
BELIECTB B MPUPO/JIC; COBPEMEHHAsI XUMUS HalpaBJieHa Ha pellieHue TI00albHbIX MPo0IeM YCTOWYMBOTO
Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUIIIEBOM U SKOJIOrn4YecKoil 0e30macHoCTH, Ipobdiem
3/IpaBOOXPaHEHMSL.

B YCIIOBUAX BO3pACTAIOIICTO 3HAYCHUA XUMUHA B JKU3HU o6mecma CYIICCTBCHHO ITOBLICHUJIACH POJIb
XHUMHUYCCKOI'O O6pa3OBaHI/I$I. B nane conuain3an OHO ABJIACTCSA OAHHUM U3 YCJ'IOBI/Iﬁ (I)OpMI/IpOBaHI/IH
HWHTCJUICKTA JIMYHOCTH XU TaPMOHHUYHOT O e€ Pa3BUTHA.

CoBpeMEHHOMY Y€JIOBEKY XMMHUYECKHE 3HaHUSI HEOOXOIUMBI JUIsl IPHOOPETEHUsT OOLIEKYJIBTYPHOTO
YPOBHS, MO3BOJISIOLIETO YBEPEHHO TPYAUTHCA B COLIMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOpa3HOM
KHU3HHU 00IIEeCTBA, IS OCO3HAHMS BaXKHOCTH Pa3yMHOT'0 OTHOILIEHHS K CBOEMY 370POBBIO U 3710POBbIO
IPYTHX, K OKpPY’KaroLEN IPUPOJHON Cpeie, ISl TPAMOTHOTO MOBEACHMSI TP UCIIOJIB30BAHNUHN PA3JINYHBIX
MaTEpUajIOB U XMMHUYECKUX BEIIECTB B IOBCEHEBHOM JKU3HM.

XuMudeckoe 00pazoBaHrEe B OCHOBHOM IITKOJIE SBSIETCS] 0230BBIM 110 OTHOIICHHUIO K CHCTEME OOIIEeTOo
XUMHYECKOro oOpazoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peain3yeT MpUcyIue ooemy
XUMHYECKOMY 00pa30BaHHI0 KIFOUYEBbIE IICHHOCTH, KOTOPBIE OTPAXKAIOT TOCYIapCTBEHHBIE, OOIIECTBEHHBIE U
WHIUBUAYATbHBIE TOTPEOHOCTH. DTUM OIPEAETSeTCs CYIIHOCTh 001Iel cTpaTeruu o0y4eHus, BOCIUTAHUS U
pa3BUTHS 00YYAIOIIUXCS CPEACTBAMH YIEOHOTO MpeAMeTa « XUMHSD.

N3yuenne npeamera: 1) ciocoOCTByeT peanu3annui BO3MOKHOCTEH JUTsi caMOpa3BUTHUS ¥ (POPMUPOBAHUS
KYJIbTYpBI TUYHOCTH, €€ 0011el U (yHKIMOHAIBHON rPaMOTHOCTH; 2) BHOCHUT BKJIaA B (HOPMUpPOBAHUE
MBILUIEHHUS U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTEILHON yueOHOM
NesTeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEIOBATENbCKUX YMEHUN, HEOOXOMMBIX KaK B TOBCETHEBHOM
KHU3HH, TaK U B IPOPECCUOHATIBHOM IeATENFHOCTH; 3) 3HAKOMHT CO CHENM(UKON HAyYHOTO MBILIUICHUS,
3aKJIaJbIBACT OCHOBBI LIEJIOCTHOIO B3IUI1a HA €IMHCTBO MIPUPOJIbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM



3TarnoM B (GOPMUPOBAHUU €CTECTBEHHO-HAYUYHOM IPaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
(bopMHPOBAHHUIO IIEHHOCTHOT'O OTHOIIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K TIPUPOJIE, K YEIIOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

HasBannble HampaBieHUs B 00yUYEeHUN XUMUHU 00ECTICUMBAIOTCS CIIEIU(UKON COIep KaHus MTPeIMeTa,
KOTOPBIN SIBIISIETCS MMeJarOTMYECKU aIalITUPOBAHHBIM OTPaXEHHEM 0a30BOM HAYKH XUMUU Ha ONIPEICIEHHOM
Jrare €€ pa3BUTHS.

Kpr XHMHH OCHOBHOM IITKOJIBI OPHUCHTHUPOBAH HA OCBOCHUE O6y‘IaIOH_[I/IMI/IC$[ OCHOB HeopFaHquCKOﬁ
XHUMHHU U HCKOTOPBIX MMOHATUH U CBCIIGHI/Iﬁ 00 OTACIBbHBIX 00BEeKTax OpFaHH‘ICCKOﬁ XUMHH.

CrtpykTypa coaepxanus npeamera chopMUpOBaHa Ha OCHOBE CUCTEMHOTO MOJX0/a K €r0 U3yUYEHHIO.
Copep:xaHue CKIIaJAbIBACTCS U3 CUCTEMBbI MOHATHI O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBbI TOHATHIA
0 XuMH4YecKoH peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OPTaHU30BaHbI M0 MPUHIIUITY TOCIEI0BATEILHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MIPE/ICTABICHUM PA3HOT0 YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
y4eHHs KaK OCHOBBI BCErO €CTeCTBO3HaHUs, ypoBHs [lepuoanueckoro 3akona J[. M. MenaeneeBa kak
OCHOBHOTO 3aKOHAa XMMUH, YIYCHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U, MPEACTaBIEHUN 00
ANEKTPOJIUTUYECKON JUCCOLMAIMH BEILIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTpUBAIOTCS HA
OCHOBE 3MITMPUYECKH MOTYUEHHBIX U OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCA [TOCJIEA0BATEIBHO OT OAHOIO
YPOBHS K JPYTrOMYy, BBIIOIHSS GYHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS U
BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHHS U MOJIyYCHUS N3YYaeMbIX BEIECTB.

Takast oprauzaiys coaep>kaHus Kypca CHOCOOCTBYET NPEICTABICHUIO XUMUYECKOH COCTABIISIONICH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI npupo/sl. Tem caMbIM 0oOecrieuynBaeTcsi BO3MOKHOCTD
(dbopMUpoBaHUs y 00YUaIOUINXCS IEHHOCTHOTO OTHOILIEHUS! K HAYYHOMY 3HAHUIO U METOJaM MO3HaHUs B
Hayke. Ba)XHO Takke 3aMETHUTh, YTO OCBOCHHUE COAEPIKAHUSI Kypca IPOUCXOINT C IIPUBJICUCHUEM 3HAHUH U3
paHee U3y4eHHBIX KypcoB: « OKpy»karomuil Mup», «brnonorus. 5—7 xnacce» u «Pusnka. 7 Kmacey.

HEJIN U3YYEHUSA YYEBHOI'O IIPEIMETA «XUMMUSD»

K nHampaBieHuio nepBoCcTeNneHHON 3HAUMMOCTH MIPH peain3alii 00pa3oBaTeIbHbIX (PyHKINN
npeaMeTa«XuMus» TPAAULMOHHO OTHOCIT (POPMUPOBAHHME 3HAHUH OCHOB XUMHUYECKOM HayKH Kak 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JEATEIIBHOCTH YEJIOBEKA U KaK OJHOIO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphbl. 3a/1aya peAMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUA —
BOXHEUIINX (aKTOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX TOJI0KEHUH, TOCTYITHBIX 00001IeHUH
MHPOBO33PEHUYECKOT0 XapaKTepa, sI3bIKa HAyKH, 3HAHUN O Hay4HbIX METOJIaX U3YUYEHUs BEILECTB U
XUMHUYECKUX PeaKIMii, a Takke B GOPMHUPOBAHUH U Pa3BUTUU YMEHHUHN U CIIOCOOOB JI€ATEIbHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHHEM, HAOJIIOJCHHEM U MIPOBEIEHUEM XUMUYECKOT 0 SKCIIEPUMEHTA, COOIIOICHUEM
npaBui 0€30MacHOro 00paIeHUs C BEIIECTBAMU B MIOBCEIHEBHOM KHU3HH.

Hapsiny ¢ 5TiM 1enu u3y4eHus peaMera B IporpaMMe YTOYHEHbI U CKOPPEKTUPOBAHBI ¢ Y4ETOM HOBBIX
MPUOPUTETOB B CUCTEME OCHOBHOT'O 00111ero oopazoBanus. Ceroans B 00pa3oBaHUHM 0COO0 3HAUNMON
MIPU3HAETCS HAIIPABJICHHOCTh 00yUYEHHsI HAa pa3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHre yMEHUIO YUYUThCS U MPOJI0JHKATh CBOE 0Opa3oBaHUe
CaMOCTOSITENTbHO CTAHOBHUTCS OJJHOM M3 BXKHEHIINX (DYHKIMHA yueOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM IIpH M3ydeHUH NpeIMeTa B OCHOBHOM 1IKOJIE TJOMUHUPYIOLIEE 3HaU€HUE TPUOOpENN TaKue
L[EJIH, KAK:

(dopMHpOBaHNE MHTEIICKTYAIbHO PAa3BUTON JINYHOCTH, TOTOBOK K CAaMOOOPa30BaHHIO, COTPYAHUYECTBY,
CaMOCTOSITETbHOMY NPUHATHIO PEIICHHI, CIOCOOHON aIanTUpOBaThCs K OBICTPO MEHSIIOIUMCS YCIOBUSIM
KU3HU;

HaIpaBJICHHOCTh OOYYEHUS Ha CUCTEMaTHYECKOE MPUOOIEHHE yUaIuXCs K CAMOCTOSTEIbHON



MIO03HABATEJIBHOM JISSATEIBHOCTH, HAyYHBIM METO/IaM MO3HAHUSI, (OPMHUPYIOLIMM MOTHUBAIIHIO ¥ Pa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

o0ecrnevyeHrne yCcIoBHii, CIIOCOOCTBYIOIMINUX MPUOOPETCHUIO 00YUAIOIIMMICS OBITA Pa3HOOOpa3HOH
JESATeIILHOCTH, TIO3HAHUS ¥ CAMOIIO3HAHMS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIUH ), IMEIOIINX
YHHBEpCaAbHOE 3HAUCHUE [T PA3IINYHBIX BUIOB JIEATEILHOCTH;

(dopmMupoBaHnE YMEHHIA OOBACHATH U OLICHUBATH SIBICHUS OKPY)KAIOLIET0 MUPa HA OCHOBAHUY 3HAHUH U
OIBITA, TIOJYYCHHBIX IPH U3YYCHUU XHMUH;

(dopMupoBaHue y 00yUYarOIUXCs TYMAaHUCTHYECKUX OTHOLICHUH, TOHMMAaHHSI IECHHOCTH XUMHUYECKUX
3HaHUH 111 BBIPAOOTKH HKOJIOTHYECKH 11EeJIECO00Pa3HOT0 MOBEICHUS B OBITY U TPY/OBOI1 JESTEILHOCTH B
LEJIIX COXPAHEHUS CBOETO 370POBBS M OKPY KAIOLIEH MPUPOTHON CPEIbl;

pa3BUTHE MOTHUBAILIMH K O0YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOEHHSI O0IIEYEIIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS ¥ HAPaBICHHOCTH
JaJIbHENIIEro 00y4YeHusl.



COJAEPKAHUE YYEBHOI'O ITPEIMETA

IlepBoHayabHBIE XMMUYECKUE TOHATHUS

[Ipenmer xumuu. Ponp xuMuu B KU3HU YesoBeka. Tena u BemecTa. OU3nyecKue CBOMCTBA BEIIECTB.
ArperatHoe cocTosiHuE BellecTB. [ToHAaTHE 0 MEeTO1aX MO3HAHUS B XMMUU. XUMUS B CUCTEME HayK. YuCThIe
BemiecTBa v cMecu. CriocoObl pa3iesieHUs] CMECEH.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 1eMEeHThl. CUMBOJIBI XUMUUYECKHUX AJIeMEHTOB. [IpocThie 1 clioXkHbIe
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumunyeckas popmyiia. BaleHTHOCTh aTOMOB XUMUYECKHUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BenlecTB. OTHOCUTENBHAS aTOMHas Macca. OTHOcUTEIbHAs MOJIEKYJIsIpHas Macca. MaccoBast 1071
XUMHUYECKOT0 3JIEMEHTA B COCMHEHHH.

dusnyeckue U XUMAYECKHUE SIBICHNAA. XUMUYECKasl peakius U €€ IPU3HAKU. 3aKOH COXPAHEHUS MacChl
BelIeCcTB. XUMUYECKHe ypaBHeHus1. Kitaccuukanys XuMrUIecKiX peakiuuii (COeIMHEHNs, pa3IoKeHus,
3aMelIeHus, OOMeHa).

XUMHUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCY 101, C MpaBmiiaMu paboThl B 1abopaTopuu U
npuémamu oOpaleHus ¢ JJabopaTopHbIM 000PYOBaHUEM; U3YUEHUE U ONUCaHUE (PU3NYECKUX CBOMCTB
00pa31oB HEOPraHNIECKUX BEUIECTB; HaOM0IeHHe (U3NIECKHX (TUIABJICHNE BOCKA, TAsTHHE JIbJ]a, PACTUPAHUE
caxapa B CTyIKE, KHIIEHUE U KOHJEHCALlUs BOJbl) U XUMHUYECKUX (TOpEHUE CBEUH, IPOKATUBAHUE METHOU
IIPOBOJIOKH, B3aUMO/ICIICTBHE MeJla ¢ KUCIIOTOMN) sIBJICHUM, HAaOII0IeH)e U ONMCaHUEe MTPU3HAKOB IPOTEKAHUS
XMMHYECKHUX peakuil (pa3noxeHue caxapa, B3auMOCHCTBUE CEPHOI KUCIOTHI € XJI0pUI0M Oapus,
pasnoxxenue rugpokcuaa meau (1) mpu HarpeBanuu, B3auMoieicTBHE Kene3a ¢ pactBopom coiu meau (11));
U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: CMecel (C MOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BbIIIAPUBAHUE,
JTUCTUILIALMS, XpoMaTorpadusi), IpoBEIeHUE OUNCTKU MTOBAPEHHON COJIM; HAOII0ACHNE U ONMCAaHHE
PE3yJIBTATOB NIPOBEIEHUS ONBITA, MWJUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl; CO3JaHIE MOJEIEN
MOJIEKY (IIapOCTEPKHEBBIX ).

BaHeiiiue npeacraBuTe 1M HEOPraHMYECKHUX BellleCTB

Bo3ayx — cMmech razoB. CocrtaB Bo3ayxa. Kucimopoa — aneMeHT U rpoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B IpHUpoJie, PU3NUYECKUE U XUMUUECKHE CBOICTBa (peakiuu ropenus). Oxcuapl. [Ipumenenue
kucnopoa. CriocoObl MOTyUYEHUS KUCIOPOa B 1a00paTOpuu U NpOMBIIEHHOCTH. KpyroBopoT kucinoposa B
npupoae. O30H — ayuioTponHas Moau(pUKalKs KUCI0pO/a.

Tennopoit 3(1)(I)GKT XUMHUYECKON pCaknuu, TCPMOXUMHUYCCKUC YPABHCHUSA, OK30- U SHIOTCPMUYCCKUC
pCaKkIuu. Tomnugo: YToJib U MCTAH. 33.I‘p513HCHI/IC BO3yXa, YCHJIICHUC ITAPpHUKOBOI'O B(I)(I)CKTB., pa3pyuicHuc
O30HOBOI'O CJIOA.

BO,Z[OpOI[ — 3JICMCHT U MPOCTOC BEUICCTBO. HaxoxnaeHue BOAOpPOda B IPpUPOAL, (I)I/I3I/I‘-IGCKI/IC U XUMHYCCKHEC
CBOﬁCTBa, IMPUMCHCHUC, CITIOCOOBI MOJIyUCHUA. Kucnorsr u conn.

KomnuectBo Bemectsa. Moinb. MosnsipHast Macca. 3akoH ABorajpo. MossipHblil 00bEM ra3o. PacuéTsl no
XUMUYECKUM YPaBHEHUSAM.

®dusnyeckue cBorcTBa BOAbl. Bona kak pactsopurenb. PactBopel. HackllieHHBIE M HEHACHILLIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BELIECTB B BOAE. MaccoBas 10715 BELIECTBA B paCTBOpPE. XMMHUECKHUE CBOMCTBA
BoJbl. OcHOBaHUs. Posib pacTBOPOB B MPUPO/IE U B KU3HU YeloBeKa. KpyroBopoT BObI B IPUPO/IE.
3arpsi3HeHue NpUPOAHBIX BOJ. OXpaHa M OUYMCTKA IPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coeauaennii. Oxcuanl. Knaccudukarms okcuioB: coaeodpasyomme

(ocHOBHBIE, KUCIIOTHBIC, aM(POTEpHBIE) U HecoeoOpasyromue. HoMeHkmaTypa oKcuI0B (MEXIyHApOIHAS U
TpuBHANIbHAS ). PU3MUECKUE U XUMUUECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuioB.

OcnoBanus. Kinaccugukaiyst ocHoBaHHA: ENOYN U HepacTBOpUMBbIe ocHOBaHU. HoMeHkaTypa
OCHOBaHUH (MeXAyHapoHas U TpuBUaibHasA). DU3nueckre 1 XMMUUYECKHUE CBOMCTBA OCHOBAHUH.



[TonydyeHnue oCHOBaHMIA.

Kucnorsl. Knaccudukarms kuciaot. HomeHknaTypa KUCIoT (MeXIyHapOAHAs U TPUBHAIIbHAS).
DuU3NYECKUE U XUMUYECKHE CBOMCTBA KUCIIOT. P aktuBHocTn MmetauioB H. H. bekerosa. [Tonyuyenue
KHCJIOT.

Conu. HomeHnkiatypa cosneil (MexxayHapoiHas U TpuBuanibHas ). Gusnueckrue 1 XUMUYECKHE CBOICTBA
cousiel. [lonyuenue comnen.

['eneTnueckas CBsA3b MEXAY KIacCaMU HEOPTaHUYECKUX COETMHEHUN.

XUMHUYECKUH HKCIIEPUMEHT: KaU€CTBEHHOE OIPEACIICHUE COACPKAHNS KUCIOPOIa B BO3AYXE; NOIIyYEHHE,
coOupaHue, pacrio3HaBaHue U U3yYeHHE CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aUMO/ICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOZHUKHOBEHUS U MpEKpalleHus ropeHus (1moxkapa); 03HakoMJIeHHe ¢ o0pa3iamMu
OKCHJIOB U OIKMCAaHUE UX CBOMCTB; MMOIy4YeHHE, COOMpaHKe, PacllO3HaBaHUE U U3yUYeHHE CBOMCTB BOJOPOIA
(ropenue); B3aumoieiicTBue Bogopoa ¢ okcuaom meau (11) (Bo3MokHO HCTIONb30BaHHE BUEOMATEPHATIOB);
HaOIoIeHne 00pa3IoB BELIECTB KOJINYECTBOM | MOJIb; HCCiIeI0BaHUE OCOOEHHOCTEH PAaCTBOPEHUS BELIECTB
C Pa3JIMYHON PAaCTBOPUMOCTBIO; IPUTOTOBIIEHHE PACTBOPOB C ONPENEIEHHON MAacCOBO 101ei
pacTBOPEHHOTO BELIECTBA; B3aUMO/ICHCTBHE BOJIBI C METaJNIaMU (HaTPUEM U KaJlbliieM) (BO3MOXKHO
UCIOJIb30BaHUE BUACOMATEPUAJIOB); ONPEAEICHIE PACTBOPOB KUCIIOT U IIENI0YEH ¢ TOMOIIBIO HHINKATOPOB;
UCCleI0BaHie 00pa3lioB HEOPraHUYECKUX BEILIECTB PA3IMYHBIX KIACCOB; HAOMIOIEHUE U3MEHEHHS OKPACKH
WHMKATOPOB B paCTBOpAX KHUCIIOT U ILIENOYeH; n3ydeHue B3anumoeiictsus okcuaa menu (I1) ¢ pactBopom
CEPHOU KUCJIOThI, KUCJIOT C METaJJIAMU, PEAaKLIM HEUTpaIu3aluy; NoJy4eHUe HEPACTBOPUMBIX OCHOBAHUIA,
BBITECHEHHE OJIHOTO METaJljIa IPYTUM U3 PACTBOPA COJIM; PEUICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«Baxueimme Ki1acchl HEOPraHUYECKUX COSAUHEHUID.

Ilepuoauyeckuii 3akoH u Ilepuoguyeckasi cucrema xumudeckux 3jaemenToB Jl. U. Menaeineesa.
Crpoenne atoMoB. XumMnueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINH.

[lepBbie NOMBITKN KIacCU(PUKAIIUN XUMUYECKUX 3JIeMeHTOB. [[oHsTHE O TpyMNax cXOHBIX 3JIEMEHTOB
(11e10YHbIE U IETTOYHO3EMENIbHBIE METAILIbI, TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yIoT
am(poTepHbIe OKCUIBI U TUAPOKCUBL.

[Tepnoanueckuit 3akoH. [lepnonnueckas cuctema XuMu4eckux 3yeMeHToB J1. 1. Menneneesa.
KopoTtkonepuoanas u anmuHHONepuoHas popmsl [leproanueckoit cHCTEMbl XUMUUYECKHX 371€MEHTOB /1.
N. Menneneesa. Ileproas! u rpynmnsl. @u3nyuecknii CMbIC MOPSAAKOBOIO HOMEpPA, HOMEPOB IIEpHOJa U
IPYMIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sjiep. M3oTomnbl. DnekTpoHsl. CTpoeHue 3JIEKTPOHHBIX 0007104eK
atromoB niepBbIxX 20 xuMudeckux meMeHToB [leproamueckoii cucremsl [[. . MenneneeBa. XapakTepucTuka
XUMHUYECKOT0 JIEMEHTA I10 €ro MojoxeHuto B Ilepuonnueckon cucreMe 1. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS PaIlyCca aTOMOB XUMHUECKUX JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpynmnam u nepuonam. 3Hadenue [lepmoguueckoro 3akona u [lepuoandeckoi
CUCTEMbI XUMUYECKHUX JIEMEHTOB ISl pa3BUTHUS HayKu U npakTuku. [[. . MenneneeB — yu€Hbli U
IPAKIaHUH.

Xumnueckas cBsa3b. KoBaneHTHas (MossipHasi 1 HEMOJIAPHAs) CBSA3b. DJIEKTPOOTPULIATEIbHOCTh
XUMHYECKUX AIEMEHTOB. MloHHas CBA3b.

Crenens okuciieHus. OKHCIUTENbHO-BOCCTAHOBUTEINIbHBIE peakiuu. [Iporiecchl okucnenus u
BOCCTaHOBJIEHUSI. OKUCIUTENU U BOCCTAHOBUTEIH.

XUMUYECKUH IKCIIEPUMEHT: U3yUeHUe 00pa3lioB BEIIECTB METANIOB M HEMETAIJIOB; B3aUMOICHCTBUE
TUIPOKCH/Ia IUHKA C paCTBOPAMU KUCJIOT U I1IEJI0Yeil; MPOBEACHUE ONBITOB, UILUTIOCTPUPYIOLIUX
MIPUMEPHI OKUCIIUTEIbHO-BOCCTAHOBUTENILHBIX PeaKIHii (TOpeHue, peakliuy pa3ioKeHUs, COSTUHEHHUS).

MexknpeamMeTHble CBSI3H
Peanu3anus MeXpeIMETHBIX CBSI3el MPU U3YUYEHUU XUMUHU B 8 KJIacCe OCYLIECTBIIAETCS Yepe3



HCIIOJIB30BaHUE KaK O6I_HI/IX €CTCCTBCHHO-HAYUYHBIX HOHHTHﬁ, TaK U HOHHTPIP'I, SABIAOIINXCA CUCTEMHBIMHA AJIA
OTACIIBHBIX IPEAMETOB €CTECCTBCHHO-HAYUYHOTI'O IIUKJIA.

OO01mure ecTeCTBEHHO-HAYYHBIC MMOHSATHUS: HAYYHBINA (DAaKT, TUTIOTE3a, TEOPHUs, 3aKOH, aHAIN3, CHHTE3,
KJIacCU(UKALIUS, IEPUOAUIHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb,
SIBJICHUE.

®dwusmka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI, PATHOAKTUBHOCTH,
MOJIEKYJIa, HIEKTPHUUECKUI 3apsi, BEMIECTBO, TENI0, 00bEM, arperaTHOe COCTOSIHUE BEILECTBa, a3,
(bu3nUYecKre BeTMYNHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TUIaHETHhI, 3BE3/161, COITHIIE.

buonorus: porocunTes, npixanue, 6unocepa.

['eorpadusi: atmocdepa, runpochepa, MUHEPAJIbl, TOPHBIE TOPO/IbI, OJIE3HBIE HCKOIIAEMbIE, TOTLITUBO,
BOJIHBIE PECYPCHI.



IIVTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

I/I3yquHe XUMHHU B 8 Kitacce HaIlpaBJICHO HA JOCTUXKCHUC 06y‘-IaIOIJ_II/IMI/ICH JIMYHOCTHBIX, MCTAITPCAMCTHBIX
" NpCAMETHEIX PE3YJIBTATOB OCBOCHUA y‘IC6HOFO npeamera.

JIMYHOCTHBIE PE3YJIBTATBI

JIMyHOCTHBIE PE3YIBTATEI OCBOCHUS IPpOI'paMMbl OCHOBHOI'O O6H.[CFO O6p330BaHI/IH JOCTHUI'alOTCsA B XO/1€
O6y‘I€HI/Iﬂ XHUMHHU B €INUHCTBC yqe6H0171 H BOCIIUTATEIILHOM JCATCIIBHOCTH OpFaHI/ISaHI/II/I B COOTBCTCTBHH C
TpaIulMOHHbIMU pOCCHﬁCKHMH COIUOKYJIbTYPHBIMU U IYXOBHO-HPABCTBCHHBIMU HECHHOCTAMMU, IIPUHATBIMHA
B O6H.[€CTBC IIpaBUJIaMU 1 HOpMaMH ITIOBCIACHHUA U CHOCO6CTBYIOT mponeccaM CaMOIIO3HAaHUA, CaMOpPa3BUTUMA
1 conuaan3alnuun 06yqa}0umxc;1.

JImgyHOCTHBIE PE3YJIbTAThl OTPAKAKOT C(bOpMHpOBaHHOCTB, B TOM YHCJIC B YaCTH:

HanI/IOTH‘leCKOFO BOCIIMTAaHUSA

1) HEHHOCTHOI'O OTHOLICHUA K OTCUCCTBCHHOMY KYJIIBTYPHOMY, HCTOPUYCCKOMY U HAYyYHOMY HACJICAUTO,
MMOHUMAaHUS 3HAYCHUS XUMUUECKOMN HAayKH B ) KXU3HU COBPEMCHHOTI'O 06H_[6CTB8., CIIOCOOHOCTH BIaaACTh
HOCTOBCpHOﬁ HH(bOpMaL[I/Ieﬁ O MMEPEAOBBIX NOCTUIKCHHUAX U OTKPBITUAX MHpOBOﬁ M OT€YSCTBEHHOM XHUMHU,
3aUHTCPCCOBAHHOCTH B HAYYHbIX 3HAHUAX 00 YCTpOﬁCTBe MHUpa U 06H_IeCTBa;

I'pakmaHCKOro BOCIIUTAHUSA

2) MPEeACTaBJICHHS O COLMABHBIX HOPMaX M MPaBHJIAX MEKIMYHOCTHBIX OTHOLICHHH B KOJUICKTHBE,
KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOU, Y4eOHO-UCCIIeI0BATEIBCKON, TBOPUECKON U
APYrux BUJaax JCATCIbHOCTH; TOTOBHOCTH K pa3H006pa3H0171 COBMECTHOM ACATCIIBHOCTH ITPH BBIITOJTHCHHUHU
yueOHBIX, T03HABATEIbHBIX 33/1a4, BHITOTHEHUH XMMUYECKUX SKCIIEPUMEHTOB, CO3JJaHUN YUeOHBIX TIPOEKTOB,
CTpeMJICHH K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIY B TIpoliecce 3TON yueOHOM JesTeIbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapI/IHIGI\/'I C O33N HPAaBCTBCHHBIX U MMPABOBBIX HOPM C
y4€TOM OCO3HAaHMsI MOCJIEACTBUI MOCTYIIKOB;

IleHHOCTH HAYYHOI'0 MO3HAHUS

3) MHPOBO33pEHYECKUX TPEICTABICHUIT O BEIIECTBE U XUMUIECKOM PEAKIMH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABIIAIOIINX OCHOBY JUIsl IOHUMAaHMsI CyIIHOCTH HAyYHOU
KapTUHBI MUPA; IPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IPUPOABI, B3aUMOCBSI35X
4eJI0BEKA C MPUPOJHON CPeNloil, O poJIM XMMHH B ITO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTeIbHBIX MOTHBOB, HAMIPABJICHHBIX HA MIOTyYeHHE HOBBIX 3HAHUI TI0 XUMHH, HEOOXOAUMBIX JIJISI
00BsACHEHHS HAOJI0TaeMBIX TIPOIIECCOB U SIBJICHUI;

5) no3HaBarebHON, MH)OPMAIIMOHHON U YUTATEIILCKON KYJIbTYPBI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM paboThl C yueOHBIMU TEKCTaMHU, CIIPABOYHOM JINTEPATYPOH, TOCTYTHBIMU TEXHUUYECKUMHU
CpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTHH;

6) uHTepeca K 00YYEHHIO U MO3HAHUIO, TFO003HATEIBHOCTH, TOTOBHOCTH U CITIOCOOHOCTH K
camM000pa30BaHUIO0, MPOEKTHOM U UCCIIEI0BATEIbCKON e TEIbHOCTH, K 0CO3HAHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS 00yUYeHUS B AajbHEHIIEM;

@ opMHPOBaHHS KYJbTYPHI 310POBbS

7) 0CO3HAHMUS IIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3710POBbIO, YCTAHOBKH Ha
3II0OPOBBII 00pa3 )KU3HU, OCO3HAHUS TIOCIICACTBAN M HEMPUSATHUS BPEAHBIX TIPUBBIYCK (YIOTPEOICHUS
QJIKOTOJI5, HAPKOTUKOB, KypeHHsI ), HEOOXO0AMMOCTH COOJII0ICHUSI TPaBUIT O€30IMaCHOCTH TP OOPAITICHUH C
XMMHUYECKHMH BEIIECTBAMHU B OBITY U peasibHOU KU3HU;

TpyaoBoro Bocnuranus
8) mHTepeca K MPaKTUYeCKOMY U3yUYCHHUIO MPOPECCUil U TPyAa pa3InuHOTO POJIa, YBAKCHUE K TPYLY



pe3yabTaTaM TPYyI0BOM NESITEIHHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHS IPEIMETHBIX 3HAHUH 110 XUMUH,
OCO3HAHHOTO BBIOOPA MHINWBUIYAIBHON TPAEKTOPUH MPOJOKEHUS 00pa30BaHUs C YUETOM JTMUHOCTHBIX
MHTEPECOB U CITIOCOOHOCTU K XMUMHUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIEIIHON
poeCCHOHATILHOM IEATEIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHU; TOTOBHOCTh aJIallTHPOBATHCS B
npodeccuoHaIbHOM Cpese;

JKOJIOTHYEeCKOI0 BOCIIMTAHUS

9) 5KOJIOTUYECKH LENIECO00Pa3HOr0 OTHOIICHHS K IIPUPO/IC KaK UCTOYHHKY JKH3HH Ha 3eMiie, OCHOBE &
CYLIECTBOBAHMS, IOHUMAHUS IEHHOCTH 3[JOPOBOTO U O€30I1aCHOTr0 00pa3a KU3HU, OTBETCTBEHHOI'O
OTHOIIECHHS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO, OCO3HAHMSI LIEHHOCTH COOIOIEHUS
npaBuiI 0€30MacHOTO OBEJCHUS IIPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYallUsAX, YTPOKAIOLINX 310POBBIO
W SKU3HH JIIOJICH;

10) cnocoOHOCTH IPUMEHSTH 3HAHHS, [IOTyYaeMble TIPU U3YUCHUN XUMUH, JUIsl PEILICHNUS 3314, CBS3aHHBIX
C OKPY’Karollel MPUPOIHOMN CPe10i, OBBIIIEHUS YPOBHS YKOJIOIMYECKOMN KYJIBTYPbl, OCO3HAHUS
r7100aIBHOTO XapaKkTepa dKOJOTHYECKUX MPOOIeM U Iy Tel UX PelIeHNs OCPEICTBOM METOI0OB XUMUH;

11) 3KOJIOTMYECKOr0 MBIIUICHHSI, YMEHHUS PYKOBOJICTBOBATHCS MM B IIO3HABATEIBHOM, KOMMYHHKATUBHOM 1

COLIMAJIBHOM ITPAKTHKE.

METAINPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeaMeTHBIX pe3yJIbTaTOB BRIICISAIOT 3HAUUMBIE 1711 JOPMUPOBAHUS MUPOBO33PEHHS
oOIIeHayYHBIE TOHATHUS (3aKOH, TEOPHSl, IPUHIIMIL, TUIIOTE3a, (HaKT, CUCTEMa, IPOLIECC, IKCIIEPUMEHT H Jp.),
KOTOPBIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETax U MO3BOJISIOT Ha OCHOBE 3HaHUI U3
3THUX NMPeAMETOB (POPMHUPOBATH MIPECTABICHHUE O LIEJIOCTHOM HAyYHOH KapTUHE MUPA, U YHUBEPCATIbHbBIE
yueOHbI€ JeicTBUS (IT03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE, PETYJISATUBHbBIE), KOTOPbIE 00ECTIEYNBAIOT
(hopMHpOBaHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYLIECTBIICHUIO Y4eOHOM
JESATEIILHOCTH.

MeTaHpeHMeTHHe PE3YJIbTAaThl OCBOCHUA 06p330BaTeHBHOﬁ MporpaMmsal 110 XUMHUH OTPAXKAOT OBJIAACHUC
YHUBCPCAJIbHBIMHA ITO3HABATCIIbBHBIMU HeﬁCTBHHMH, B TOM YHCIJIC:

ba3oBbIMH JIOrHYeCKUMH 1eCTBUSAMH

1) yMeHueM HCIOIb30BATh MPUEMBI JIOTHIECKOTO MBIIIUICHHS TIPH OCBOCHUH 3HAHUI: PACKPHIBATH CMBICIT
XUMHUYECKUX TOHATUH (BBIAENATh UX XapaKTepHble MPU3HAKHU, YCTaHABINBATh B3aUMOCBSI3b C IPYTUMHU
MOHATHUSIMH ), UCTIOJIB30BaTh MOHATHUS AJIs1 OOBSICHEHUS OTAENIBHBIX (PaKTOB U SBJICHUH; BEIOMPATh OCHOBAHUS
U KPUTEpUH JUIs Kiaccu (UK XUMUYECKHUX BEIIECTB U XUMUYECKHUX PeaKIHii; yCTaHaBIMBAaTh MPUUUHHO-
CIIEJICTBEHHBIE CBS3H MEXKAY 00BEKTaMU U3yUEHUS; CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIyKTHUBHBIE,
JIeTyKTUBHBIE, [10 aHAJIOTUH); J1eJaTh BHIBOBI M 3aKIIOUCHMUS,;

2) YMEHHEM MIPUMEHSTH B MPOIIECCE TO3HAHMS MOHATHS (TPEIMETHBIC U METaNPeIMETHbIC),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIIN, UCIOIb3yEMbIE B XUMUHU, TPEOOPA30BHIBAThH MIMPOKO IPUMEHSIEMBIE B
XUMHH MOJENIbHBIE MTPE/ICTABICHHS — XUMUYECKHUI 3HaK (CUMBOJI 3JIEMEHTa), XUMHUUecKas GopMyia u
YpaBHEHHE XUMHUECKOHN peakllui — MPH PEIIeHUN yueOHO-TI03HaBaTeNbHbIX 33/1a4; C yUETOM TUX
MOJEJIBHBIX IPEICTABICHUN BBIABIISTh U XapaKT€PU30BATh CYLIECTBEHHbIE IPU3HAKN U3y4aeMbIX
00BEKTOB— XUMUYECKUX BEUIECTB U XMMUUECKHUX PEaKLU; BBISBIISITH OOIIHE 3aKOHOMEPHOCTH, TPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U U TPOTUBOPEYMS B N3YyUAEMBIX MIPOLIECCaX U SBJICHUSX; IPEUIaraTb KPUTEPUU JJIs
BBISIBJICHHSI STUX 3aKOHOMEPHOCTEN U MPOTUBOPEUHNIT; CAMOCTOATEIHHO BEIOMPATh CIIOCO0 perieHus yueOHon
3aJ1auM (CpaBHUBATh HECKOJbKO BapUAHTOB PEIICHUS, BEIOUpATh Hanbosee MOAXOASAIMIUN ¢ Y4ETOM
CaMOCTOSITENTLHO BBIJCIIEHHBIX KPUTEPUEB);

Ba3zoBbIMH Hcc/I1e10BATEILCKUMH AeiCTBUIMHA



3) YMCHHUEM UCIIOJIB30BaTh NOCTABJICHHBIC BOIMMPOCHI B KAYCCTBC HHCTPYMCHTA IO3HAHMS, 4 TAKKC B
Kady€CTBC OCHOBBI AJIA (I)OpMI/IpOBaHI/ISI THUIOTE3ELI IO MPOBECPKE NPABUJIIBHOCTH BBICKA3bIBACMBIX CYX(HCHHﬁ;

4) nproOpeTeHHe OIbITa O IJIAHUPOBAHUIO, OPTaHU3ALUH U ITPOBEACHHIO YICHHYECKUX SKCIICPHUMEHTOB!
yMeHHe HaOJII01aTh 32 XOJIOM IPoLiecca, CaMOCTOATENILHO IPOrHO3UPOBATH €ro pe3yibTar, (HOpMyIHpPOBaTh
O606IJ.I€HI/I$I W BBIBOJLI IO pE3yJibTaTaM HpOBCIIéHHOFO OIIbITa, UCCICA0OBAaHHUA, COCTABIIATH OTYET O
NpojieTIaHHOM paboTe;

Padoroii ¢ nndopmanmei

5) yMeHueM BbIOUPATh, aHAIM3UPOBATH U MHTEPITPETUPOBATh HH(POPMALIUIO PA3IHUHBIX BUIOB U (HOpM
MPEACTABJICHUS, TOTYYaeMYyI0 U3 Pa3HbIX HCTOYHUKOB (HAYyUYHO-TIOMYJISIpHAs JIUTEpaTypa XUMUYECKOTO
coJiepKaHusl, CIIpaBOUYHbIE TOCOOUs1, pecypchl UHTepHEeTa); KpUTUUECKH OLIEHUBATH MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHUIO;

6) yMEeHHEM MTPUMEHATH pa3IMYHbIC METO/IbI U 3AIPOCHI ITPH IMOKCKE U 0TOOPE HHPOPMALIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIS BHIITOTHEHUS yUeOHBIX U MTO3HABATENbHBIX 3aa4 OIpe-
NENEHHOTO TUIIA; TPUOOPETEHNE OIbITA B 00JIACTH UCIIOJIH30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJICHUE KyJIbTYpOl aKTUBHOTO MCIOIB30BaHUS PA3TMYHBIX ITOUCKOBBIX CUCTEM;
CaMOCTOSITEITLHO BBIOMPATh ONTHUMAILHYIO GOpPMY MpeICTaBICHIS HHPOPMAIIMH U WILTIOCTPUPOBATH
perraemMbie 3a1a41 HECTIOKHBIMU CXEMaMHU, AUarpaMMaMHu, IpyruMu (popmamu rpaduku u ux
KOMOHHAILIUSIMHY;

7) yMEHHEM UCIOJIb30BaTh M aHAJTHU3UPOBATh B MPOIECCce yUeOHOM U MCCIIE0BATEILCKOM ACITEIBHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIIEHHOCTH, CEJILCKOT0 X035HCTBA U TPAHCIIOPTA HAa COCTOSTHUE
OKpYKarolllel IPUPOIHON CPEbI;

YHuBepcaabHbIMH KOMMYHHKATUBHBIMH el CTBUSIMU

8) yMeHueM 3a71aBaTh BOMPOCHI (B XO/I¢ AUATOTA H/HITH JUCKYCCHH) TI0 CYIIECTBY 00CYKTaeMOM TEMBI,
(hopMyIUpOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBITTOJIHEHUS TIPEITIOKEHHON 3a/1a4u;

9) mproOpeTeHKe OMBITA MPE3ECHTAI[MH PE3YIbTATOB BHIMTOJHEHUS XMMUYIECKOT0 KCIIEPUMEHTA
(J1abopaTopHOTO OIbITa, Ja00PaTOPHOI PaOOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MTPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMH TTO3HABATEIILHOMN U HCCIICIOBATEIbCKOM
NeSITeIbHOCTH TIPH PEIICHUH BO3HUKAIOIIUX MTPOOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHUS
no3uiuii (00cykaeHus, 0OMeH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPIAUHAINS COBMECTHBIX JACHCTBUA,
oTpesieNieHNue KPUTEPHUEB 10 OIIEHKE KaueCTBa BHITIOJHEHHON paOOTHI U Ip.);

YHuBepcalbHbIMHU PeryJATHBHBIMHU AeHCTBUSMU

11) yMeHHEM CaMOCTOSITEIBHO ONPEICIISATh 1SN IeSITEIbHOCTH, TUNIAHUPOBATh, OCYIIECTBIISTS,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO J€STENIbHOCTh, BEIOMpATh Hanboiee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs YUeOHBIX U MO3HABATENbHBIX 3a/1a4, CAMOCTOSTEIILHO COCTABIISATH MU
KOPPEKTUPOBATh NPEIJI0KEHHBIN aITOPUTM JIEUCTBUI MPH BBHIITOJIHEHUH 33JaHUM C YUETOM MOJy4YECHUS
HOBBIX 3HaHHM 00 N3y4aeMbIX 00bEKTaX — BEIIECTBAX U PEAKIUAX; OLIEHUBATh COOTBETCTBUE MOJTYyYEHHOTO
pe3yibTaTa 3asBJICHHOU LEJIH;

12) ymeHHEM UCIIOIB30BATh U aHATM3UPOBATH KOHTEKCTHI, IIpe/IaracMble B YCIIOBHH 3aaHHH.

INPEAMETHBIE PE3YJIbTATbI

B cocraBe mpeaAMETHBIX PE3yIbTATOB IO OCBOCHHUIO 00513aTEILHOTO CO/IEPKaHUs, YCTAHOBICHHOTO JaHHOM
MIPUMEPHON pabouel MporpaMMoi, BEIJIEISIOT: OCBOSHHBIE O0YYAIOIIMMUCS HAyYHbIC 3HAHUS, YMECHUS U
CHocOObI IeHCcTBUH, cienndrueckue A1 MpeIMeTHOW 001acTi « XUuMUS, BUIBI ACSITEILHOCTH O
MOJTyYE€HUIO HOBOTO 3HAHUS, €T0 HHTEPIPETAIlUH, TPEOOPA30BAHUIO U PUMEHEHHIO B PA3TIUMYHBIX YUYECOHBIX U
HOBBIX CUTyalHsIX.



[IpenmeTHbIe pe3ysIbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD Y OOYHAIOLIUXCS CIACAYIOMNX YMEHHIA:

1) packpwieame cmbici OCHOBHBIX XUMHUYECKHX OHSITHI: aTOM, MOJIEKYJIa, XUMHUECKHIA 3JIEMEHT, IIPOCTOE
BELIECTBO, CJIIO)KHOE BEIIECTBO, CMECh (OJTHOPO/IHASA U HEOJHOPO/IHAS), BAJIEGHTHOCTb, OTHOCUTENIbHAS
aTOMHAasl U MOJIEKYJIIpHas Macca, KOJIMUYECTBO BELLIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBast 10Jis
XUMHUYECKOT'0 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIA 00BEM, OKCHI, KUCIIOTa, OCHOBAHUE, COJIb,
3JIEKTPOOTPHUIIATEIBHOCTD, CTENICHh OKUCIICHUS, XUMUYECKasl PeaKLus, KITacCU(PUKAIHS PEaKIMii: peakuu
COEIMHEHMS], pEaKLIUU Pa3JIOKEHHUs, PeaKIIMK 3aMEILEHUS, peaKlluu 0OMEeHa, 9K30- U SHA0TEPMUYECKUE
peakiuu; TeroBoi 3¢ ekt peakuuu; ,APo aToMa, FITEKTPOHHBIN CIIOH aTOMa, aTOMHAsi OpOUTAIIb, PAANYC
aToMa, XUMUYeCcKas CBs3b, MOJIAPHAS U HETOJIApHAs KOBAJIGHTHAs CBSI3b, MOHHAS CBS3b, MOH, KATHOH, aHHOH,
pacTBOp, MaccoBasi A0J1s1 BellecTBa (IPOLIEHTHAs. KOHLEHTPALKs) B pacTBOPE;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATHH (CM. 11. 1) U IPUMEHSTh 3TH HOHATHS
IIPY OIIMCAHHUM BELECTB U UX IPEBPAIICHUN;

3) ucnonv306ams XMMUYECKYIO CUMBOJIMKY JUTS COCTABJICHUs (DOPMYJI BELIECTB M YPAaBHCHUN XMMUYECKUX
peaKiuii;

4) onpedensimp BAICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCTUHEHUSIX; CTCIICHb OKUCIICHHUS
AJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX; TPUHAIEKHOCTD BEIIECTB K OMPEeIEHHOMY KJIacCy COeTMHEHUH 10
dbopmynaM; BUI XUMHUYECKOW CBSI3M (KOBAJCHTHAS M MOHHAS) B HEOPTAaHMYECKUX COCTMHECHUSX;

5) packpvisamo cmoicn Iepuoauyeckoro 3akona JI. . MenneneeBa: 1eMOHCTPUPOBATH TIOHUMAHUE
MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX AJIEMEHTOB OT UX MOJIOkKeHUs B [lepuoanueckoii
CHCTEME; 3aKOHOB COXPAHEHHSI MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUCHHUS,
3aKOHa ABOTaJIpo; OMMCHIBATh U XapaKTepu3oBaTh TabauuHyto popmy Ilepuonnueckoil cucremMsl
XUMHUYECKUX JIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas moarpynmna (A-rpymnma)» u «mnodounas noarpymnna (b-
rpymnmna)», Majble U O0NbllIne NePUo/Ibl; COOTHOCUTh 0003HAUEHUsI, KOTOPBIE UMEIOTCS B TA0IHIIE
«Ilepnonnyeckas cucreMa XUMHUYECKUX 1eMeHTOB /. 1. MeHaeneeBa» ¢ YMCI0BBIMU XapaKTEPUCTUKAMHU
CTPOEHHS ATOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3apA] sApa, 00I1Iee YUCIIO FIEKTPOHOB U
pacripeielleHue UX 10 3JIEKTPOHHBIM CII05IM);

6) rraccuguyuposams XMMHUYECKHE FIIEMEHTBI; HEOPTaHMYECKUE BEIIECTBA; XUMUIECKUE PEaKIiH (10
YHCITy U COCTaBY YYacCTBYIOIIMX B PEAKIIMH BEILECTB, 110 TEINIOBOMY 3PQEKTY);

7) xapaxmepuzosams (onucviéams) OOIINE XUMUYECKHUE CBONCTBA BEIIECTB Pa3IUYHBIX KJIACCOB,
MOJTBEP:K/1asi ONMCAaHUE TPUMEPAMU MOJIEKYJIIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX peaKLnii;

8) npoenosuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX KQUECTBEHHOT'O COCTAaBa; BO3MOYKHOCTH
MPOTEKAaHUS XUMHUECKUX MPEBPAILlEHUH B Pa3INYHBIX YCIOBUSAX;

9) ebiuUCIAMbG OTHOCUTEIBHYIO MOJICKYJISIPHYIO H MOJISIPHYIO MacChl BEIIECTB; MaCCOBYIO JOJIIO
XMMHYECKOT'0 3JIEMEHTa 0 (hopMyJie COeTMHEHUS; MACCOBYIO JIOJIO BEIIECTBA B paCTBOPE; MPOBOAUTH
pacuéTel 110 YpaBHEHUIO XUMHUUYECKOM peakLnu;

10) npumensims OCHOBHBIE OTIEPAIIMH MBICITHTEIEHON JEITEIILHOCTH — aHaJIM3 U CHHTE3, CPaBHEHHE,
0000111eHIEe, CUCTEMAaTH3aIIHI0, KJIacCU(UKAIIUIO, BHISIBJICHNE IIPUYUHHO-CIIECTBEHHBIX CBA3EH — JUIS
M3Y4YEeHHs CBOMCTB BEIIECTB U XMMHUECKUX PEaKIIU; eCTECTBEHHO-HAyYHbI€ METO/IbI TO3HAHUS —
HabJI0IeHNe, U3MEPEHNE, MOJICTIMPOBAHUE, IKCIICPUMEHT (PeaJIbHBINA U MBICIICHHBIH );

11) cnedosams ipaBHUIaM MOIB30BAHKS XUMHUECKOM TIOCY10M U 1a00paTOPHBIM 000PY/I0BAHUEM, a TAKKE
npaBuiIaM oOpaleHHs C BEIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMHU I10 BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB IO MOJYUYCHUIO M COOMPaHUIO Ta3000pa3HBIX BEIICCTB (BOIOPOIa U KUCIOPOa),
IIPUTOTOBJIEHUIO PACTBOPOB C OIIPEAEIEHHON MAaCCOBOM 10JI€M paCTBOPEHHOTO BELIECTBA; IIJIAHUPOBATh U
IIPOBOJAUTH XUMUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEN0YEH U KUCIIOT C TIOMOILBIO
WHIUKATOPOB (JIakmyc, (heHondTaaenH, METHIIOPAHX U JIp. ).



TEMATHYECKOE INTAHUPOBAHUE

Ne | HammeHnoBaHue pa3/iesioB U TeM NPOrpamMMbl KosmuecTBo yacoB

wn BCEro| KOHTPOJIbHbIEC PA0OTHI NpaKTU4YecKne padoTnl

Paznen 1. IlepBoHavyaIbHbIE XUMIYECKHE OHSITHS

1.1.| Xumus — BazKHast 00JaCTh €CTECTBO3HAHMUS U NPAKTHYECKOI eI TEJILHOCTH YeI0BeKa 5 1

1.2.| Bemecrsa 15 1 1
M XMMHYeCKHe peaknun

Htoro mo pazneny 20

Paznen 2. BaxkHeiilme npeacTaBuTe/ M HEOPraHUYECKHX BeLeCTB

2.1.| Bozayx. Kuciopon. ITousitie 06 oxcuaax 5 1

2.2.| Bogopona. 5 1
IonsiTHe 0 KUCJIOTAX H COJIAX

2.3.| KonyecTBeHHbIE OTHOMIEHHSI B XMMHH 4

2.4.| Bona. PactBopbl. IloHsiTie 00 OCHOBaHHSIX 5 1

2.5.| OcHOBHBIE KJIACCHI HEOPTAHMYECKHX 1 |1 1
coeUHeHU

HTtoro mo pazneny 30

Paznen 3. Ilepuoanyeckuii 3akon u [lepuoauyeckas cucteMa XuMu4yeckux dnementos /1. .

MenpneneeBa.

3.1.| Mepuoguyecknii 3axon u Mepuogmueckas cucrema xumuyecknx »iementos 1. U. Menaeneesa. CTpoenue aToma 7 1

3.2.| Xumuyeckasi cBsizb. OKHCIMTEIHHO-BOCCTAHOBHTEIbHBIE PEAKIIHH 8 1

Hroro mo pazneny: 15

PesepBHOE BpeMst 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 6




IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoimnyecTBo yacos Hdara Buael,
n/n usy4deHus | gopmbl
BCEro | KOHTPOJIbHBI | IPAKTHYECKH
KOHTPOJIS
e padoThbl e padoThbl

1. | IIpenmer xumuu. Posib xumun B 1 0 0 YC€THbIN onpoc
KHU3HH YeJIOBEeKa

2. | Xumus B cucTeMe HayK. MeTo bl 1 0 0 YCTHBIN onpoc
MO3HAHUS B XUMUU

3. | 3HAKOMCTBO C IpaBUIAMHU 1 0 1 MpakTiyeckan
0€301acHOCTH U MpUEMaMHu pabOThI pabora
B XMMUYECKOH J1Ta00paTOPHH.
[IpakTuueckas pabora Ne 1.
[IpaBuna paboThl B 1a00paTOPHH U
pUEMBI 0OpaICHHS C
1abopaTopHBIM 000pPYyI0BAaHUEM

4. | Tena u BemectBa. u3znueckue 1 0 0 Y€THbI onpoc
CBOWCTBA BEIIECTB. ATperaTHoe
COCTOSIHUE BEIECTB

5. | YucTble BEIECTBA H CMECH. 1 0 0 YCTHBIN onpoc
CriocoOblI pazfienieHus cmeceit

6. |Ilpaktuueckas pabora: Ne 2. 1 0 1 MpakTiyeckan

v T

Pa3znenenue cmeceii (Ha mpumepe pabora
OYHCTKHU TTOBAPEHHOU COJIN)

7. | AToMBI 1 MOJIEKYJTBI. [IpoCThIC U 1 0 0 YCTHeI onpoc
CIIO’KHBIE BEIIIECTBA

8. | XuMuueckue 31eMeHTHI. 3HAKH 1 0 0 YCTHbIM onpoc
(CUMBOJIBI) XUMHUYECKUX DJIEMEHTOB

9. | ATOMHO-MONEKYISIPHOE yUEHHE. 1 0 0 YCTHeIN onpoc
3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB

10. | Xumuueckas popmyia. 1 0 0 YCTHbIN onpoc
BaneHTHOCTh aTOMOB XUMHUYECKHX
3JIEMEHTOB

11. | Cocrasnenune xumudeckux popmyn |1 0 0 YCTHbIM onpoc
0 BAJICHTHOCTH. Haxoxnenue
BaJICHTHOCTH XUMHUYECKUX
3JIEMEHTOB 10 (hopMyJIe




12.

OTtHocuTeNbHAsI aTOMHAs Macca.
OTHOcHTeNbHAS. MOJIEKYJISIPHAS
Mmacca

YCTHbIN onpoc

13.

Pemrenue 3a1ayu Ha BEIYHMCIICHHE
OTHOCUTEJIBHOU MOJIEKYJISIPHON
MacChl BEIIECTB

YCTHbIN onpoc

14.

MaccoBas J0JI1 XUMHYCECKOI'O
9JICMCHTA B COCIMHCHHUHU

YCTHbIN onpoc

15.

Pemrenue 3a1a4 Ha BBIYUCJIICHUC
MAacCOBOM JOJIM XUMUYECKOTO
areMeHTa 1o opmyJsie CoeTUHEHUS

YCTHbIN onpoc

16.

duznyeckre 1 XUMUYECKHE
SIBJICHUS. XUMHUIecKas pCaKkuurAd

YCTHbIN onpoc

17.

HpI/ISHaKI/I H YCJIOBUA ITPOTCKAHU A
XUMHNYCCKHUX peaKI_[I/Iﬁ

YCTHbIN onpoc

18.

3aKOH COXpaHEHHs MAaCChI BEIIECTB.
M.B. JIoMOHOCOB — y4€HBIN-
SHIMKJIONETUCT

YCTHbIN onpoc

19.

XHWMHYECKUE YPABHEHUS

YCTHbIN onpoc

20.

THUIIBI XUMUYECKUX PEAKLIUI
(coenuHeHus, pa3IoKeHHUS,
3aMeleHus, o0OMeHa)

YCTHbIN onpoc

21.

Ypok 060061IeHus 1
cUCTEMAaTH3alllH 3HaHUHU

YCTHbIN onpoc

22.

KonrtponsHas padora Nel

KOHTpoO/sibHaA
paboTa

23.

Bo3nyx — cmech razon. CocTtas
BO3/yXa

YCTHbIN onpoc

24.

Kucnopos — XUMUYECKHI 3JIEMEHT
U nipoctoe BemecTBo. O30H.

HaxoxaeHue kuciopoaa B mpupoe,
(bu3nUecKre U XUMUYECKHE
CBOICTBA (pPEaKIK OKUCIICHHS,
ropenue). [lonsTue 06 okcumgax

YCTHbIN onpoc

25.

CrniocoOblI MmosTy4eHus KUCIopo/ia B
1ab0opaTopuu U MPOMBIILICHHOCTH.

IIpumeHeHue kucopoaa

YCTHbIN onpoc

26.

[TpakTuyeckas padora Ne 3.
[Tonmyuyenue u cobupanue
KHCJIOPO/Ia, N3YYCHHE €r0 CBOMCTB

MpakTnyeckan
paboTa




27.

KpyroBopoT kuciiopoa B mpupo/ie.
TomnuBo (yrosib U MeTaH).
3arpsi3HEHHUE BO3/1yXa, CIOCOOBI €ro
MPeOTBpAICHHS. Y CHIICHHE
nmapHUKOBOro 3 dekra,
paspylieHue 030HOBOTO CJIOS

YCTHbIN onpoc

28.

TemnoBoii 3¢ pext xummueckon
peaknuy, HOHATHE O
TEPMOXMMHUYECKOM ypaBHEHUH,
9K30- ¥ SHJIOTEPMHUUECKHX
peaKIusix

YCTHbIN onpoc

29.

Bopopon — xumMudeckuii 2ueMeHT u
npocroe BemecTBo. Haxoxnenue B
npupojie, Gu3ndecKue u
XMMHYECKHE CBOICTBaA (Ha pUMepe
B3aMMO/ICHCTBHS C HEMETAJIIaMU U
OKCHJIaMH METAJUIOB), TPUMEHEHHE,
CTIIOCOOBI OTYYCHUS

YCTHbIN onpoc

30.

[IpaxTuueckas padora Ne 4.
[Tonyuenue u coOupanue Bogopoa,
M3Yy4YEHHUE €ro CBOKCTB

MpaKTnyeckas
paboTa

31.

IloHsTHE O KMCIIOTaX U COJAX.

YCTHbIN onpoc

32.

KonnuecTso BemecTsa. Moib.
Momnspaas macca.

YCTHbIN onpoc

33.

3akoH ABoraapo. MosipHbIii
00BbEM ra3oB

YCTHbIN onpoc

34.

Pemenue 3a/1au Ha B3aMMOCBSI3b
KOJIMYECTBA BEIIECTBA, 00BEMa U
Macchl ra3oB. Pacuérsl 1o
XUMHYECKUM YPaBHEHUSIM

YCTHbIN onpoc

35.

PacuéTtsl Mo XUMHYECKUM
ypaBHeHUAM. [[puMeHeHune 3akoHa
ABoraapo

YCTHbIN onpoc

36.

dusznyeckue CBOMCTBA BOJBI.
AHaIu3 U CUHTE3 — METOIBI
H3y4YECHUS COCTaBa BOJBL.

XUMHYECKHE CBOMCTBA BOJLI

(peaxmuu ¢ MeTaIaMH, OKCUIaMHU
METaJUIOB U HEMETAJIJIOB)

YCTHbIN onpoc

37.

ITonsaTHE 00 OCHOBAHUAX U
WHIMKATOPaX

YCTHbIN onpoc




38.

Bona kak pactBoputens. PacTBOpHI.
PacTBOpHUMOCTH BeIIECTB B BOJIE.
Hacpiiennpie 1 HeHaChIIIEHHBIE
pacTBOpbI

YCTHbIN onpoc

39.

Konuenrtpanus pacTBopos.
MaccoBas 701 BelecTBa B
pactBope. Beruncienus ¢
HCITOJIB30BaHUEM
MMOHATUSI«MACCOBas JOJIs
BEIIIECTBA B pACTBOPE»

YCTHbIN onpoc

40.

[IpakTuueckas padora Ne 5.
[IpuroroBneHue pacTBOPOB C
onpeacIEéHHON KOHIIEHTpauen

MpaKTnyeckas
paboTa

41.

Ponw pactBopoB B ipupoze u B
JKU3HM 4estoBeka. KpyroBopor Boibl
B IIPUPOJE. 3arpsi3HEHUE
IPUPOJHBIX BOJ. OXpaHa U OUUCTKA
IPUPOJHBIX BOJL

YCTHbIN onpoc

42.

IlepBble MONMBITKYU KJIaCCH(PUKALIUN
XMUMUYECKHX 3J1eMeHTOB. [loHsATHE O
TpyIIax CXOAHBIX JIEMEHTOB
(LIesIouHbIe M IeT0OYHO3EMENbHbIE
METaJUIbl, TaJIOTeHbI, UHEPTHBIE
rasbl). JJI€MEHTbI, KOTOpbIE
00pa3yroT aMm(pOoTepHbIE OKCUIBI U
THJPOKCUIBI

YCTHbIN onpoc

43.

HNonnas xuMudeckas CBI3b

YCTHbIN onpoc

44,

Knaccudukanus HeopraHU4eCKuX
COETMHEHUN

YCTHbIN onpoc

45.

OKcupl: cOCTaB, KIacCUDUKAIUS
(OCHOBHBIE, KUCITOTHBIE,
amdoTepHbIe, Hecoeoopas3yomme),
HOMEHKJIaTypa (MEeXIyHapoIHas U
TpuBHalbHas). [lomyyenue u
XUMHUYECKHE CBONCTBA KUCIIOTHBIX U
OCHOBHBIX OKCHJIOB

YCTHbIN onpoc

46.

OcHOBaHHS: COCTaB,
KJaccuuKays, HOMEHKIIaTypa
(MexmyHapoIHas M TPUBUAIBHAS),
¢busnvecKkre 1 XUMHUYECKHE
CBOWCTBA, CIOCOOBI MOJTYyYCHUS

YCTHbIN onpoc




47.

AMdoTepHbIE OKCHIBI U
THIIPOKCHUJIBI, KX CBOWCTBA U
MOy YeHUE

YCTHbIN onpoc

48.

Kucnotsl: cocras, kiaccupukarys,
HOMEHKJIaTypa, pU3nuecKue
CBOMCTBa

YCTHbIN onpoc

49.

KucaoTel: XuMHU4eCcKue CBOMCTBA,
crocoObI momy4yeHus. Psin
AKTUBHOCTH MCTAJLJIOB

YCTHbIN onpoc

50.

Conu (cpeanue): HOMEHKIATypa,
CHOCOOBI MOTYYECHHUS,
B3aHUMOJIECICTBUE COJIEH C
MeTaJlJIaMH, KUCIOTaMH, IeJI04aMu
U COJISIMU

YCTHbIN onpoc

ol

Beruucnenus no YpPaBHCHUAM
XUMHUYECKOM pe€aKnuun

YCTHbIN onpoc

52.

FGHCTI/I‘-IGCKaH CBiA3b MC)KIIy
KJIaCCaMHU HEOPTraHUYEeCKHX
COEIMHEHUN

YCTHbIN onpoc

53.

IIpakTuyeckas padora Ne 6.
Pemenne skcriepuMEHTAIBHBIX
3a1a4 110 TeMe «OCHOBHBIE KJ1acChl
HEOPraHUYECKUX COECIUHEHMID

MpakTnyeckan
paboTa

o4.

Ypok 0600611eHus u
CHCTEMaTHU3allu1 3HAHUH

YCTHbIN onpoc

55.

KonTponbnas padorta Ne2

KoHTponbHas
paboTa

56.

Ypok 060011eHus 1
CHCTEMaTHU3allu1 3HAHUH

YCTHbIN onpoc

o7.

Crpoenue atromoB. CocTaB
aTOMHBIX sifep. M30TorbL.

OnekTpoHbl. DU3NYECKUil CMBICIT
MOPSAAKOBOTO HOMEpA 3JIEMEHTA

YCTHbIN onpoc

58.

[lepuonuueckuii  3aKOH H
[Tepuonuueckas cucreMa
XHMHUYECKHX dj1emeHToB JI.1.

Menpeneesa. Ilepuonsl, rpynisl,
noarpymnibl. @U3NYECKUA CMBICTT
HOMEPOB MepUO/ia U TPYIIIIbI

YCTHbIN onpoc




59. | Ctpoenne »nexTpoHHBIX 060M04yeKk | 1 0 0 YCTHBIM 0nmpoc

aTOMOB MEPBbIX 20 XUMUYECKHUX
3JIEMEHTOB MEPUOIUYECKOM
cuctemsl /[. 1. MenaeneeBa

60. | XapakTepucTiKa XHMHYECKOTO 1 0 0 YcTHeIM onpoc

3JIEMEHTA 110 €0 MOJIOXKEHUIO B
MEePUONYECKON CUCTEME
. . MenpneneeBa

61. | 3nauenue nepuoguyeckoro 3akona | 1 0 0 YCTHBIM 0mpoc

U MIEPUOINYECKON CUCTEMBI
XUMUYECKUX HJIEMEHTOB IS
Pa3BUTHUS HAYKU U IPAKTUKH.
. 1. MenneneeB — y4€HbIii,
IeJaror ¥ rpaxaaHuH

1 0 KoHTposabHas

62. | KontponpHas padora Ne3 1 pabota

63. | DnexkTpooTpULaTENEHOCTE aTOMOB | 1 0 YeTHeIM onpoc

XUMHNYCCKHX 3JICMCHTOB.

XuMuYeckas CBA3b: KOBaJICHTHAsI
MOJIIpHAs U KOBaJIEHTHAs
HenoJsIpHas

64. | CrerneHb OKACIEHUS 1 0 0 YCTHBbII onpoc

65. | OkHCIUTEIbPHO-BOCCTAHOBUTEMBHBIE | 1 0 0 YCTHbIN onpoc

peakmuu (OBP). [Ipoueccr
OKHCJICHUA U BOCCTAHOBJICHUS.
OxucauTenu U BOCCTAaHOBUTEIH

66. | CocraBnenue ypaBHEHUI 1 0 0 YcTHeIN onpoc

OKHCIINTEILHO-BOCCTAHOBUTEILHEIX
pEeaKUuii U CXEM JIEKTPOHHOTO
Oananca

67. | Ypok 0600mmeH s 1 1 0 0 YCTHbIN 0npoc

cUCTeMaTH3aIlny 3HaHui

68. | Konrponbuas pabora Ned 1 1 0 KoHTponbHan

paboTa

OBILIEE KOJIMYECTBO YACOB 68 4 6
I10 ITPOIT'PAMME




[HosicHuTeAbHASA 3aMIMCKA
HcxoaapiMu TOKYMEHTaMH JUTsl COCTaBIIEHUS pabodei MporpaMMbl y9eOHOTO Kypca SIBIISIOTCS:

* 3akona «O0 obpazoBanuu B Poccuiickoit @enepaunn» ot 29.12.2012r (c U3MEHEHHUAMHN);

* OenepallbHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAapTa OCHOBHOIO OOILEro
oOpa3oBaHMs, YTBEpKAEHHOrO MpukazoM MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
®enepanun ot 17.12.2010r. Ne1897 (c M3BMEHEHUSAMU U JOTIOTHEHUSIMU );

» depnepanbHOro 0a3ucHOro ydeOHOro IUIaHA W MPUMEPHOro y4eOHOro IUTaHa st
oOpasoBartenbHBIX yupexaeHuii PO, nporpammel obmero oopa3oBanus [Ipukas MunHCTEpCTBa
obpazoBanus Poccutickoit @eaepanmu ot 9 mapta 2004Nel1312 B penakmmu ot 30.08.2010 Ne889;

* OCHOBHO#1 00pa30BaTEIBLHON MPOTPaAMMBI IIIKOJIHI;

* Yuebnoro miana MbOVY «l'uneBo-Jlorosckas COIL na 2022-2023 yueOHbIi TOI.

* Pabodeil mporpaMMbl MO XMMHUU AJIs TIPEIMETHON JIMHUU yuyeOHUKOB «Xumwusi» ['. E.
Pynsuruca, ©. I'. ®ensamana. H. H. INapa. «IIpocsemenuer, 2019.

* Xumus. 8-9 kiacchl: mocodue A yuurenen o0meo0pa3oBaTeNbHBIX YUPEKICHHMA, COCT.
I'apa H.H., M. «IIpocBemienue», 2019 r.;

* Yuebnuka: Pymsuruc I'. E., ®enpaman @. I'. Xumus. 9 knacc. @PI'OC: yueOHuK a1

obmeobpaszoBarenbHbIX yupexaenuii / Pymsutuc I'. E. - M.: IIpocemenune, 2019.

Hean u 3agaum Kypca.
OCHOBHBIE LI€TT U3YUYEHUSI XUMUU HalPaBJICHbI:

* Ha OCBOCHHME BaXKHEUIIINX 3HAHUM 00 OCHOBHBIX MOHATHIX U 3aKOHAX XUMHH, XUMUYECKOMN
CHUMBOJIUKE;

* Ha o61adeHue ymeHusMu HAOIIOMAATh XUMUYECKHUE SIBJICHUS, MPOBOJUTH XUMUUYECKUM
AKCIIEPUMEHT, MTPOU3BOJUTH PAaCUEThl HA OCHOBE XMMHUYECKHX (DOPMYJ BEHIECTB M YpaBHEHU
XUMUYECKUX PEAKIUN;

* Ha paszeumue TO3HABATEIHHBIX HHTEPECOB M WHTEIUICKTYalbHBIX CIIOCOOHOCTEH B
MPOIIECCe MPOBEICHMS XUMUYECKOTO SKCIIEPUMEHTA, CAMOCTOSTEIFHOTO MPUOOPETEHNS 3HAHUN B

COOTBETCTBUH C BO3HUKAIOIIUMU KU3HEHHBIMU MOTPEOHOCTSAMU;

* HA BOCNUMAaHUe OTHOIIICHUS K XUMHUHU KaK K OJTHOMY U3 (PyHJTaMEHTAIBHBIX KOMITOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY O0IeYeTIOBEeUECKON KYJIbTYPHI;

* Ha npuMeHeHue NOJIYYEHHbIX 3HAHUU U YMeHUti 17151 0€3011aCHOT0 UCIIOIb30BaHMs BEIIECTB
U MaTepHajioB B OBITY, CETLCKOM XO3SIIICTBE U Ha MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a]au
BIIOBCE/IHEBHOM JKU3HU, MNPEIyNPEKICHUS SIBICHUN, HAHOCSIIMX BpEJ 3J0POBbIO UEIOBEKa
HOKpY>Karoliee cpeie.

3agaumn o0yuyeHmus.



* OnHOW M3 BaXHEUIIMX 337a4 OCHOBHOTO OOIEro oOpa3oBaHMs SBISETCS MOATOTOBKA
00yYaromuxcs K OCO3HAHHOMY U OTBETCTBEHHOMY BHIOOPY KM3HEHHOTO U MPO(ECCHOHATBLHOTO
nytu. O0yyvaromuecs A0JKHBI HAyUYUThCSI CAMOCTOSATENIBHO CTABUTh LIEIM M ONpPENENTh IIyTH
UXJIOCTM)KEHUS, HCIIOJIb30BaTh IPUOOPETEHHBbIH B UIKOJE ONBIT B PEAJbHOM KHU3HH, 3a
pamMKaMuy4eOHOro Ipolecca.

* XuMUS KaK y4eOHBII MpeaMeT BHOCUT CYIIECTBEHHBINH BKJIaJl B BOCIIMTAHHE U Pa3BUTHE
o0yyaroluxcs; OHa NpHU3BaHa BOOPYXKUTh MX OCHOBAMH XHMHYECKHUX 3HAHUH, HEOOXOIUMBIX
JUIANIOBCETHEBHON KHM3HM, 3aJI0KUTh (YHIAMEHT JUIsl JajbHEHIIEro COBEPLICHCTBOBAHMS
STHX3HAHWHA, a TaKKe CHocoOCTBOBATH OE30IMaCHOMY MOBEICHHIO B OKPYXKAIOUIEH cpene u
OEepe)KHOMYOTHOLICHHI0O K HeW. Pa3BuTHe 1O3HABAaTEIbHBIX HWHTEPECOB B  IpoIecce
CaMOCTOSITEJILHOTO IPUOOPETEHUs] XUMHUECKUMX 3HAaHUM M UCIOJIb30BaHUE pa3IMYHBIX
UCTOYHHUKOB MH(POPMALIUH, BTOM YHCJIE€ KOMIBIOTEPHBIX.

* Bocnurtanue yOeXIE€HHOCTH B IO3UTUBHOW pPOJIM XUMHM B JKU3HU COBPEMEHHOIO
o01iecTBa, HEOOXOAMMOCTH XMMHMYECKHM TI'PAMOTHOTO OTHOLIEHHS K CBOEMY 3[0POBBIO HU
OKpY’Kalolle cpeze.

MecTo M posib IpeaMeTa B y4eOHOM ILIaHe.

CornacHo peiictByromieMy basucHomy yueOHOMY IIaHy HacTosIas Iporpamma
packpbIBaeT cojiepkaHue OOyueHHs XMMHUHM ydanmxcs B 9 Kiaccax o0meo0pazoBaTeIbHBIX
yupexaenuil. OHapaccuntana Ha 68 u/ron (2 4/Hen.).

Knace: 9

KonnuecTBo yacos B roj: 68
KonunuectBo B Heneno: 2
[11aHOBBIX KOHTPOJIBHBIX padoT: 3
[1n1aHOBBIX MPaKTUYECKUX paboT: 7

Nudopmanus 0 BHeCEHHBIX H3MEHEHUAX, HX 000CHOBaHHUE

B paGouyto nmporpammy (aBTOpckasi IporpaMma JI0IyCKaeT W3MEHEHHsI ITOCIeI0BaTeIbHOCTH
paccMaTpuBaeMbIX BOIPOCOB U KOJIMYECTBA BPEMEHHU Ha MX U3YUYE€HHE) HE BHECEHBI U3MEHEHHS.
Pe3yabTarhl (JINYHOCTHBIE, METANIPEAMETHBIE U NPEMETHbIC) OCBOCHHUS Y4e0OHOI0
npeaMeTa «XuMHS»
JIMYHOCTHBIMH pe3yJIbTaTaMHU OCBOCHHSI IPOTPaMMBI [0 XUMHHU B 9 Ki1acce SBISIOTCS
1. BociuTaHue pOCCUNCKON TPAKIAHCKON UACHTUIHOCTH: TATPUOTH3MA, JTFOOBU U YBAXKCHHIO

Kk OTeuecTBy, 4yBCTBa TOPJOCTH 3a CBOIO Po/MHY, 32 POCCUICKYI0 XUMHUUYECKYIO HAYKY;



2. ¢hopMHpOBaHKE IIETOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON MPAKTHKH, a TAKXKE COLMATBHOMY, KYJIbTYpPHOMY, SI3bIKOBOMY
U IyXOBHOMY MHOI'000pa3ui0 COBPEMEHHOI'0 MHPa;

3. (dopmupoBaHNE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOPa3BUTUIO U CaMOOOPA30BaHMIO HA OCHOBE MOTHBALMK K OOYUYEHMIO U MO3HAHHIO, BEIOOPY
npo¢mIbHOro 00pa3oBaHUs Ha OCHOBE MH(OPMAIIUHU O CYLIECTBYIOLIMX MPO(ECCUsIX U JTUYHBIX
npoEeCCUOHATBHBIX ~ MPEANOYTEHUH,  OCO3HAHHOMY  IOCTPOCHHMIO  WHAWBUIYAIbHOU
00pa3oBaTeNbHON TPACKTOPHH C YYETOM YCTOMUMBBIX MTO3HABATEIILHBIX HHTEPECOB;

4. ¢popMupoBaHHNE KOMMYHUKATUBHONH KOMIIETEHTHOCTH B 00pa3oBaTeNbHOW, OOIIECTBEHHO
M0JIE3HOMU, Y4eOHO-UCCIIe10BaTeIbCKON, TBOPUECKON U IPYTUX BUJAX ACATEIbHOCTH;

5. (popMupoBaHUE MOHMMAHUS LIEHHOCTH 3/I0POBOT0 U 06€30I1aCHOr0 00pasa *KHU3HH; YCBOCHUE
IPaBUJ WHAWBUIYAJIbHOTO M KOJUICKTUBHOIO O€30MacHOr0 IOBEACHUS B 4Ype3BbIUAHBIX
CUTYyalUsX, YTPOXKAIOIIUX )KU3HU U 30POBBIO JIIOJCH;

6. ¢opmMupoBaHUE TO3HABATEILHOW M MH(POPMAIMOHHONW KYJIBTYPbHI, B TOM YHUCIIE Pa3BUTHE
HaBBIKOB CaMOCTOSTENIbHOW padoThl ¢ Yy4yeOHbIMH HOCOOUSMH, KHHUIAMH, JOCTYIHBIMH
MHCTPYMEHTaMU U TEXHUYECKHMHU CPEACTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTUH;

7. GopMHpOBaHNE OCHOB YKOJIOTUYECKOTO CO3HAHMS HA OCHOBE MPU3HAHUS IIEHHOCTH JKU3HU
BO Bcex €€ MpPOSBIECHUAX U HEOOXOAMMOCTH OTBETCTBEHHOIO, OEpEeXHOTr0 OTHOIIEHHUS K
OKpYKarolleH cpee;

8. pa3BUTHE TOTOBHOCTHM K DPEUICHHUIO TBOPYECKHX 3a/1a4, YMEHHS HAXOIUTh aJIeKBaTHBIC
CHocoObI TMOBEACHMUS M B3aMMOJCHCTBHUS C MapTHEpaMU BO BpeMsi y4eOHOHl M BHEy4eOHOM
NesITeIbHOCTH, CIIOCOOHOCTU OIICHMBATh IMPOOJIEMHbIE CUTyallUM M OINEPaTUBHO NPUHUMATh
OTBETCTBEHHBIE PEIIEHUS B Pa3IMUHBIX IPOTYKTHUBHBIX BHJIAX EATENIbHOCTH (yueOHasi TOUCKOBO-
HCCIIeIOBATENbCKAs, KITyOHas!, MPOEKTHAs, KPY>KKOBasI U T. 11.)

MeTanpeaMeTHBIMH PE3yJIbTaTAMU OCBOCHHUS MIPOTPaMMBbI IO XUMUH B 9 Ki1acce SIBISIOTCS:

1. oBnajgeHHe HaBBIKAMH CaMOCTOSITEIBHOTO NMPHOOPETEHHs HOBBIX 3HAHWH, OpraHU3aluu
Y4eOHOH e TeTHOCTH, TOUCKA CPEJCTB €€ OCYIIECTBICHHS,

2. yMEHHE TUTAHUPOBATh MYTH JOCTIIKCHHS Ieell Ha OCHOBE CaMOCTOSITEIIHHOTO aHan3a
YCIIOBHI M CPENICTB MX JTOCTH)KEHUS, BBIIENATh allbTepPHATHBHBIE CIIOCOOBI JOCTIKEHHS TENN H
BbIOMpaTh Hambosiee >PGEKTUBHBIA CHOCO0, OCYIIECTBIATh MO3HABATENBbHYIO pE(IEKCHIO B
OTHOIICHUU ACUCTBUIH MO PEIICHUIO YUeOHBIX U MO3HABATEIbHBIX 33a4;

3. yMeHHe IOHUMATh Npo0sieMy, CTaBUTh BONIPOCHI, BBIABUTaTh THIIOTE3Y, AaBATh ONPEACICHHE
MOHATUAM, KIacCU(UIUPOBaTh, CTPYKTYpUPOBaTb MaTepuall, IMPOBOAUTh 3KCIIEPUMEHTHI,

apryMEHTHPOBATh COOCTBEHHYIO MO3UIIHIO, (POPMYIIHPOBATH BBIBOABI M 3aKIIIOYCHHUS;



4. yMEHHME COOTHOCUTH CBOU JEHUCTBUS C IUIAHUPYEMBIMHM pPE3YyJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JEATENBHOCTH B MpOIecce AOCTIKEHHS Pe3yNbTaTa, OINpeNeNiaTh CHOCOOBI
NeUCTBUI B paMKax MPeJIOKEHHBIX YCIOBUH U TpeOOBaHUN, KOPPEKTUPOBATh CBOU JEHCTBUS B
COOTBETCTBUH C U3MEHSIOILEICS CUTyaluei;

5. (opMupoBaHue U pa3BUTHE KOMIETEHTHOCTH B OOJIACTH MCIIOJIb30BaHUS MHCTPYMEHTOBU
TEXHUYECKUX CPEICTB HH(GOPMALMOHHBIX TEXHOJOTUH (KOMIBIOTEPOB M IIPOrPaMMHOIO
o0ecreyeHns) Kak HHCTPYMEHTAJIbHO OCHOBBI PAa3BUTUSI KOMMYHHUKATUBHBIX U IMO3HABATEJIbHBIX
YHHUBEPCAJIbHBIX YUECOHBIX ACHCTBUI;

6. ymeHue co3jaBaTh, IPUMEHATh U IPE0OPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIEIH M CXEMBI JUIs
peleHus yueOHbIX U 03HaBaTeIbHBIX 33]a4;

7. yMeHHe U3BJeKaTh HH(POPMALIMIO U3 Pa3IMYHBIX HCTOYHUKOB (BKJIFOYAsi CPECTBA MAaCCOBOM
uHbOpMalUY, KOMIIAKT-IUCKA Yy4eOHOro Ha3HayeHus, pecypchl HMHTepHera), cBOOOAHO
[10JIb30BaThCs CIIPABOYHOMN JIUTEPATYPOid, B TOM YHUCIIE U HA BJICKTPOHHBIX HOCUTEIISX, COOJII0IaTh
HOPMBI HH(POPMAIIMOHHOM N30UPaTEeTbHOCTH, ITHKH;

8. yMeHMe Ha MNpPAKTHUKE I0JIb30BAaThCSl OCHOBHBIMM JIOTUYECKUMH IpUEMaMU, METOAAMHU
HaOJI0ACHUS, MOIETIMPOBAHNUS, 00BSICHEHUS, PELIeHUs Tpo0sieM, MPOTHO3UPOBAHUS U P.;

9. yMeHHe OpraHHM30BBIBAThH CBOIO JKU3Hb B COOTBETCTBHH C MPEACTABICHUSMH O 370POBOM
oOpa3e JKHM3HM, @paBaXx M O0OS3aHHOCTAX TpaXJaHUHA, LEHHOCTAX OBITHUS, KYyJIbTYpbl H
COLIMAJIbHOTO B3aUMOJIEHCTBHS;

10. ymeHue BBIOIHATH IO3HABATENbHbIE M IPAKTUYECKUE 3aaHNUs, B TOM YHCIIE IIPOEKTHHIE;

11. ymeHue caMOCTOSTENbHO M apryMEHTHPOBAHHO OLIEHHWBATh CBOM JEHCTBHUS M JEHCTBUS
OJIHOKJIACCHUKOB, COJIEPKAaTE€IbHO 0OOCHOBBIBAS MPABUIILHOCTH WIIM OIIMOOYHOCTh pe3ysbTata u
criocoba AecTBYsl, aeKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYJIHOCTh Kak Mepy (PaKTUYECKOT0 WU
IIPENIIOJIaraéMOro pacxoja PECYpCOB Ha pEIIEHHME 3a7aud, a TAaKXKE CBOM BO3MOXHOCTH B
JOCTUKEHHUH LIETH ONPEIETIEHHOMN CII0KHOCTH;

12. ymenue paboTats B rpymme — 3G GeKTuBHO cCOTpYJHHYATH M B3aUMOICHCTBOBATh HA OCHOBE
KOOpJAWHAIIMM Pa3IMYHBIX TMO3UIMM MpH BbIPAOOTKE OOIEro pemeHuss B COBMECTHOM
NesITeNbHOCTH; CIyIIaTh NapTHepa, (QOpMyIHpPOBaTh M apryMEHTUPOBaTh CBOE MHEHHE,
KOPPEKTHO OTCTauBaTh CBOIO MO3ULIMIO U KOOPIAUHUPOBATH €€ C MO3ULINN TAPTHEPOB, B TOM YHCIIE
B CUTYyallUM CTOJIKHOBEHHS MHTEPECOB; MPOIYKTHUBHO pa3peliath KOH(MIMKTH HA OCHOBE ydeTa
MHTEPECOB M TO3MLMUI BCEX €ro YYaCTHHUKOB, IIOMCKA M OLEHKU aJlbTEPHATUBHBIX CHOCOOOB
paspenieHus KOH(QIUKTOB.

IIpenmeTHbIMHU pe3ybTaTaMH OCBOSHHSI IPOTPAMMBI XUMUU B 9 Kiacce SBISIIOTCA:



1. popmupoBaHrEe IEpBOHAYATBHBIX CUCTEMATU3UPOBAHHBIX MPEJICTABICHUH O BEIIECTBAX, UX
NpPEBpaIllCHUsIX M NPAKTUYECKOM MPHUMEHEHHH; OBIIQJICHUE TMOHATUHHBIM aImapaToM M|
CHUMBOJIMYECKHUM S3bIKOM XUMMH;

2. OCO3HaHME OOBEKTUBHOW 3HAYUMOCTH OCHOB XHUMHUECKOW HAayKH Kak o0iactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUUECKUX MPEBPAIIEHUN OPraHUYeCKUX M HEOPraHMYECKUX
BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH KUBOW U HEKUBOW MPUPO/IbI; YIIIyOJIeHHUE NPEICTaBICHU
0 MaTepHabHOM €IMHCTBE MUPA;

3. OBJIAJCHME OCHOBAaMHM XHMHYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBbIO aHAJIM3UPOBATh
NOOBEKTUBHO OLICHUBATh *KM3HEHHBIE CUTYAallMH, CBSI3aHHbIE C XMMHUEH, HaBbIKaMU 0€3011aCHOTO
oOpallleHus ¢ BEeIECTBAMHU, UCIOIb3yEMbIMU B IOBCEAHEBHOM KHU3HHU; YMEHHEM aHAIU3HPOBAThH
U TUTAHUPOBATh JKOJOTMYECKH O€30macHOe TOBEACHHWE B MLEISIX COEPEKEHUS 3I0POBbS H
OKpYKalOIIEH Cpeibl;

4. QopmupoBaHME YMEHMH yCTAHaBIMBaTh CBS3U MEXIY peaJbHO HaOI0AaeMbIMU
XUMHUYECKUMH SBJICHUSMHU U MIPOLECCaMU, IPOUCXOASIIIUMHI B MUKPOMUPE, OOBACHATh IPUUUHBI
MHOT000pa3us BEIIeCTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHUS, a TAK)KE 3aBUCUMOCTb
MPUMEHEHHS BEIIECTB OT X CBOMCTB;

5. TNpHOOpeTeHHs OmbITa MCIOJIB30BaHMUS Ppa3IMYHBIX METOJIOB M3YUYEHMs BEIECTB;
HaAOJI0ACHNUS 32 UX MPEBPAIIEHUSIMH TPU IPOBEIEHUHN HECIOKHBIX XMMUYECKUX YKCIIEPUMEHTOB
C MCIIO0JIb30BaHUEM JJa00PAaTOPHOTO 00OPYyI0BaHUS U IPUOOPOB;

6. ymMeHMe OKa3bIBaTh IEPBYIO IMOMOIIb NPU OTPABICHMSX, OXKOrax M APYTrUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBaHUEM;

7. oOBiameHue npueMaMu paboTel ¢ HHPOpMAIMENd XMMHMYECKOTO  COJIep’KaHus,
IIPEJICTaBICHHOM B pa3Hoil (popme (B BUE TeKCTa, (hopMyJ, IpapKOB, TAOIUYHBIX JaHHBIX, CXEM,
¢dororpaduii u 1p.)

8. coszmanme OCHOBBI it (OPMHPOBAaHUS HWHTEpeca K pACIIUPEHUI0 H  YIIIyOJCHUIO
XAMHAYECKUX 3HAHWW M BBIOOpa XUMHUHM KaK MPOQHIFHOTO TpeAMeTa MPH Mepexo/ie Ha CTYICHb
cpeanero (momHoro) oOmiero oOpa3oBaHUs, a B JalbHEHIIeM M B KauyecTBe c(epbl CBOE
npoecCHOHATLHOMN 1eATENbHOCTH;

9. bopmMupoBaHue MpenCcTaBIeHUH O 3HAYEHUH XUMHUYECKON HAYKH B PEIICHHH COBPEMEHHBIX
HKOJIOTUYECKUX TPOOJIeM, B TOM YHCIE B TPEAOTBPAIICHUN TEXHOTEHHBIX M IKOJIOTHYECKUX
KaracTpod.

OcHOBHbBIE NOHATHSI XUMHH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NPeACTABICHUH)
BrInyCKHUK Hay49uTCA:
* ONUCHIBATh CBOMCTBAa TBEPIBIX, JKUIKUX, TIa3000pa3HbIX BELIECTB, BbLACHAS UX
CYILLIECTBCHHBIE ITPU3HAKY;
* XapaKTEpHU30BaTh BELIECTBA IIO COCTaBy, CTPOCHUIO M CBOMCTBAM, YCTAHABIUBATh
IIPUYHUHHO-CJICICTBEHHBIC CBSI3U MEXKy JTaHHBIMU XapaKTEPUCTUKAMH BEILECTBA;



¢ PpacKkpbIBaTb CMBICI OCHOBHBLIX XHWMHYCCKUX TTOHSTHIH: aToOM, MOIJICKYIJIa, XUMHYCCKUH
JJIEMEHT, NPOCTOE BEILECTBO, CI0XKHOE BEUIECTBO, BAJICHTHOCTD, UCIOJIb3Yys 3HAKOBYI) CHCTEMY
XHAMUH;

* u300paXkaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMUYECKHX (POPMYIT U CYITHOCTb
XMMHMYECKHUX PEAKIMH C IOMOIIbI0 XUMUYECKUX YPaBHEHUN;

® BBIUHCITH OTHOCHUTCIBHYIO MOJICKYJIAPHYIO W MOJIIPHYHO MAaCChl BEHICCTB, a TaKXKE
MacCOBYIO JIOJIF0 XMMHYECKOI'O 3JIEMEHTA B COCMHECHHUSX;

* CpaBHMBATH 10 COCTaBY OKCHJIbI, OCHOBAHUs, KUCIIOTBI, COJIH;

® KJIaCCI/I(I)I/II_[I/IpOBaTb OKCHJAbI U OCHOBAHUA 110 CBOﬁCTBaM, KHCJIOTBI U COJIM — IO COCTaBY,

* ONHUCHIBATh COCTaB, CBOMCTBA M 3HAauYeHUE (B MPUPOJAE U MPAKTUUYECKON AESATEIHHOCTU
YeJI0BEKA) MPOCTHIX BEIECTB — KUCIOPOAA U BOJOPO/IA;

* J1aBaTb CPaBHUTEIBHYIO XapaKTEPUCTHKY XHMHYECKHX OJJIEMEHTOB M BaXHEHIINX
COEMHEHUI €CTECTBEHHBIX CEMEUCTB LIEJIIOYHBIX METAJIOB U FJIOT€HOB;

*  I0JIb30BAThCS JJAOOPATOPHBIM 000PYI0BAaHUEM U XUMHUUYECKOM MOCYI0M;

¢ MPOBOAUTH HECIOKHBIC XHUMHNYCCKHUEC OIIBITHI U Ha6JIIOI[€HI/I$I 3a U3MEHEHUSIMH CBOMCTB
BEIIECTB B IIpOLECCe MX INPEBpalleHUi; COOM0AaTh MpaBMiIa TEXHUKH O€30MAaCHOCTH IpH
MPOBEACHUH HAOJIOICHUI U OTIBITOB;

* pa3inyaTb OKCIEPUMEHTAIBHO KHUCIOTHI M IIENOYM, MOJIB3YACh HHIAUKATOpaMH;
0CO3HABaTh HEOOXOIUMOCTH COOIIIOJICHHSI Mep O€30MacHOCTH MpPH OOpAIIeHUH C KHCIOTaMH H
LIEeJI0YaMH.

BblnyCKHuK NOJY4Um 603MOHCHOCMb Hayllul’l’IbC}l:

* TPaMOTHO 0OpalaThCs C BELECTBAMU B IOBCEIHEBHOM KU3HU;

* 0CO3HaBaTh HEOOXOAMMOCTb COOJIIOICHUS IPABUII SKOJIOTMUECKH 0€3011aCHOr0 MOBECHUS
B OKPY’KaroLIEl MPUPOTHOM cpee

* TIOHUMATh CMBICI U HEOOXOJUMOCTb COOJIIOJICHUsS NpPEANUCAHUM, NpeasaraeMbix B
MHCTPYKIMAX 110 UCIIOJIB30BaHMIO JIEKapCTB, CPEJACTB ObI/TIOBON XUMUH U Jp. ]

* HCIIOJB30BATh HpI/I06peTéHHLIe KIJIFOUEBBIC KOMIICTECHTHOCTHU npu BBIITOJIHECHU U
HCCIIEIOBATENILCKUX MPOEKTOB MO M3YYEHHUIO CBOMCTB, CIOCOOOB MOJYYEHHUSI U paclio3HaBaHMs
BEIIECTB;

* Ppa3BUBaTh KOMMYHHUKAaTHUBHYK) KOMIIETEHTHOCTb, HCIIOJb3ysl CpEACTBAa YCTHOIO U
IIMCBMCHHOT'O O6H1€HI/I${, MMpOABJIATE TOTOBHOCTH K YBaXCHHIO WHOM TOYKH 3pCHHA IIpHU
00CYX/IeHUH pe3yJbTaTOB BBIIOJIHEHHOU padoThI;

e 00BEKTHBHO OILICHUBATh I/IH(bOpMaIII/IIO 0 BCIICCTBAX W XHUMHYCCKUX IIpoHECCax,
KPUTHYECKH OTHOCUTHCS K TICEBJOHAy4yHOM uHH(popmanuu, HeA0OpPOCOBECTHON pekiame,
KacarolleNcsl UCTI0Ib30BaHUS Pa3INYHbIX BEILIECTB.

Ilepuoauyeckni 3aKOH U NEPHOAUYECKAA CHCTeMa XHMHYecKHX diemeHToB JI. M.
Menpneneesa. CTpoeHue BemecTBa.

BbIlTyCKHUK Hay4nuTCS:

e KJIAacCU(HUIMPOBATH XUMUUYECKHE DJIEMEHThI Ha METaJIbl, HEMETAJJIbI, YJIEMEHTHI, OKCH/IbI
U THJIPOKCHUJIBI KOTOPBIX aM(OTEPHBI, U UHEPTHBIE 3JIEMEHTHI (Ta3bl) AJIS OCO3HAHUS BaXKHOCTU
YIOPSA0YEHHOCTH HAYYHbIX 3HAHW;

* PpackpeIBaTh CMbICI epuoandeckoro 3akona /. 1. Menneneera

. OTHCHIBATh U XapaKTepU30BaTh TAOINYHYIO GOPMY NEPUOANUECKON CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB;
. XapaKTepU30BaTh COCTaB AaTOMHBIX SACP M PAaCHpElNelCHHE 4YHCIA JJIEKTPOHOB 11O

QJICKTPOHHBIM CJIOAIM AaTOMOB XHUMHYCCKUX JJICMCHTOB MAJIbIX IMICPUOIAOB HepI/IOl[I/I‘IGCKOI\/'I
CHUCTEMBI, a TAKXKE KaJIUsd U KaJIbIIUs,

. pa3nuyath BHJIBI XUMHUYECKON CBS3M: HOHHYIO, KOBJICHTHYIO MOJSPHYIO, KOBAJICHTHYIO
HETIOJISIPHYIO U METaJUTNYECKYIO;
. n300pakaTh AJEKTPOHHbIE (OPMYJIBI BEIIECTB, OOPA30BAHHBIX XMMHUYECKHUMHU CBSA3SIMH

pa3HOTrO BUAA;
. BBISIBJIATH 3ABUCUMOCTb CBOMCTB BEILIECTBA OT CTPOCHUS €r0 KPUCTAININYECKON PELIETKU



(MOHHOM, aTOMHOM, MOJICKYJIAPHOH, METAJNTHYECKOMN );

® XapakKTepu3oBaTb XHMUUYCCKHUE OJIEMCHTBI M HX COCAUMHCHHA Ha OCHOBC IIOJIOXKCHUA
9JICMCHTOB B HepHOHquCKOﬁ CHCTEME U OCOOECHHOCTEH CTPOCHUA UX aTOMOB;,
® OIIMCbIBATh OCHOBHBIC IPEAIIOCHIIIKH OTKPBITHA I[ n. MCHI[CJ'IeeBBIM MNEPUOAUICCKOIO

3aKOHA W TEPUOJUYECKON CHUCTEMBl XUMHUYECKHX JJIEMEHTOB W MHOTOOOPa3HYIO HAYYHYIO
JEATEIbHOCTh YYEHOT0;

. XapaKTepU30BaTh HAYYHOE M MHPOBO33PEHUECKOE 3HAUYECHHME MEPUOJAMYECKOr0 3aKOHA U
MEePUOINYECKON CUCTEMbl XUMHUECKUX A1eMeHTOB J[. 1. Menaeneena;
. OCO3HAaBaTh HAy4HbIC OTKPBHITHS KaK pe3yJbTaT JUIMTENIbHBIX HAOIOJICHUN, OMBITOB,

HAy4YHOU MOJIEMUKH, IPEOJOJICHHUS TPYAHOCTEH U COMHEHUH.
Buinyckuux nonyuum 603mMoiCHOCMb HAYUUMBCL:

. OCO3HaBaTh 3HAYECHHWE TCOPETHUYCCKMX 3HAHMW JUIS TPAKTHYECKOH JESITeIbHOCTH
yeJioBeKa’,

. OIMCHIBATH U3YYCHHBIC O0OBEKThI KAK CUCTEMBI, IPUMEHSISI JIOTHKY CUCTEMHOTO aHAJIN3a;

. MPUMEHITh 3HAHHUSA O 3aKOHOMEPHOCTAX IEPUOJUYCCKOM CHCTEMBl XHMHYECKHX
3JIEMEHTOB JIJIsl OOBSICHCHHS M ITPEIBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

. pa3BuBaTh MH()OPMAIMOHHYIO KOMIIETCHTHOCTh TOCPEICTBOM YIIIyOJCHUs 3HAaHUH 00

HCTOPUU CTAHOBIICHUSI XMMHUYECKON HayKH, €€ OCHOBHBIX MOHATUH, IEPUOAUYECKOTO 3aKOHA KaK
OJTHOTO U3 BAXKHEUIIMX 3aKOHOB NMPUPOIBI, & TAKKE O COBPEMEHHBIX IOCTHKCHHSIX HAayKd U
TEXHUKH.
Hcnonb3oBaTh NnpuodpeTeHHbIe 3HAHUA M YMEHUS B MPAKTHYECKOIl 1esITeIbHOCTH U

NMOBCEIHEBHOM KM3HHU IS

e (e30MmacHOro 0OpaleHus ¢ BEIIeCTBAMH U MaTepHalaMH;

e HKOJIOTMYECKU TPAaMOTHOTO MOBEJEHUS B OKpYXKaIOLIeH cpene;

® OLEHKH BIMSAHUS XUMHUYECKOTO 3arpA3HEHUS OKPY KAIOIIEH Cpeibl Ha OPTaHU3M YeIIOBEKa;

e KPUTHYECKOH OlEHKU MH(POPMAIUH O BEIIECTBAX, UCIIOIb3yEMbIX B OBITY;

MIPUTOTOBJIEHUSI PACTBOPOB 3a/IaHHON KOHLIEHTPALUU.

COJAEPKAHUE YYEBHOI'O IPEJIMETA

Pa3gen 1. MHoroo0pa3ne XuMHYeCKHX peakuii

Knaccugukanus XUMMUYECKMX peaklUil: peakluu COeIWHEHMS,Pa3sIoKeHHs, 3aMelleHus,
oOMeHa. OKHCITUTENbHO-BOCCTAHOBUTENbHBIE peakiu. OKUCIUTEb, BOCCTAHOBUTEIb, IIPOLIECCHI
OKHUCJIEHHS U BOCCTaHOBJIEHHs. COCTaBIEHHME YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ MOMOIIBI0 METO0/1a AJIEKTPOHHOTO OajaHca.

TemnnoBbie 3pPeKTh XUMUYECKUX peakIMid. DK30TePMUUYECKHE U YHIOTEPMHUECKUE PEAKIIH.
TepMmoxnmunueckue ypaBHeHMsl. Pacd€Thl 10 TEPMOXMMHUYECKUM YPAaBHEHUSIM.

CkopocTh XuMHUYECKUX peakuuid. DakTophl, BIUAIOMINE HA CKOPOCTh XUMHUYECKUX PEAKIUI.
IlepBoHauabHOE NPEACTABIECHUE O KaTAJIU3E.

O6parumsie peakiuu. [ToHATHE O XUMUYECKOM PAaBHOBECHHU.

XHWMHYECKHE DPEAKIUU B BOAHBIX PACTBOpPAX. OJIEKTPOJIUTHI M HEIIEKTPONMUTHI. VOHBI.
Karuons! u anuonsl. I uopamuaameopuapacmeopog. DNEKTPOIUTHIECKAs TUCCOMALINS KUCIIOT,
OCHOBaHHUIU cosielt. Crabble U CUIIbHBIE ANIEKTPOIUTHL. CTeneHp Auccouuanyy. Peakiiuym HoHHOTo
oOMeHa. YCIIOBUS TEYCHHUS pEaKIMii HMOHHOTOOOMEHa 10 KOHIAa. XUMHUYECKHE CBOWCTBA
OCHOBHBIX  KJIACCOB  HEOPTaHMYECKHUX COCIAMHEHHH B  CBETE€  MPEJCTAaBICHHH 00
3IEKTPOJIUTUYECKON JUCCOLMALIMN U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSAX.

Iouamue o eudponusze coneii.
JdemoncTpanmnu:

[Tpumepsl 5K30- U SHAOTEPMHUYECKUX peakiuii. BzauMoaelcTBre IMHKA C COJISTHOM U
YKCYCHOM KUCIOTOU. B3aumonencTByre rpaHyJIMpOBaHHOrO [IMHKA U [IUHKOBOM BN C COJISTHOU
kucioToi. Bzanmoneiicteue okcuna meau (I1) ¢ cepHO KUCIIOTOM pa3HOW KOHIICHTPAIIUU TIPH
pa3HbIX TEMIEpATypax.



['openue yris B KOHIEHTPUPOBAHHOM a30THOM KUCIIOTE. ['opeHune cepbl B pacIijiaBI€HHOM
cenutpe. McnipiTaHue pacTBOPOB BEIIECTB HA AIEKTPUUECKYIO TPOBOJIUMOCTb. J[BHKEHHE NOHOB
B JIEKTPUYECKOM II0JIE.

IIpakTuyeckue padoThbi:

N3yueHne BIUsAHNA yCIOBHM NPOBEACHUS XMMUYECKON pEeaKIIMu Ha €€ CKOPOCTb.

Pemienne skcniepuMeHTANIbHBIX 3a1a4 10 TeMe «CBOMCTBA KUCIIOT, COJIEH U OCHOBAaHUM KaK
JIEKTPOIUTOBY
JlaGopaTopHble onbIThI: Peakiiiy oOMeHa Mex 1y pacTBOpPaMHU AJIEKTPOJIUTOB
Pacyernbie 3agaun: BelunciaeHus 1o TEpPMOXUMHUYECKUM YPABHEHHSIM PEAKIIUI.

Paznen 2.MHoroo0pa3ue BeuecTn

Hemeramnbl. 'anorensl. IlonokeHne B NMEPUOAMYECKON CHUCTEME XMUMHUYECKHUX 3JIEMEHTOB,
cTpoeHue ux aromoB. Haxoxxnenues npupone. GPU3ndeckue 1 XUMUYECKHE CBOMCTBA IaJION€HOB.
CpaBHUTENIbHAST XapaKTepUCTUKa rajaoreHoB. llomydyeHne W npuMeHEHHe TrajioreHoB. XJop.
du3nyecKkrue U XUMUYECKHE CBoMcTBa XJopa.llpumenenune xiopa. XnopoBogopoa. Pusndeckue
cBoiictBa. [lonyuenue. ConsiHas kuciora u €€ conu. KauecTBeHHas! peakiusi Ha XJIOPU-HOHBI.
PacnioznaBanue Xja0pua0oB, OpoMHI0B, HOIHIOB.

Kucnopon u cepa. [lonoxxeHue B nepuoiM4eCKOr CUCTEME XUMHUECKUX 3JIEMEHTOB, CTPOCHHUE
ux aromoB. Cepa. Amnorponusi cepbl.du3nueckue U XUMUYECKHUE CBOicTBAa. HaxoxneHue B
npupozae. IIpumenenue cepel. CepoBogopon. CepoBopopoaHas kucinora u e€ conu.KauectBenHas
peakiuss Ha cynbdua-monbl. Oxcupn cepbi(IV). ®usmueckne W XUMHYECKHE CBOMCTBA.
ITpumenenue. CepHucras kuciaorta ueé conu. KauectBeHHas peakuust Ha CyiabQUT-HOHBI. OKCUI
cepbl(VI).Cepnas kucnora. XuMUueCKHe CBOWCTBA pa30aBICHHON U KOHIIEHTPUPOBAHHOM CEpHOI
kucnoTel. KauecTBeHHas peakuus Ha cynbpaTHOHBL. XUMHUYECKHE PEAKIIHH, JIEKAIIHEe B OCHOBE
ITOJIyYEHUSI CEPHOM KUCIIOTHI B IPOMBIIUIEHHOCTH. [ [puMeHeHne CepHOI KUCIIOTHI.

A3zoT 1 pochop. [lonoxxeHne B NepUOINIECKON CUCTEME XMMHUYECKUX 3JI€MEHTOB, CTPOCHHE
UX aTOMOB. A30T, pU3NYEeCKHe U XUMUYECKHE CBOMCTBA, MOJIyUYeHHe U npuMeHenue. Kpyrosopor
azota BOpupone. Ammuak. @dusnueckne M XHMHUYECKHE CBOMICTBA aMMHAaKa,lOJydYeHUE,
npumenenne. Conu amMMmoHus. A30THasg Kuciaotra M eécBoiicTBa. OKHCIUTENbHBIE CBONCTBA
a30THOM kucnoThl. [lomyyeHHea3oTHON KHUCIOTHI B Jaboparopuu. XHMUYECKHE pPEaKIMH,
JIeXKaIe B OCHOBE IOJIy4EHMS! a30THOM KHCJIOTHI B IIPOMBIIUIEHHOCTH. [IpuMeHeHne a30THON
KUCI0ThI. COJIM a30THOM KUCIOTHI U MX IPUMEHEHHUE. A30THBIE YA00pEHHUSL.

®ochop. Amnorponus docdopa. dusznueckue U XxuMHUecKuecBoiictBa ¢ocdopa. Oxcun
dochopa(V). dochopnas kucnora u eéconu. PochopHeie y100peHus.

VYranepong m kpemHuil. IlonokeHne B NEPUOAMYECKON CUCTEMEXMMUYECKUX DIIEMEHTOB,
CTpOEHHE HUX aTOMOB. YTriepoi. AjuioTponusyriepona. Ousnueckue U XMMHUECKHUE CBOMCTBa
yriepona. AncopOius. YrapHblil ras, cBOWCTBa M (PU3HOIOTHYECKOE JEHCTBHE HAa OPraHU3M.
VYrnekucnelii ra3. YronpHas kuciotra u e€ conu. KadecTBeHHas peakius Ha KapOOHAT-HOHBI.
Kpyrosopot yrinepozaa B npupoze.OpraHuuecKue COeJUHEHHS YIiIepoa.

Kpemuuii. Oxcun kpemuus(IV). KpemnueBas kucinora u e€ comu. Cmexno. Llemenm.

Mertannbl. [lonoxkeHne MeTamnoB B NEPUOAMYECKON CHUCTEME XUMHUYECKHX 3JIEMEHTOB,
CTpOE€HHUE X aTOMOB. Metaimnueckas cBsA3b. Ou3nueckre CBOMCTBAa METAJIOB. Psi1 akTUBHOCTH
METAJUIOB (JIEKTPOXUMHUECKUH psijl HAIPSDKEHUH MeTallIoB). XMMHUYECKHE CBOWCTBA METAJIOB.
O6mwme crmocoOs! mosrydeHus: MeTauioB. CruiaBsl METaJUIOB.

[[lenounsle Mmetamuibl. IlookeHHME IIENOYHBIX METAIJIOB B IEPUOJUYECKONW CHCTEME,
cTpoeHue ux aromoB. Haxoxnenue B npupoae. Pu3ndeckue 1 XUMUYECKHE CBOMCTBA LIEJIOYHBIX
MeTaioB. [IpuMeHeHne Me0UYHbIX METAJIJIOB U UX COEAMHEHUH.

[IlenounozemenbHble  MeTauibl.  [lonokeHHME — IIETOYHO3EMENbHBIX ~ METANIOB B
MIEPUOAUYECKON CUCTEME, CTPOCHHE UX aTOMOB. Haxoxaenue B npuponae. Marauit v KaJibLuii, UX
BakHeire coequHeHus. JKECTKOCTH BOJBI U CITOCOOBI €€ YCTpaHEHUS.

AmomuHuii. IlonokeHue aatOMUHUS B IEPUOANYECKOM CUCTEME, CTPOEHUE €ro aroma.
Haxoxnenue B npupone. dusnyueckue M XUMUYECKHE CBOWCTBAa amoMuHusA. [IprumeHenue
AMOMUHUS. AM(POTEPHOCTb OKCHJIA M THIIPOKCUIA AITFOMUHUS.



Keneso. [lonoxxeHue xene3a B IEPUOAUIYECKON CUCTEME, CTPOCHHUE ero aroMa. Haxoxnenue
B npupone. Puznueckue U XMMHYECKUE CBOMCTBA eie3a. BaxkHelline coequHeHUs Kenesa:
okcuIbl, ruapokcuasl u cou xene3a(ll) u xemneza(Ill). KauectBennsie peakuuu Ha MOHBI Fe2+ u
Fe3+.

JdemoncTpanmu:

dusnueckue cBoiicTBa rajnoreHoB. [lomydeHnne X10poBo10pO/Ia U pACTBOPEHHUE €T0 B BOJIE.
AnnotponHsie Monupukanuu cepbl. OOpasibl IPUPOAHBIX CYJIb(PUIOB U CYIb(ATOB.
[Torydyenne amMmmuaka u €ro pacTBopeHue B Bojie. O3HaKoMIIeHHE ¢ 00pa3amMu MPUPOTHBIX
HUTPATOB, ocdaToB

Monenu KpUCTaUIMYECKUX PEMIETOK aMasa u rpadura. 3HaKOMCTBO ¢ 0Opa3iaMu
MIPUPOJAHBIX KAPOOHATOB U CUIIMKATOB 3HAKOMCTBO ¢ 00pa3iaMy BaKHEUIITNX COCTMHEHUI
HaTpUsl, KaJausl, IPUPOIHBIX COCTUHEHHUH KalbIUs, pyAaMHU KeJle3a, COCIUHEHUSIMU aTFOMUHUA.
B3anmopeiicTBre MIEI0YHBIX, 1IET0OYHO3EMENIBHBIX METAJIJIOB U aTFOMUHUS ¢ BOJOU. CokUranue
JKeJle3a B KMCIOPOJIE U XJIOpeE.

IpakTuyeckue padoTbi:

[Tonyuenue consiHOM KUCIIOTHI U U3yYEHHUE €€ CBOMCTB.

Pemrenue sxcniepuMeHTanpHbIX 3a1a4 1o teme «Kucnopon u cepa»

[lonyuenune aMmMuaka U U3y4eHHE €ro CBOMCTB.

[Mosny4uenue okcuaa yraepoaa (V) u usyyenue ero cBoiicTB. Pacno3naBanue kapOOHATOB.

Peurenue skcnepuMeHTaNbHBIX 33/a4 110 TeMe «MeTaibl U UX COCUHEHUSD.
JlaGopaTopHble ONBITHI:

BriTecHeHHe ranoreHaMu Jpyr Apyra U3 pacCTBOPOB UX COCAMHEHUM.

KauecTtBennsie peakuuu cynbdu-, cyibput- u cyinbdar- HOHOB B pacTBOpE.

O3zHakoMJieHHEe ¢ 00pa3aMu cephl U €€ MPUPOTHBIMU COCTUHEHUSIMU.

B3aumopeiicTBue colieil aMMOHUS CO MIETOYAMMU.

KauecTBeHHbIe peakiiy Ha KapOOHAT- M CUJIMKAT- UOHBI.

KauecTBeHHast peakuys Ha YIIIEKHUCIIbIN ras.

N3yyenne 06pa3iioB MeTaioB. B3anmoaeiicTBie MeTatioB ¢ pacTBOPAMU COJICH.

O3HakoMIJICHHE CO CBOMCTBAMHM M MPEBPAIIEHUSIMHA KapOOHATOB U THIPOKAPOOHATOB.

[Tonyuenue ruipokcuaa aTFOMUHUS U B3aUMOJEHCTBUE €r0 C KUCIOTAMU U IIeJI0YaMH.
KauecTBenHnsble peakiun Ha HoHBI Fe2+ u Fe3+
Pacuernble 3a1a4u:

Brruucnenus mo XMMHYECKUM ypaBHEHUSIM MacChl, 00bEMa MM KOJIMYECTBA BEIIECTBA
OJTHOTO M3 MPOIYKTOB PEaKIMHU MO0 Macce UCXOTHOTO BEIIeCTBa, 00BEMY MU KOJIUYECTBY
BEIIECTBA, COIEPKALLETOONPEACIEHHYIO I0JII0 IPUMECEH.

Paznen 3. KpaTkuii 0030p BaskHelIINX OPraHUYeCKUX BelIeCTB

IIpeamer oprannueckoit xumun. Heoprannueckue u opraHu4ecKue COeIMHEHMS. Y TIepoa —
OcHOBa u3HU Ha 3emiie. OCOOEHHOCTH CTPOSHUS aTOMA YTIIepo/ia B OPTaHNUYECKUX COCTUHEHUSX.

VYrneBonoponasl. IlpenenbHbie (HACBHIMEHHBIE) YTIEBOAOPOABI. MeTaH, 5TaH, MpOMaH —
MpOCTEHIINEe  MPEACTABUTENM  MPEAENIbHBIXYTIEBOI0POIOB. CrpykrypHble  (HhOpMYIIBI
YTJIEBOJIOPOAOB. ["'OMOJIOTHYECKHI psJl TIPENETbHBIX yTIeBOA0poaoB. ['omonoru. dusnueckue

WXUMUYECKHE CBOMCTBA MpENEIbHBIX YIJIEBOJOPOAOB. Peakuuu TropeHHs] U 3aMEllEHUs.
HaxoxeHne B npupoje npeaenbHbIX yriieBo1opoaoB. [I[puMeHenre MeraHa.

HenpenenpHple  (HEHACHIICHHBIE)  YTJIEBOJOPOABI.  DTUJICHOBBIMPSAN  HEMPEAETbHBIX
YIJIEBOAOPOJOB. OJTWieH. Du3nMyeckue ¢ XHMMHYECKHE CBOWMCTBAa ATWJEHA. Peakuus
npucoenuHenus. KauecrBeHHblepeakiiuu Ha 3TwieH. Peakius nomumepusauuu. [lonustumen.
[Ipumenenue 3TrIeHA.

ALIETHIICHOBBI PsiJiT HENpeAeNbHbIX YriaeBOAOpPOAOB. AmeruiieH.CBOICTBA alleTUIICHA.
[Ipumenenue aneTusiieHa.

[TpousBoaHbIe yraeBomopoaoB. KpaTkuii 0030p OpraHMYEeCKUXCOCTUHEHHI: OJHOATOMHBIE
CUPTHI (METAHOJ, 3TaHOJ), MHOTOATOMHBIE CITUPTHI (3TUJICHTIIUKOJIb, TJIMIIEPUH), KapOOHOBBIC
KHUCJIOThI(MypaBbHHAsl, YKCYCHasl), CIIOKHBIC 3(UPBI, XKHUPbI, yriIeBoabl (IJIFOKO3a, caxaposa,



KpaxmMaJl, IeJUTI0J103a), aMHHOKHUCIIOTHI, Oeiku. PobOenTkoB B opranusme.
[ToHsITHE O BEICOKOMOJIEKYJISIPHBIX BemecTBax. CTPyKTypa MOJIMMEPOB: MOHOMED, TIOJTUMED,
CTPYKTYPHOC 3BCHO, CTCIICHD IMOJIMMCPHU3ALIUH. HOJII/ISTI/IJIGH, TTOJIMITPONUIICH, TOJIMBUHHUJIXJIOPU .

JdemoncTpanmuu:

Mogenu MOJIEKyJI OpraHU4ecKuX coeinHeHni. ['openne yriaeBonopo1oB 1 0OHapyKeHHe
IIPOLYKTOB uX ropenus. Kauectsennas peakuus Ha otuiieH. [lomydenue stunena. PactBopenue
3TUJIOBOIO CIMpTa B BoJe. PacTBopenue rinuuepuna B Boje. [lonyuenue u cBOMCTBA yKCYCHON
KHCIIOTHI. MccaenoBanue CBOUCTB KUPOB: PACTBOPUMOCTD B BOJIE U OPTaHUYECKUX
pactBopuTessix. KauecTBeHHbIE peakiuy Ha III0K03Y U Kpaxmai. O3HakoMIIeHHE ¢ 00pa3aMu
W3JIEIUH U3 TTOIMATUICHA, TOJIUIIPOIICHA, TIOJITUBUHWIXJIOPUA.

TEMATHUYECKOE IINTAHUPOBAHMUE 110 XUMHH 9 KJIACC

Ne Tema Bcero | U3 Hux
HacoB |  KontposbHble pabotel | [Ipaktndeckue | JlaGoparopHbie
paboThI OTIBITHI
1 MHuoroo6pa3ue 15 | K. p. Ne 1 no Temam 2 1
XUMHUYECKHUX «Knaccuduxarust
PeaKIHid. XUMHUYCCKHUX PEAKIUI U
«ONEeKTPOIUTUIECKAs
JIMCCOLTUALINS.
2 Mmuorooopazue | 43 | K. p. Ne 2 no remam 5 10
BEIIIECTB «HemeTtanmby.
K. p. Ne 3o Teme
«Metabn
3 Kpatkwuit 9
0030p
BAKHEUILINX
OpPraHUYeCKUX
BEIIIECTB
4 PesepBHOE 3
BpeMs.
Htoro 70 3 7 11




KAJTEHAAPHO-TEMATUYECKOE INTAHUPOBAHHUE YPOKOB XUMHH 9 KJIACC

(70 HACOB).
Ne Tema ypoka JKCIEepUMEHT Jara ypoka
ypoOKa (I - leMOHCTPALUOHHBIA,
JI - naGopaTopHblii)
Paznen 1. Muorooopazue XuMU4eCKUX peaKkIuii
(15 yacos)

1 OKHCIUTENIbHO-BOCCTAHOBUTEIILHBIC
peakuuu. Peakuuu coequHeHus,
pa3oXKeHus, 3aMellleHus: 1 0OMeHa ¢
TOYKH 3pEHUS IPOLIECCOB OKUCIICHUS
Y BOCCTaHOBJICHUSI.

2 OKHCIUTENbHO-BOCCTAHOBUTEILHBIE
peakuuu. Peakiuu coequuenus,
pa3IoXKeHUs, 3aMellleHus: 1 0OMeHa ¢
TOYKH 3pEHUS POLIECCOB OKUCIICHUS
Y BOCCTAaHOBJICHUS.

3 TennoBoii 3pPeKT XUMUIECKUX . IIpumepsl 3k30- 1
peakiuii. DK30- U SHIOTEPMHUUECKUE | SIHAOTEPMUUYCCKUX PEAKIIH.
peaKLunu. P/3. Beraucnenus 1o

TEPMOXUMHUYECKIM
YPABHEHUSIM PEAKIUH.

4 CKOpOCTh XUMUYECKUX PEAKIUH. JI.B3aumoaeicTBrE IIMHKA C
IIepBoHa4aIbHBIE IPEACTABICHUS O COJIIHOW U YKCYCHOM
KaTajise. Kucioramu. Bzaumonencraue

rpaHyJIMPOBAHHOIO IIMHKA U
LIMHKOBOU IBUIU C COJISTHON
KUCIIOTOU. B3aumopencreue
okcuaa meau (I)c ceproit
KHUCJIOTOU pa3HOM1
KOHIICHTPAIIUU TIPH Pa3HBIX
TeMiiepatypax. ['openue yris
B KOHIIEHTPUPOBAaHHOMN
a30THOM Kuciore. ['openne
Cephl B PaCIJIaBJIICHHOMN
CEJIUTPE.

5 IIpakTnyeckas padora
Nel.M3yueHne BIUSHUS yCIOBUI
MIPOBEICHUS XUMUYECKON peaKIK Ha
€€ CKOPOCTb.

6 Ob6patumMble 1 HeOOpaTHUMBbIE
peakuuu. [TonsiTHEe 0 XUMHUYECKOM
PaBHOBECHH.

7 CyHoCTh mpoliecca JA.HcnprTanue pacTBopoB
3JIEKTPOJINTECKOM AUCCOLUALINH. BEIIECTB Ha DIIEKTPUUECKYIO

MPOBOJMMOCTD. J[BHkKEHUE
HOHOB B JJIEKTPUYECKOM
ToJIe.

8 Jluccoumaiys KUCIOT, OCHOBAHUIA,

COJIEH.




Cnalble ¥ CUITbHBIC SJICKTPOJIUTEHI.
CremneHp AUCCOLMAINH.

(MeTaIbl ¥ HEeMETAJUIbI) U
CJIOKHBIX BEILECTB,
MUHEPAJIOB ¥ TOPHBIX TOPO/I.

10

Peakuiuu noHHOTO OOMEHA U YCIIOBHSA
UX [IPOTEKAHMUSL.

JI. Peakunu oOMeHa Mex Ty
pacTBOpaMu 3JICKTPOJIUTOB.

11

XHUMHUYECKHE CBONCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX
COCIMHEHUH B CBETE IIPEACTABICHUI
00 JIEKTPOTUTHICCKOMN TUCCOITHAITIN
1 OKHCJIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKLMsX.

12

XHUMHYECKHE CBONCTBA OCHOBHBIX
KJIACCOB HEOPTAaHUYECKUX
COCIMHCHUH B CBETE MPEACTABICHHUI
00 JIEKTPOTUTHYECKOMN TUCCOIUAIIUN
M OKHCJIUTEIBLHO-BOCCTAHOBUTEIBHBIX
peaKkuusx.

13

['unponus coneit. O60011EHKE 110
temaM «Knaccudukarmst
XUMHYECKHUX PEAKIU» U
«DNEKTPOIIUTUYECKAS TUCCOLIUALIUS.

14

IIpakTuyeckast pabora Ne2.
Pemenue SKCIICPUMCHTAJIbHBIX 3a/1a4
1o Teme «CBOMCTBA KUCIIOT,
OCHOBAHMH U COJIEH KaK
AJIEKTPOJIUTOBY.

15

KonTpouabsnas pabora Nelno temam
«Knaccuduxanus XumMmMyeckux
peakuuin» 1 « JIEKTPOIUTHIECKAS]
JUCCOLIMALINS.

Paznen 2. MHoroo6pasue Bemecrs.
(43 yaca)

16

ITonoxxenue ramorenos B [ICXD n
cTpoeHune ux aroMoB. CBOMCTBA,
MOJIyYEHUE U IPUMEHEHHE
rajoreHoB.

JI. duzryeckue CRONCTRA
rajoreHoB.

JI. BeITecHEeHHE TaIoreHaMH
JpYT Apyra U3 pacTBOPOB UX
COEIMHEHUH.

17

Xnop. CBoiicTBa U IpUMEHEHNE
XJI0pa.

18

XII0pOBOJOPOA: IIOJIyYEHHUE U
CBOIICTBA.

. Iomyuenue
XJIOPOBOAOPOAA U
pacTBOPEHUE €ro B BOJIE.

19

CosgHas KUCIIOTa U €€ COJIN.

20

IIpakTyeckas padora
Ne3.[TonyueHue CoasTHONM KUCIOTHI U
M3y4eHHUE €€ CBOMCTB.

21

[TonoxxeHue KUCIopoaa u CEphI B
I[ICXD, cTpoeHune ux aToMoB.
AJnoTponus cepbl.

J. AnnotponHbie
MOAU(UKAITIHU CEPHI.

22

CBolicTBa ¥ IPUMEHEHHE CEPBI.

JI. O3HakoMienue ¢
o0pa3uamMu cepsl 1 e€
MIPUPOHBIX COCUHEHU.




23 CepoBogopon. Cynbhumpl. . O6pa3siibl TPUPOTHBIX
Cynb(hUI0B U CyITh(HaTOB.
24 Oxcup cepsl (1V). Ceprucrast JI. KauecTBeHHbIC peakiuu
KHCJIOTa U €€ COJIH. Ha cyinbGua-, CyabduT- 1
CyJb(aT-uoHKI B paCTBOPE.
25 Oxcup cepsl (VI). Cepnas kucnorau | JI. KauecTBeHHbIE peaKiiu
e€ conu. Ha cynbdua-, cynbQuT- u
Cylb(aT-uoHbI B PaCTBOPE.
26 OKUCIUTENBHBINA CBOWCTBA
KOHILICHTPUPOBAaHHOW CEPHOM
KHUCIIOTBI.
27 IIpakTyeckas padora Ne
4.Pemenune 5KCIIepUMEHTATbHBIX
3aa4 o teme «Kucaopom u cepay.
28 Pemienue pacu€THbIX 3a1a4. P/3. Beiuucienus no
XUMHAYECKHM ypaBHEHHSIM
Macchl, 00bEMa M KOJIHMUYECTBA
BEIIIECTBA OJHOTO U3
IPOJIYKTOB PEAKIHH 10 Macce
MCXOJTHOTO BEIIECTBA,
00BEMY HITH KOJIMYECTBY
BEIIIECTBA, COJIEPIKAIIETO
OTIpeNIeNIEHHYIO JIOJI0
IIPUMECEH.
29 [Tonoxenue azora u pocdopa B
[ICXD, cTpoenue ux aToMoB. A30T:
CBOWCTBA M IPUMEHEHHE.
30 Ammuak. @usnyeckue u xumuyeckue | Jl. [lonyyenune ammuaka u
cBoiicTBa. [TonydeHue u npuMeHEHUE. | €ro paCTBOPEHUE B BOJIE.
31 IIpakTnyeckas padora
NeS.[Tonyuenne aMmmuaka 1 u3y4eHue
€ro CBONCTB.
32 Conn aMMOHWUSI. J1. OGpa31bl NpUPOIHBIX
HUTPATOB U Pocdaros.
JI. Bzaumopeuncrtaue conei
aMMOHHMSI CO LIIEJI0OYaMH.
33 A3zotHas kuciora. CTpoeHue
MoJekyibl. CBoiicTBa pa30aBIeHHOM
A30THOM KHCIIOTHI.
34 CBolicTBa KOHLIEHTPUPOBAHHOMN
A30THOM KHCIIOTBI.
35 Conu a30THOM KUCIOTHI. A30THBIE
yI00peHusl.
36 ®dochop. Annmorponust Gpocdopa.
CgotictBa dochopa.
37 Oxcun pocdopa (V). DochopHast
kucioTa u e€ conu. dochopHbie
yI00peHUsI.
38 [ono>xeHue yrnepoaa u KpeMHUS B . Mopenu KpucTauTMYeCKIX

[ICXD, cTpoeHne ux aromMoB.
AnnotponHsie MoaupUKaLUU
yriepoja.

pelIeToK anMasa u rpadura.




39

XUMHUYECKUE CBOKCTBA YIJIEPOA.
AncopOuust.

40 VYrapublii ra3: CBOMCTBA,
¢du3nonIornuecKoe AeicTBuIE.

41 VYriekucnpiii ra3. YronpHas kucinora. | . O6pa3isl mpupoaHbIX
U e€ comu. Kpyrosopor yriepoja B KapOOHATOB M CUJIMKATOB.
IIPUPOLIE. JI. KauecTBeHHas peakuus Ha

YIJICKUCIIBIN Ta3.
KauectBennas peakuus Ha
KapOOHAT-HOH.

42 IIpakTuyeckasi padora
Ne6.]Tosmyuenue okcuaa yriaepoja
(IV) u u3yueHue ero CBOMCTB.

Pacnio3naBanue kapOOHATOB.
43 Kpewmnuii u ero coenunenus. CTekJo.
LlemeHT.
44 O06o061eHue 10 TeMe «HeMeTamin». P/3. Berauciienus 1o
XUMUYECKUM YPaBHEHUSIM
Macchl, 00bEMa UITH
KOJIMYECTBA OJTHOTO U3
IPOAYKTOB pPEaKIu [0 Macce
MCXOJTHOTO BEIECTBA,
00BEMY UITH KOTUYECTBY
BELIECTBA, COJIEPIKAILETO
OIIPEAEIEHHYIO OO
IIPUMECEH.

45 KonTpouabsHnas padora Ne2no teme
«Hemeramby.

46 [Tonoxenune meramios B [ICXD. JI. zy4yenue o6pasion
Mertannuueckas cBsi3b. Ouznueckue METAaJUIOB.
cBoiicTBa MeTasuioB. CriyiaBbl
METAJUIOB.

47 Haxoxnenue meramnos B mpupoae 1 | JI. OOpa3iipl BaKHEHIINX
o01re crmocoObl UX MOTYYEHUSI. COCTMHEHUI HATPHS, KA,

MIPUPOJIHBIX COEANHEHUIN
MAarHusl, KaubIIHs, aTFOMUHUS,
Py Kenesa.

48 XHUMHUYECKHE CBOHCTBAa METAJIOB. JI. B3anmopeiicTBue
Psin aktuBHOCTH LIEJIOYHBIX,
(2TMEKTPOXUMHUIECKUH PSIJT MIEJIOYHO3EMETEHBIX
HaIpsKEHUH ) METAILJIOB. METaJUIOB U aJTIOMUHHUS C

BoJIoM. CoKUTaHUE B
KHUCJIOPOJIE U XJIOPE.

49 [[{enouHble METAIITBI: HAXOXKACHUE B
npupoje, pusnueckre 1 XuMu4ecKue
CBOIICTBA.

50 Oxcuapl ¥ THAPOKCUBI IETOYHBIX
MeTaisioB. [I[puMeHeHue menouHbIX
METAaJUIOB.

51 [IlenoyHO3eMENbHBIE METAIUIBI. JI. O3HaKOMIIEHHE CO

Haxoxnenue B npupone. Kanbiuii u

CBOMCTBAMH U




ero coeauHeHust. JKECTKOCTE BOALI U
CIOCOOBI €€ yCTpaHEHHSI.

MpeBpaleHUsIMA KapOOHATOB
U TUAPOKApOOHATOB.

52 Amomunuii. Haxoxaenue B npupoze.
CBoiicTBa AJIFOMUHMUSL.
53 AmpoteprocTs okcuaa u ruapokcuna | JI. [lonyyenue rugpokcuaa
AITIOMUHUSL. ATIOMUHUS U
B3aMMOJICHCTBHE €ro ¢
KHUCJIOTaMU Y HIEJI0UYaMHU.
54 Keneso. Haxoxaenue B mpupoe.
CBoiicTBa xelesa.
95 CoenuHeHus xenesa. JI. KauecTBeHHBIE peakuuu
Ha HOoHbI Fe2+ u Fe3+.
56 IIpakTyeckas padora Ne7.
Pemnienue sxcniepuMeHTaAIBHBIX 3a/1a4
1o TeMe «MeTasl U uxX
COCITUHEHUS.
57 [ToaroroBka Kk KOHTpOJIbHOUM padote. | P/3. Berunciaenwus mo
XUMHYECKUM YpaBHEHUSAM
Macchl, 00bEMa HIIH
KOJIMYECTBA OJTHOTO U3
MIPOJTyKTOB PEAKITUH 110 Macce
UCXOJHOTO BEIIEeCTBA,
00BEMY WITH KOJIMYECTBY
BELIECTBA, COIEPIKALLETO
OIPENICIIEHHYO JTOJFO
IIPUMECEH.
58 KonTposbHnas pabora Ne3 o teme
«Merab.
Pa3nen 3. KpaTkuii 0030p BajkHeIIMX OPraHUYeCKUX BEIeCTB.
(9 yacos).
59 Opranuueckasi XuMusl. . Monenu monexyn
OpPTaHUYECKUX COCAMHECHHM.
60 Yrneronopossl. [IpenensHbie . I'openue yrieBoaopo1oB u
(HaChIILIEHHBIE) YTIEBOIOPOIbI. oOHapyXeHHe IPOAYKTOB UX
TOpEHHUSI.
61 HenpenenpHbie (HEHACHIIIICHHBIE) H.Ilonyuyenue sTHieHA.
YTJIEBOAOPOABI. KauecTBenHsbie peakiuu Ha
ITUJIEH.
62 IIpou3BOgHBIE YIIIEBOLOPOIOB. . PacTBOpeHue 3TUI0BOrO
CroupTsl. CIIUPTa B BOJE.
63 Kap6onoBsie kucnotsl. ClI0KHBIE . PacTBOpeHue riuieprHa
3¢upsl. XKupsl. BBOJIE.
[Tonydenue u cBolicTBa
YKCYCHOM KHCTIOTBHI.
HccnenoBanue cBOMCTB
KUPOB: pACTBOPUMOCTb B
BO/JIE U OPraHUYECKUX
pacTBOPUTEIISIX.
64 VrneBoabl. . KauecTBeHHas peakius Ha

TIIOKO3Y U Kpaxmall.

65

AMHUHOKHUCIIOTHL. Beku.




66 [Tomumepsr. . O6pa3iisl u3nenwii u3
HOJIMATUIICHA,
HOJIUIPOTIUIICHA.
67 O0600manmui ypoK 1mo Teme
«BaxuHelmue opraHnyeckue
COCIIMHEHUSD).
Pasjen 4. PezepBHoe BpeMmsi.
(3 uaca).
68 [ToBTOpEHME 11O TEME
«OKHCTUTETHHO-BOCCTAHOBUTEILHBIC
peaKIHI»
69 [ToBTOpenwue mo reme «Hemerab.
70 [ToBTOpeHue no teme «MeTtauib.




