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IMosicHuTeIbHASA 3aMUCKA
Pabowas mporpamMma Mo XHMHUHM CpeOHETo o0mero oOpa3oBaHUS Ha 0a30BOM YpOBHE

COCTaBJICHAa HAa OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTelbHON
MPOrpaMMBbl CpeHEro o0IIero oOpa3oBaHus, MPEACTABICHHBIX B (eepaibHOM TOCyAapCTBEHHOM
00pa3oBaTeIbHOM CTaHAApPTE CpeAHero odmero oopa3oBanus, pa3paboTaHa Ha OCHOBE TPEOOBAaHUIA
K pe3yJbTaTaM OCBOCHHs (erepaibHO 00pa30BaTENbHOW IMPOrpaMMBbl CPEAHEro OO0MIero
obpazoBanus (OOIT COO), ¢ yuérom KoHuenuuu npenogaBanus y4eOHOTO npeameTa «XuMus» B
oOpa3oBaTeNnbHbIX  opraHu3anuax  Poccuiickoit ~ @Denmepanuu, peanu3ymlIIUX  OCHOBHBIC
o0Opa3oBaTeNbHbIE MPOTPAMMBI, TaKKe HAa OCHOBE XapaKTePUCTHKHU IJIAHUPYEMBIX Pe3yJIbTaTOB
JyXOBHO-HPAaBCTBEHHOT'O Pa3BUTHSI, BOCIIUTAHUS M COLMAIN3AINN 00yUJaIOMINUXCS, IPEICTABICHHBIX
B (henepanbHOI paboueli mporpaMMe BOCITUTAHUS

CornacHo yue6Horo mana ['OY«3abaiikanbckas kpaeBas THMHA3HUs-UHTEPHAT» MPOrpaMma
paccunrtana Ha 34 gaca rox (1 wac B Hegemto) ipu 34 yueOHBIX HEJEISIX.

CorynacHO 00pa30BaTENILHOMY CTaHJApTy, IJIABHBIC UeAU CPeOHez0 00uiezo 00pazoeanus
COCTOAT:
1) B npuoOpeTreHUMM 3HAHUN, YMEHHUH U  CIOCOOOB  JIEATEIBHOCTH, CIHOCOOCTBYIOLIUX
(OpMHPOBAHUIO 1IEIOCTHOTO MPEJCTABICHUS O MUDE;

2) B Pa3BHUTHH OIIbITA pa3Hoo6pa3H0171 ACATCIBHOCTH, CAMOIIO3HAHUSA U CaMOOIIPECACIICHUS

3) B OCO3HAaHHOM BbIOOpE MHIMBUAYAIbHOM 00pa30BaTEIbHON TPACKTOPHU U MPOGECCHOHATBEHON
JIeSITEIIEHOCTH.

Bonpiioit Bkiag B JOCTHKEHHE 3TUX IIeJiel CpeHero ooImero oopa3oBaHus BHOCUT U3y4eHUe
Xumuu, KOTOpoe PU3BAHO 0Decneuuny;
1) ¢gopmupoBaHue €CTECTBEHHO-HAYYHOU KapTUHBI MHPA, B KOTOPOM CHCTeMa XUMUYECKUX 3HAHUM
SIBJISIETCS €€ BaXXHEHIIIUM KOMIIOHEHTOM;

2) pa3BUTHE  HHTEUIEKTyaJbHOIO M  HPAaBCTBEHHOTO  IMOTEHIUaJa  CTapLIEKJIACCHHUKOB,
¢opMHpOBaHHE Yy HHUX OKOJOTMYECKM TPaMOTHOrO B Yy4eOHOH U HpodeccHoHaIbHON
JESITEIBHOCTH, a TaKXkKe B OBITY;

3) oco3HaHMe Yy CTapLIEKJIACCHUKOB HEOOXOIMMOCTH B Pa3BUTHH XUMHH W XHUMHYECKOU
MPOMBINIJICHHOCTH, KaK TPOU3BOAUTEIHLHOM CHITBI OOIIECTBA;

4) moHMMaHue HeoOXxomuMocTH 0e30MacHOr0 oOpaimleHusT C BEIIeCTBAMH U MaTepHallaMH,
UCIIOJIb3YEMBIMH B TTPO()ECCHOHALHOM U TTOBCETHEBHOM JKHU3HH.

Llenamu uzyuenusn xumuu 6 cpeoneil WKoae A6AAIOMCA:

1) BUAEHHE U MOHMMAaHME 3HAUMMOCTH XUMUYECKUX 3HAHUM JIJIs1 KaXI0Tr0 WIEHA COLIMyMa; yMEHHE
OLICHUBAaTh pa3iuyHble (AKThl U SBICHUSA, CBA3aHHbIE C XMMHUYECKMMU OOBEKTaMH U
IpolLeccaMi Ha OCHOBE OOBEKTHUBHBIX KPUTEPHEB U OINPEAEIEHHOW CHCTEMbI LIEHHOCTEH,
(dopMyaMpoBaTh 1 000CHOBBIBATH COOCTBEHHOE MHEHHUE U yOEXKIeHHE;

2) noHUMaHue pOJIM XMMHH B COBPEMEHHOM €CTECTBCHHO-HAyYHOM KapTUHE MHUpAa U
UCIIOJIb30BaHUE XUMHUYECKUX 3HAHUN U1 OOBSICHEHUS OOBEKTOB M IPOLECCOB OKpY’KaroIlen
JEUCTBUTEIILHOCTU — IIPUPOJHON, COLUATIBHOM, KYJIBTYPHOU, TEXHUYECKOM CPE/Ibl;



3) ¢opmupoBaHuE y CTApIICKIACCHUKOB NPU U3yYEHUU XUMUHU OTIbITA MO3HAHUS M CAMOIO3HAHUS
C TIOMOUIbIO KIIOYEBBIX KOMIIETEHTHOCTEH (KJIIOUEBBIX HABBIKOB), KOTOPBIE HMEIOT
YHUBEPCAJIbHOE 3HAYEHUE JUI1 PaA3IWYHBIX BHUJOB JACATEIBHOCTH, — IIOMCKA, aHaIu3a H
00paboTku MHGpOpPMAlMK, M3TOTOBIEHHE HMH(POPMALMOHHOIO MPOAYKTa W €ro Ipe3eHTalluu,
NPUHSATHS PEUICHUH, , KOMMYHUKATHBHBIX HaBBIKOB, 0€30TaCHOTO OOpAIICHUs C BEIIECTBAMHU,
MaTepHajaMH U IpoLleccaMy B TOBCEJHEBHOM KU3HU U PO ECCUOHATBHON 1EATEIbHOCTH.

Copnepxanme Kypca peanusyercss u3 pacuéra | u B Henemo. V3yueHne XuMun Ha 6a30BOM
YpPOBHE HE TNOTOBUT CTapLIECKIACCHUKOB K cmade EI'D mo xumwum. [loaTOMy B mOCTpOeHHHM Kypca
UCTIOJIb30BaH @HMPONOUEHMPUYECKUil n0OX00, Tpyu KOTOPOM 00ydeHHUE TPeaMETy MPOUCXOIUT Ha
OCHOBE y4€Ta MX HMHTEPECOB, CKJIOHHOCTEH U OCOOEHHOCTEW, C IIeJIbI0 TOBBIIMICHHUS HHTEpeca K
XUMHUH, MPEAYCMOTPEHO YCWJICHHE TMPHUKIANAHOTO XdApakmepa COICpKaHUS U TO3HaBaTEIbHOM
ACATCIIBHOCTH IIPpHU O6y‘IeHI/II/I JaHHOTO Kypca, T. €. CBA3W XHUMHUH C HOBCCI[HCBHOﬁ KHN3HBIO
yenoBeka. Tak, B Kypce OpraHMueckoil XuMuu Ha 0a30BOM YPOBHE IpeasiaraeTcs u3y4eHue paszaena
((OpFaHI/I‘IGCKaﬂ XUMHA U O6HICCTBO>>, KOTOpBII\/JI 3HAKOMUT CTApUICKIACCHUKOB C OCHOBaMM
OMOTEXHOJIOTHH M XHUMUU MOJIUMEPOB. A B Kypce 00Iel XuMUH B pazzene « XUMHS U COBPEMEHHOE
o0LIECTBO» paccMaTpUBaETCs TeMa «XUMHUYECKasi TPAMOTHOCTh, KaK KOMIIOHEHT OOLIEil KyJIbTYyphl
4yelnoBeka», (GOpMUPYETCS YBaKEHHE K MHCTPYKIHMSAM IO SKCIUTyaTalldd OBITOBBIX MPUOOPOB U
IPEnapaToB, a C IEJIbI0 MPAaBUIBHOIO yXOJAa 3a TPUKOTAKHBIMH H3AEIUSAMU (YUCTKOHM, CTUPKO,
CYIIKOH, YTIOKKOI ), — YMEHHE YUTATh UX STUKETKH.

Xumuueckuii IKCnepumenm u pacuémuvle 3a0auu no opmynam u ypasHeHusam B Kypce
0a30BOro YpOBHsI U3-32 HEOOJBIIOTO JIMMUTAa BPEMEHU HCIOIB3YIOTCS HECKOJIbKO WHAYe, YeM B
OCHOBHOHM WIKOJIE W TPH M3YyYCHHH XUMHH Ha YTIIyOJEHHOM YpOBHE. YBEIHYECH YJCIbHBIA BEC
JEMOHCTPAIIMOHHOTO AKCIIEPUMEHTa U YMEHBIIEH — Jab0paTOpHOTO YYEHHUYECKOro. A 4YTOOBI
pc€ain30oBaTb B3aMMOCBA3b KA4eCTBEHHOM M KOJMYECTBECHHOMU CTOPOH H3YYACMbIX XHMHUUYCCKHX
00BEKTOB, — BEHIECTB U peakluii, — pacy€THple 3aAauyu 1o ¢GopMyllaM U YpaBHEHHSM,
YBEJIMUYUBAETCS J10JIs1 CAMOCTOSATEIbHON pabOThI yUaIluxcsl.

OO0mas xapakTepucTHKa Kypca

Oco0eHHOCTH colepKaHHsl 1 METOANYECKOI0 MOCTPOSHUS Kypca cpOpMHUPOBaHbl HA OCHOBE
dIrocC COO.

1. ConepxaHue Kypca BBICTPOCHO JIOTMYHO W JOCTYIHO B COOTBETCTBHM C CHUCTEMHO-
JeSTeTLHOCTHBIM MOX0JI0M Ha OCHOBE MEpapXuu yUeOHBIX MPoOIeM

2. Copepxanue Kypca obOmel xumuu B 11-oM Kiacce crmocoOcTBYeT (hOpMUPOBAHHIO
€IMHOW XMMHYECKOW KapTHHBI MUPA Y BBIITYyCKHUKOB CPEIHEH IIKOJIBI ITyTEM paCCMOTPEHHS O0IINX
JUIsl HEOPTaHUYECKOW U OPraHMYECKOW XUMUU MOHATUH, 3aKOHOB U TEOPHH.

3. V3yudeHue Kypca NMpOBOJUTCS Ha OCHOBE COYETAHUS TEOPUHM U MPAKTUKH MPOOIEMHOIO
o0yuyeHHsl U OJayu MaTepuaa B JIOTHKE HAyYHOTO MO3HAHMSL.

4. TeopeTudeckre TMOJOXKEHUS Kypca LIMPOKO MOJAKPEIUIEHBl JE€MOHCTPAallMOHHBIMU
XUMHUYECKUMHU HKCIIEpUMEHTAMU, 1a00paTOPHBIMU OINBITAMU U MPAKTUYECKUMH paboTaMu.

6. Peanusyerca uHTErpanus COAEp)KaHUS Kypca € MPEeIMETaMU HE TOJIbKO €CTECTBEHHO-
HAY4YHOI'0, HO U TYMaHUTapHOT'O LIUKJIOB.

7. JJoCTHXKEHUIO MTPEAMETHBIX, METAIPEIMETHBIX U JJUYHOCTHBIE PE3YJIBTATOB CIIOCOOCTBYET
cucreMa 3afaHuil B (opmarte pediekcuu: NpoBepbTE€ CBOM 3HaHMSA, MPUMEHUTE CBOM 3HAHMS,
UCIIOJIb3YHTE TOMOIHUTEIbHYI0 HHPOPMAIIUIO U BbIPa3UTE MHEHHUE.

8. PackpbIBaeTcs pojib POCCUHCKUX YUYEHBIX B CTAHOBJICHUU MUPOBOM XMMHUYECKOW HAyKH,
qTo CHOC06CTBy€T BOCIIMTAHUIO MaTPHUOTHU3MA U HaHHOHaHBHOfI CaMOHHeHTH(bHKaHHH.



9. Kypc peayimsyer cBsI3b y4eOHOW JUCIUIUIMHBI C KU3HBIO, YTO CIIOCOOCTBYET YCHIICHHUIO
MOTHBAIIMM YYAIIUXCS K U3YYCHHUIO HEMPOQPHUIbHON XMMHUHU Yepe3 PACKPBITUE CBSA3H H3y4aeMOro
MaTepuaia ¢ Oyaymeil 00pa3oBaTeIbHOM TPACKTOPHUEH U TPO(eCCHOHAITBHOM IeATETHHOCTH.

10. B kypce mpelcTaBieHbl COBPEMEHHbBIC HAMpaBICHHUS PAa3BUTUS XUMHYECKOW HAyKu U
TEXHOJIOTHH.

11. B kypce Halnuim oTpakeHue OCHOBHBIE COJIECPKATENbHbIE TINHUU:

o «Bewecmeo» — 3HaHUS O COCTaBe, CTPOCHUM, CBOWMCTBAX ((PUBUYECKUX, XUMUYECCKUX H
OMOJIOTMUECKHX ), HAXOXKJIECHUHU B TIPUPOJIE U TIOTYUSHUH BAXKHEHIIINX XUMUYECKUX BEIIECTB;

o «Xumuueckasa peakyus» — 3HaHUSA O TPOIECCAX, B KOTOPBIX MPOSIBISIIOTCS XUMHYECKHE
CBOICTBa BEILIECTB, YCIOBHSIX UX MPOTEKAHUS U CIIOCO0AX YIIPABICHUS UMU;

o «llpumenenue eeuyecme) — 3HAHUS B3AMMOCBSI3M CBOMCTB XMMHYECKHX BEIICCTB, HanbOoee
UCTIOJIB3YEMBIX B OBITY, TPOMBIIIICHHOCTH, CEIbCKOM XO3SHCTBE, 31paBOOXPAaHCHUHM M Ha
TPaHCIIOPTE;

o «A3plKk Xumuw» — cuUCTeMa 3HAHUM O BaXHEUIIWX NOHATHUSIX XUMHU M XHUMHUYECKOU
HOMEHKJIaType Heopranudeckux u opranmdeckux BemiectB (MIOIIAK wu TpuBmanbHON);
BJIAJICHUE XUMHUYECKON CUMBOJIMKOM U €€ OTPaKCHUEM HA MUCbME, —XHUMHUYECKUMHU 3HAKaMHU
(cumBoamu), GOPMYJIBI U ypaBHEHHS, a TaKKe MpaBWia MepeBoaa MHPpoOpManuu ¢ poaHOTO
sI3pIKA Ha SI3BIK XUMHH U 00paTHO.

MecTto npenMeTa B y4eOHOM MJIaHe

Kypc xumum B cpenHed mkone npemycMmarpuBaercs denepanbHbIM TOCYAApCTBEHHBIM
00pa3oBaTeNIbHBIM CTaHJIAPTOM KaK COCTaBHAas 4acTh MpeaMeTHoN o0nactu «EcTecTBeHHO-Hay4YHbIe
PEIMETHI».

XuMmus BKJIIOYEHA B paszien 0a3ucHOro ydeOHoro miaHa cpeaseit mkonsl «CopepikaHue,
dopMEpyeMoe y4acTHHKaMH O0pa3oBaTEIBHOTO MpOIeccay, IMO3TOMY OOydYarommecss MOTYT
BBIOpaTh XMMHUIO Kak Ha 0a30BOM, Tak M Ha YMIyOJIEHHOM YpOBHE WM JK€, B KauyecTBe
albTEpHATUBBI BEIOpATh MHTETPUPOBAHHBIN Kypc «EcTecTBO3HAHUEY.

B 0GasucHoM yueOHOM miaHe o001Ie00pa30BaTEIbHBIX OpPraHU3alMN H3yYeHUE XUMHH
npoBoauTcs U3 pacuéra 1 yac B Henenmo (34 yaca 3a rog 00y4eHHUs), B COOTBETCTBUU C KOTOPHIM U
paspaboTaHa jgaHHas pabouas MporpamMma IO XUMHM JJIsl CpelHero oOmiero oOpa3oBaHMs Ha
0a30BOM ypOBHE.

Conep:xkanue kypca. 11 kaacc. ba3oBblii ypoBeHb

Paznen 1. CrpoenHue BemecTB-9 4yacoB, B TOM 4HCJIe KOHTPOJBbHBIX pador -0 4acos,
npakTuyeckux padoor-0 yacos.

OcHoBHbIe cBeleHHSl 0 cTpoeHuM aToma. CTpoeHHME aToMa: COCTaB sjpa (HYKJIOHBI) U
a7eKTpoHHast obOonouka. Ilonatme o006 wn3otomax. IloHsATHE O XUMHUYECKOM 3JIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsI0M s1pa.

IHepuoauyeckas cucrema xumuyeckux djaemeHToB /. . MenneneeBa B cBere cBeTe
yueHHss O cTpoeHuu aroma. Pusnueckuid cmpicn npunaTto B Tabmuue JI. U. Menneneesa

CUMBOJIMKH: TOPSIIKOBOIO HOMEpa 3JIEMEHTa, HOMepa Iepuoja W Homepa rpynmnbl. llonarue o



BAJICHTHBIX AJeKTpoHaX. OToOpa’keHHe CTPOCHHUS SIEKTPOHHBIX O0OJOYEK aTOMOB XHMHYECKHX
3JIEMEHTOB C MOMOILBIO AJEKTPOHHBIX U 3JIEKTPOHHO-Tpaduueckux Gopmy.

OObscHeHHE 3aKOHOMEPHOCTEH H3MEHEHHS CBONCTB JJEMEHTOB B IEPUOJAX W TpYyIIax
NEPUOANYECKON CUCTEMBI, KaK CJIEICTBUE MX AIEKTPOHHOI'O CTPOEHHS. DJIEKTPOHHBIE CEMEMCTBA
XUMUYECKHUX DIIEMEHTOB.

CpaBHenue Ileprnoanyeckoro 3aKoHa ¥ TEOPHM XHMMHYECKOI0 CTPOeHHA HA (uitocodekoi
OCHOBe: TPEANOCHUIKM OTKpbITUs [lepmonnueckoro 3akoHa M TEOPUM XHUMHUYECKOTO CTPOEHUS
OPraHUYECKUX COCIMHEHUI; POJIb JIUYHOCTHA B UCTOPUU XMMHH; 3HAUEHUE PAKTUKU B CTAHOBJICHUH
Y Pa3BUTUHU XUMHUYECKUX TEOPUU.

HonHasi xXuMHYeCKasi CBSA3b M MOHHbIC KPUCTAJIMYECKHE pPeléTKu. KaTHoHbI M aHUOHBI:
UX 3apsibl U Ki1accudukamys mo coctaBy Ha mpocThie U cioxHbie. [IpencraButenu. Ilonstre 06
MOHHOW XUMHUYECKOW CBsI3U. MIOHHAst KpucTaIMuecKas pemeéTka U (Pu3n4eckue CBOMCTBa BEIECTB,
00yCIJIOBJIEHHBIE 3TUM CTPOCHHUEM.

KoBanenTHasi XxuMu4yeckasi CBfI3b. ATOMHbIE H MOJIEKYJISIPHbIe KPHCTAINYECKHE
pemiéTku. [loHsATHE O KOBAJEHTHOW CBSA3M. DJIEKTPOOTPULIATEIBLHOCTh, HEMOJSIPHAS W MOJsSpHas
KOBaJCHTHbIE CBsI3U. KpaTHOCTh KOBAJICHTHOH CBs3U. MexaHM3Mbl OO0pa30BaHHS KOBaJCHTHBIX
CBsi3eli: OOMEHHBIN ¥ TOHOPHO- aKIeNTOPHBIH. [10IIpHOCTS MOJIEKYJIBI, KaK CIEICTBUE IMOISAPHOCTH
CBSI3U U T€OMETPUU MOJEeKyJbl. KpucTtamanueckne pemeéTKd ¢ ITUM TUIIOM CBSI3H: MOJIEKYJISIPHBIE U
aToMHble. PU3NYECKHE CBOMCTBA BELIECTB, 00YCIOBIEHHBIE TUIIOM KPUCTAITTHYECKUX PEIIETOK.

Mertauinyeckass cBs3b. [loHATHE O METaNIMYECKOW CBSA3M W METAUIMYECKUX
KPUCTAJUIMYECKUX pemeéTkax. du3znueckrne CBOKWCTBA METAJUIOB HA OCHOBE HX KPUCTAIIIMYECKOTO
crpoenus. [I[pumeHeHre MeTaaioB Ha OCHOBE UX CBOMCTB. YEPHBIEC U LIBETHHIE CILJIABBI.

Bopopoanasi xumuveckasi ¢Bsi3b. MeXMOJEKYJSIpHAsE U BHYTPUMOJIEKYJISIpHAs: BOJIOPOIHBIE
CBSI3U. 3HAUCHHUE MEKMOJIEKYJISIPHBIX BOJIOPOJIHBIX CBSI3€U B PUPOJIE U KU3HH YEIIOBEKA.

[Hommmepsl. [lonydyeHue NOJIMMEPOB PEAKUUSIMU IOJIUMEPU3ALMA W TOJMKOHICHCAIUU.
Baxneimme npencTaBUTENM IUIACTMACC M BOJOKOH, MX IOJIy4EHHE, CBOMCTBA M IIPUMEHEHUE.
[ToHsiTHE O HEOPTAHMYECKUX MOTUMEPAX U UX MPEICTABUTEIN.

JMucnepcHble cuctembl. [loHsaTue o nucnepcHoit (aze u TUCIEPCUOHHON cpefe. ArperaTHoe
COCTOSIHUE pa3Mep yacTuIl (a3bl, KaK OCHOBA IS KJIacCU(UKAIIUN TUCTIEPCHBIX CUCTEM. DMYIIBCHH,
CYCIIEH3HUH, a’pO30JIM — TPYIIbl IPyOOJUCHIEPCHBIX CUCTEM, UX IMPEACTABUTENH. 307U U Teld —
TPYIIIBI TOHKOJUCIIEPCHBIX CUCTEM, UX IpeacTaBuTenu. [lonsTHe 0 cuHepe3uce u Koaryisuuu.

Hemoncmpayuu. llepuoanyeckoin cucrteMsl xumuueckux aineMmeHToB JI. M. Menneneesa B

pa3nuyHbIX (opmax. Monenb MOHHOW KPUCTAITMUECKOW PEIIETKH Ha MpUMeEpe XJIOopuiaa HaTpusl.



MuHepansl ¢ 3TUM THUIIOM KPUCTAUIMYECKOM PEIIETKOM: KaJIbLIUT, raauT. Moaenu MONeKyJIsIpHON
KPUCTAJZIMYECKON PEHIETKH Ha IMPHUMEPE «CyXOro JbAa» WIN MOJa U aTOMHOM KPHUCTaJUNIMYECKOU
pemeTK Ha MpuMepe anMmasa, rpaduTa wid kapua. Mojenb MonsgpHoro oobéma raza. Moaenu
KPUCTAJUTMYECKUX PEIIETOK HEKOTOPhIX MeTayuioB. Kosuiekunu o0pasioB pa3auyuHbIX JTUCHEPCHBIX
cucteM. CHHEpe3nC U KoaryJisiius.

Jlabopamopuvie onvimel. KOHCTpyHUPOBAHME MOJIECIM METAIMYECKONM XMMHUYECKOW CBA3H.
[TonyyeHne KOJUIOMAHOTO pacTBOpa KypHHOro Oellka, MCCIEelOBaHME €ro CBOMCTB C IMOMOILBIO
Ja3epHON YKa3KM U MPOBEACHME €ro AcHarTypauuu. [lomyyeHre sMyJIbCUN pacTUTENIBHOTO Macia U
HaOmoieHue 3a e€ pacciioeHueM. [lonmydeHue cycrneH3un «M3BECTKOBOTO MOJIOKa» M HaOJ0JeHHUE
3a €€ ceTMMEHTAaIUEH.

Paznen 2. Xumunueckue peakuum- 12 yacoB, B TOM 4HCJe KOHTPOJBHBIX pador -1 uac,
npakTuyeckux pador-1 yac.

Kaaccnpukanusi XUMHYECKHX peakuuil. AJutoTponu3anus U U30Mepu3alusl, Kak peakiuu
0e3 M3MEHEHHs cocTaBa BemiecTB. AimtoTpornus W e€ mpuumHbl. Kiaccudukarus peakiuii mo
pa3JIMYHBIM OCHOBAHMSAM: [0 YMCIYy M COCTaBy pEAareHTOB M MpPOAYKTOB, Mo (ase, 10
UCITIOJIb30BaHUIO KaTajlM3aTropa HIM (epMeHTa, Mo TerioBoMy 3ddekty. TepmMoxumuyeckue
YPaBHEHUS PEaKIIA.

CkopocTh XMMHYECKUX peakuuid. MakTopbl, OT KOTOPHIX 3aBHUCUT CKOPOCTh XMMHUYECKUX
peakuuii: INpUPOAA pearupyrollux BEUNIECTB, TEMIIEpaTypa, IUIOIAAb HX COINPHUKOCHOBEHUS
pearupymomux BEIIECTB, UX KOHLEHTpalus, NPUCYTCTBHE KaTtainu3aropa. [loHsatue o karamuse.
DepMeHThI, Kak OMOIOTHYecKUe KaTalnu3aTopbl. THrHOUTOPHI, KaK «aHTOHHMBD) KaTalU3aTOPOB H
UX 3Hau€HUE.

XuMHYecKoe paBHOBecHe M CTIOCO0bI ero cMelnenusi. Kiiaccudukammsi XuMHUIeCKUX peaKIuit
1O MpU3HAKY uX HampaBieHus. [loHsATHe 00 OOpaTHMBIX PEaKIMAX M XUMHUYECKOM PaBHOBECHH.
[Mpunnun Jle-aTense u crocoObl CMEIEHUsI XUMUYECKOTO paBHOBecHs. OOmas xapakTepucTHKa
peakuuii cuHTE30B amMmHuaka U okcunpa cepbl(VI) um paccMoTpeHue YCIOBHM CMELIEHHS HX
PaBHOBECHS HA IPOU3BOJICTBE.

I'uaposms. O6paTuMblil 1 HeoOpaTUMBIHM THAPOIU3bl. ['Uapoan3 coneit u ero Tumsl. ['uapoaus
OpPraHMYECKUX COCIMHEHHUH B JKMBBIX OpPraHM3MOB, Kak OCHOBa oOMeHa BemiecTB. IlonsTHe 00
HHEPreTUUECKOM OOMEHE B KJIETKE U POJIM TUAPOIIN3a B HEM.

OKHCINTEIBbHO-BOCCTAHOBHUTEIbHBIC peakuuu. CTeneHb OKUCICHUS U €€ OIpENeICHHUE 110

(1)OpMy.]'IaM OpPTraHNYCCKUX U HCOPTaHUYCCKUX BCIICCTB. OneMeHTH U BCIICCTBA, KaK OKHUCJIHNTCIIN U



BoccTaHoBUTeNU. [loHsATHE O mpoleccax OKHUCIEHUS UM BoccTaHOBIeHUs. CocTaBleHHE ypaBHEHHM
XMMHUYECKHX PeaKIMii Ha OCHOBE 3JIEKTPOHHOTO OajaHca.

DJIEKTPOJIN3 PACIJIABOB H PACTBOPOB YIEKTPOJUTOB. XapaKTEPUCTUKA SJEKTPOIH3a, KakK
OKHCITUTEIbHO-BOCCTAHOBUTEIBHOTO Mporecca. OCOOEHHOCTH 3JEKTPOJIN3a, MPOTEKAIOIIEro B
pacTBopax AyeKTposnuToB. [IpakTHueckoe NpPUMEHEHUE »>JIEKTPOJIN3a: IOJYyYEHHE TaJOreHOB,
BOJIOPOJa, KHCIOPOJA, IIETOYHBIX METAIOB W IIeNoued, a TakKe AJIIOMHHHS SJIEKTPOIH30M
pacmiaBoB ¥ pAcTBOPOB COCOUHEHHMM JTHUX dyneMeHTOB. [loHSTHE O TraabBaHOIUIACTHKE,
TrajJJbBaHOCTCTHH, pa(bI/IHI/IpOBaHI/II/I IIBETHBIX MCTAJIJIOB.

Jemoncmpayuu. PacTBOpeHUE CEpHOW KHCIOTBI W aMMHUAYHOW CEeNUTPhl U (pukcanus
TEIUIOBBIX SBJICHUWA U1 3TUX NPOILECCOB. B3auMoaelcTBUS pPacTBOPOB COJITHOM, CEPHOM U
YKCYCHOM KHCIIOT OJMHAKOBOM KOHIICHTPAIMH C OJAMHAKOBBIMU KyCOUKaMH (TpaHylIaMH) IMHKA U
B3aUMO/ICHCTBUE OJIMHAKOBBIX KYCOUYKOB Pa3HbIX METAJJIOB (MarHus, IMHKA, JKeJie3a) C PacTBOPOM
COJITHOM KHCJIOTBI, KaK IPUMCP 3aBUCHUMOCTHU CKOPOCTH XHUMHYCCKUX peaKuHﬁ OT MPUPOIAbL
BellecTB. B3aumozeiicTBue pacTBOpoB THOCYJb(aTra HATpUs KOHUEHTPALMU U TEMIEpaTyphl C
pPacTBOPOM CEPHOM KUCIOTHL. MoIeTMpOBaHUE KUIIAIIETO CI0s». Vcrmonb30BaHne HEOPTaHUYECKUX
KaTaJau3aTopoB (Coyei skeie3a, MOAuAa Kalws) U MPUPOIHBIX OOBEKTOB, COACPKAIIUX Karanazy
(ceipoe Mmsico, kaptodenb) Uid pa3iokKeHHs IMepoKcuaa Boaopoia. B3aumoneicTBue LMHKa ¢
COJISHOM KHCJIOTOW HUTPATOM cepedpa, Kak MPUMEPhl OKUCIUTEIFHO-BOCCTAHOBUTEIILHON PEaKITUi
u peaknun ooMeHa. KonctpyupoBanue Moaenu 3aekTposn3épa. BuaeodpparMeHT ¢ mpOMBITIIIEHHON
YCTaHOBKH JJIsI TIOTYYCHHSI aTFOMUHUS.

Jlabopamopnvie onvimui. Vnmoctpauus npaBuia beprosie Ha NpakTHKE — MPOBEACHHE
peakuuii ¢ o0pa3oBaHUEM OCaJKa, ra3a U BOJbI. [ €TEpOreHHbIN KaTalu3 Ha MPUMEPE PasIoKEHUs
TepOKCHIa BOIOPOIA B IIPUCYTCTBUM JUOKCUA Maprania. CMelleHue paBHOBecHs B cucteme Fe’'
+ 3CNS™ < Fe(CNS);. UcnbiTanne WHAUKATOpAMHU CPEIbl PACTBOPOB COJEH pPa3MUYHBIX THUIIOB.
OKHUCIINUTENbHO-BOCCTAHOBUTENIbHAS PEeaKkIMsl M peaknus OOMEHa Ha NpUMEpEe B3aUMOJCHCTBHSA
pactBopoB cyibdara menu(Il) ¢ xene3om u pacTBOPOM IIETOUH.

Ilpakmuueckaa paboma. PelieHHe HKCIEPUMEHTAIBHBIX 3aJad IO TeMe «XHMHYECKas
peaxIus

Paznen 3. BemectBa M UX cBoiicTBa- 9 4yacoB, B TOM 4YHCJIe KOHTPOJbHBIX pador -1 yac,
NPaKTH4YecKux pador-1 yac.

MeTtajiubl. OU3nvecKkre CBOWCTBA METAIOB, Kak (QyHKIMS MX CTpoeHHs. JleneHne MeTasioB
Ha TPYMNIBl B TEXHUKE M XUMHH. XUMHYECKHE CBOICTBA METAIOB U JJIEKTPOXUMHUYECKHH psij

HanpspkeHui. [loHsaTHe 0 MeTamuioTepMuH (aTIOMUHOTEPMUH, MarHUETEPMHUH U JIP.).



Hemeranubl. baaropoanbie ra3pl. Hemeramnel kak oxuciurend. Hemeramnsl kak
BOCCTaHOBUTENHU. Psa anexkTpooTpunatenbHOCTH. IHepTHBIE WM 6J1aropo/IHbIE Ta3bl.

Kuciaorsl Heopranmveckue #u opranmyeckue. Kuciorel ¢ TOYKM 3peHUST aTOMHO-
MOJIEKYJISIPHOTO yueHHs. KHUCIOTBI C TOYKM 3pEeHMs] TEOpUU 3IIEKTPOJIUTHUUYECKOW AMCCOLMALUH.
Kucnorsl ¢ TOukM 3peHuss MNpOTOHHOM Teopuu. OOmME XUMHUYECKHE CBOICTBA KHUCIOT.
Knaccudukanus Kucior.

OcHoBaHMs HeOpraHM4YecKkue W opranumyeckue. OCHOBaHHUA C TOYKH 3pEHHS] ATOMHO-
MOJIEKYJISIPHOTO y4ueHHsl. OCHOBAaHUSA C TOYKHU 3PEHHUS TEOPUH AIEKTPOJUTUYECKON AUCCOLUALUH.
OcHoBaHMsSI ¢ TOYKM 3peHMs] MPOTOHHOM Teopuu. Kiaccudukamus ocHoBaHMM. XUMHUYECKHE
CBOICTBa OPTAaHUYECKUX U HEOPTaHUYECKUX OCHOBAHMIA.

AMdoTepHble CcOeIMHEHUS] HeOpPraHMYecKWe M opraHmveckme. Heopranuueckue
aM(pOoTepHbIC COSAMHECHUS: OKCHUBI U THAPOKCHUIBI, — UX CBOICTBa U moilydeHue. AMpoTepHbIe
OpraHUYECKHUE COEIMHEHUS Ha IPUMEPEe aMUHOKHUCIIOT. [lenTuapl u nenTuaHas CBs3b.

Coau. Knaccudukammst coneit. JKéctkocth Boabl U crocoObl €€ yctpaneHus. I[lepexon
KapOoHaTa B rufjpokapOoHaT u oopaTHo. OOIMEe XUMUYECKUE CBOWCTBA COJEH.

Hemoncmpayuu. Komnexkuus wmetamnoB. Komneknus Hemertannos.  B3aumonelictBue
KOHLICHTPUPOBAHHOM a30THOM KHMCIJIOTHI ¢ Me/IbI0. BCIbIlIka TEPMUTHOM cMecH. Benblmka 4€pHOro
nopoxa. BeITeCHEHHE rajJoreHoB M3 MX PAacTBOPOB JPYTMMU rajoreHaMu. B3aumoeicTBre nmapoB
KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHCIOTHI M aMMuaka («IpiM 0e3 orus»). Ilomyuenue
aMMMaKa M HU3Y4Y€HHE €ro CBOMCTB. Pa3nuuHble ciyuyan B3auMOJACHCTBUSL PAcTBOPOB COJEH
aTOMUHUS CO WENOYBI0. [lomydyeHue mECTKON BOABI U YCTPAHEHUE €€ KECTKOCTH.

Jlabopamopnsie onvimet. [lonydeHre HeEpaCTBOPUMOTO THAPOKCUAA U €0 B3aUMOJICHCTBUE C
Kkuciotod. HccimenoBaHue KOHUEHTPUPOBAHHBIX PACTBOPOB COJITHOM M YKCYCHOM  KHCIOT
KareJbHbIM METOJOM Tpu UX pa3daBneHuu Boaoi. llomyuenme amdoTepHOro THUAPOKCUAA H
M3y4eHHE ero cBOMCTB. [IpoBeneHne KaueCTBEHHBIX PEAKIUI 110 ONIPEACIICHUIO COCTABA COJIH.

Ilpakmuueckasa pabdoma. PemeHue SKCIIEpUMEHTAIBHBIX 3a7ad no Tteme «BemectBa u ux
CBOMCTBA».

Pa3nen 4. Xumus u coppeMeHHOe 0011ecTB0-4 yaca, B TOM 4YHcJe KOHTPOJIbHBIX pador -0
4acoB, NPpaKTH4YecKuX pador-0 yacos.

IIpousBoacTBO aMMHaKka M MeTaHoJAa. [[oHATHE O XMMHUYECKON TEXHOJIOTMUA. XHUMUYECKUE
peakuuMyd B IMPOU3BOJCTBE amMMuaka M MeraHoia. OOmias KiaccHUPHUKAIMOHHAs XapaKTePUCTHKA
peakuMii CUHTe3a B IMPOM3BOJCTBE 3TUX MNPOAYKTOB. HayuHble NpHHIMIBI, J€Xallue B OCHOBE

IMPOU3BOACTBA aMMHAKa U MCTAaHOJIA. CpaBHeHI/Ie 9TUX MMPOU3BOACTB.



XuMH4Yeckass TPAMOTHOCTh KaK KOMIIOHEHT 00uIeH KyJabTypbl 4eJoBeka. MapkupoBka
YIAaKOBOYHBIX MaTE€pPHAJIOB, NEKTPOHUKU U OBITOBOM TEXHHMKH, SKOJIOTMYHOTO TOBapa, MPOAYKTOB
IIUTAaHMs1, STUKETOK T10 YXO1Yy 3a OJEXKI0M.

Hemoncmpayuu. Moneib NPOMBIIIICHHON YCTAHOBKHU IOJYyYEHHs] CEPHOM KUCIOTHL. Monens
KOJIOHHBl CHHTE€3a aMMHuaka. BuzpeopparMeHThl M ciaiibl O CTENEHH 3KOJOTUYECKOW YHUCTOTHI
TOBapa.

Jlabopamopnvie onvimobi. V3ydeHne MapKUpOBOK pa3IWYHBIX BHJOB IPOMBIIUICHHBIX H

MMPOAOBOJILCTBCHHLIX TOBAPOB.



IInanupyemsle pe3yJibTaThbl

JIMHHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnmuBaeT TpPeOOBaHHS K pPE3yJbTaTaM OCBOCHHS OOYYaIOIIUMHCS
OporpaMM CpeHero oOlIiero oopazoBaHHs (JINYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuyHo-mMeToan4yeckoil OCHOBOM Ui pa3padOTKU IUIAHUPYEMBIX pE3yJbTaTOB OCBOCHHS
IIPOrpaMM CpeIHEro o0IIero 00pa3oBaHus ABISETCS CUCTEMHO-EATENbHOCTHBIN OIXO/.

B cooTBEeTCTBHM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHMS IpeaMeTa «XHUMHUS» Ha YPOBHE CpEIHEro oOLero oOpa3oBaHUS
BBIJIEJICHBI CIIEIYIOIINE COCTABIISAIOIINUE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOM TPaKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTENIBHOCTH U CaAMOOIIPENCIICHUIO;

HaJIM4Me MOTUBAIMH K 00yUEHUIO;

IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHMH JIMYHOCTH HAa OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUKA 0a30BOM HAyKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJCTBOBAThCSI B CBOCH AEATENbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMHM, TPUCYIIUMHU LEJIOCTHOM CUCTEME XUMHYECKOIO
o0Opa3oBaHuS;

HaJIMYue TPaBOCO3HAHUS 3KOJOTUYECKOM KyJNbTypbl U CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTb KU3HECHHBIC IIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMeTa «XHMMsD» JOCTUTAIOTCS B E€AMHCTBE
y4eOHOIl M BOCIUTATENBHOW JIEATEIIBHOCTH B COOTBETCTBHM C TyMAaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM IICHHOCTSIMH U HJEAJIaMU POCCHUHCKOIO
TpaXkIaHCKOTO 0OmIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPAaBWIAMHU MOBEICHHS,
CHOCOOCTBYIOLIMMHU MPOLIECCaM CaMOIO3HAHUS, CAMOPAa3BUTHA M HPABCTBEHHOI'O CTaHOBJIEHHUS
JUYHOCTH 00Y4aOLINXCS.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHUS MpeaMeTa «XHUMUS» OTPAXaroT C(HOPMHUPOBAHHOCTH
OMbITa IIO3HABATEJIbHOM M NPAKTHUUECKOM JEsTENbHOCTH OO0yYalouuxcs 10 pealu3aluu
IPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxaaHCKOr0 BOCIMTAHMS:

0CO3HAHMS 00YYaIOIIMMUCS CBOUX KOHCTUTYIIHOHHBIX MPaB U 00SA3aHHOCTEH, YBAXKCHHS K
3aKOHY U MPaBOMNOPSAKY;

IIPEJCTABICHU O COLUAJIBHBIX HOPMax M IPABWIAX MEKIMYHOCTHBIX OTHOLICHHHM B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIBHOCTHU MPH CO3JAHUH YYEOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATENbHbIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MIOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS], JIOTUKY M apIyMEHThI IPYIHX
IpY aHAJIN3€ pa3IMYHBIX BUJOB yUeOHOH NeATEIbHOCTH;

2) IaTpHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYyYHOMY HAcJIEUI0 OTE€YECTBEHHOMU
XHMUY;

YBa)KEHHUSI K IpoLeccy TBOpYECTBA B OOJIACTH TEOPUM M IMPAKTHMUYECKOTO HMPUMEHEHHUs
XMMHH, OCO3HAHHUS TOTO, YTO JOCTHKEHHUS] HAyKH €CTh PE3yJbTaT JUIMTEIbHBIX HaOII0leHUi,
KPOIOTJIMBBIX SKCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSTHHOTO TPy/Ja YUEHBIX U IPAKTHKOB;

MHTEpECa M II03HABATCIBHBIX MOTHUBOB B IIOJIy4EHHMH M MOCIEAYIOIIEM AaHAIU3E
UH(POPMALIUH O TIEPEIOBBIX TOCTHKEHUSAX COBPEMEHHOM OTEUECTBEHHOW XMUMUH;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSA:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBA3aHHBIE C XUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PELICHHS, OPHEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIIGHMBAaTh CBOE IMOBEJEHHE MU MOCTYINKH CBOMX TOBApPHUIIEH C MO3MIMIMA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN ITHX MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPHI 310POBbS:

NOHUMaHHUA [EHHOCTEH 3I0pOBOTO M 0e30MmacHOro oOpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOrofeHNs TpaBMJI OE30MACHOTO OOpallleHUs] ¢ BEUIECTBAMH B OBITY, MOBCEAHEBHOMN
KHU3HHU U B TPYJIOBOH JI€ATEIILHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI UHAMBUAYAJIbHOTO M KOJUIEKTUBHOIO 0O€30macHOro
MOBE/ICHHUS B CUTYALIUAX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEJACTBUI M HEMPUSATUS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS alKOTOJs,
HapKOTUKOB, KypEHHUs);

5) Tpy10BOro BOCHIUTAHUA:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIEIOBATENIbCKON IS TeIbHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX JESATEIbHOCTH;

YCTaHOBKM Ha AaKTHBHOE YYacTHE B PEUICHHM NPAKTUYECKUX 337a4 COLHUAIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEepeca K MPAKTUYECKOMY H3Y4YEHHIO MPOQEeccHil pa3lIndyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUH 0 XUMHUH;

YBa)KEHUS K TPYLY, JIIOJSAM TpyJa U pe3ysibTaTaM TPYAOBOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBUIYAIbHOH TpPACKTOPHUM OOpa30BaHMUA,
Oynyueit npodeccuu U peaau3aluu COOCTBEHHBIX dU3HEHHBIX IUIAHOB € Y4ETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH O0IIIeCTBa;

6) 3x010rNYecKOro BOCIMTAHHUSA:

HKOJIOTHUECKH 11€J€CO00Pa3HOr0 OTHOLICHHS K MPHUPOJIE, KAK UCTOYHUKY CYILECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHHUA TJI00ATILHOTO XapaKkTepa SKOJIOTHUYECKUX MpoOsieM, BIMSHHUS 3KOHOMHUYECKHX
MPOIIECCOB HAa COCTOSTHUE MPUPOTHON U COLUATBHON CPEIBI;

0CO3HaHMS HEOOXOIMMOCTH UCIOIB30BAHUS TOCTUKECHUN XUMHHU JJISI PEILICHHs] BOIIPOCOB
PalMOHATIBLHOTO MTPUPOA0NOIB30BaAHNUS;

AKTUBHOTO HENPUATHS NCHUCTBUM, MPUHOCIIIMX BpPEa OKpPY’KaroUed MTPUPOIHOU cpene,
yYMEHHS TPOTHO3UPOBATHh HEOIArOMPUSATHBIE SKOJIOTHUYECKHE IMOCIEACTBUS MPEANPUHUMAEMbIX
JIEUCTBUN U NIPENOTBPALLATD UX;

HAJIMYHS PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOH KyJIBTYphI, OIBITA
NESTENIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCS HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHON M COLIMAIbHON MPAKTHKE, CHOCOOHOCTH M YMEHUSI aKTUBHO
IPOTUBOCTOSATH UCOJOTHH XeMOPOOHH;

7) 1EHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKU;

NOHUMaHMA CHEeUM(PUKA XUMHM KaK HayKd, OCO3HaHHsA €€ poilu B (OPMHPOBAHUU
PalMOHAJIBLHOTO HAYYHOT'O MBIIIIEHMSI, CO3/IaHHUHU LIEJIOCTHOTO MPEACTABIEHUSI 00 OKpYXKaroIleM
MHUpE KaK O €AMHCTBE MPHUPOJAbI U YeJIOBEKa, B TMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH WU
pelIeHrnr IpoOieM COXPaHEHUS TPUPOTHOTO PABHOBECHS;



yOSXIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JUIsi COBPEMEHHOM IMBHJIM3AIUU: B €&
TYMaHUCTHYECKON HAIPaBJICHHOCTH M Ba)KHOW POJIM B CO3JaHUM HOBOHM 0a3bl MaTepHaTbHOU
KyJbTYpPBI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPbEBOMH,
DHEPreTHYECKON, NHUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU METUIUHBI,
00ecTieueHnH yCIOBUM YCTICIITHOTO TPYJa M SKOJOTUYECKH KOM(POPTHOM KUZHHM KaXKIIOTO WICHA
o0111eCTBA;

€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IO3HAaHUS,
HCIIONIE3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh MOJIyYaeMbIe 3HAHUS IS
aHaJgu3a U OOBSICHEHHUs SIBIICHUU OKPY’XKAIOIIETO MHUpa M TMPOUCXOIANIMX B HEM H3MEHECHHH,
yMEHHUS IeJIaTh 000CHOBaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HaY4YHBIX ()aKTOB M MMEIOIINUXCS JaHHBIX
C LEJbIO MOJIYYEHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTIOIh30BaTh XUMUUYECKUE 3HAHUS [UISI PEHICHUS TIPpoOiieM
B PCATbHBIX )KU3HEHHBIX CUTYaIIMIX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIBCKON AEATENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHIO U caMOO0pa3oBaHUIO, K
AKTUBHOMY TOJYYEHHMIO HOBBIX 3HAaHUW MO XHUMHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM TpyJa B pPa3IuYHBIX cdepax npodeccrHoHaTbHOM
JeATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe pPe3yibTaThl OCBOCHUS Y4YEOHOro mpenMeTa «XHMHUS» Ha YpPOBHE
cpeaHero o0miero 00pa3oBaHus BKIIOYAOT:

3HayuMble U1l (OPMUPOBAHHUS MHPOBO33PEHUS OOYHAIOMIUXCS MEXIUCHUIUIMHAPHBIC
(MexIpeMeTHbIE) OOlIeHaAYYHbIE TOHATHS, OTPaKaroIlIKe 1EJI0CTHOCTh HAyYHOUM KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPUs, HCCIIEAOBaHNE, HAOIIOACHHIE, U3MEPEHHE, SKCIIEPUMCHT U APYyTHE);

yHUBEpCajJbHble  yueOHble  JeHCTBUS  (TIO3HaBaTeJbHbIE, KOMMYHHUKATHUBHBIE,
perynsTuBHble), oOecreunBatomye (opmupoBaHre (QYHKIMOHAIBHONH TpPaMOTHOCTH U
COLIMAJIBHOM KOMIIETEHIMH 00yUaroInXcs;

CIIOCOOHOCTh ~ OOYYAaIOMIUXCSI ~ WCIOJIB30BaTh  OCBOCHHBIC  MEXIMCIUITUIMHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCaJbHble ydeOHBIE MCHCTBHS B IO3HABATEIBHOW U
COLIMATILHOM MTPAKTHKE.

MeTaHpeﬂMeTHBIG PE3YJIbTAThl OTpaXarOT OBJIAACHUC YHHUBCPCAJIbHBIMU y‘-IeGHI:IMI/I
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PCTYJIATUBHBIMHA I[eﬁCTBI/IHMH.

OB/1ajeHNe YHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a30Bble JIOTHYECKHUE JIeiicTBUS:

CaMOCTOATENIEHO (POPMYJIMpPOBaTh M aKTyalW3UpPOBaTh NpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpeeNaTh LEeIN NAeATEIbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPUHM HX JOCTHXKCHHUS,
COOTHOCHUTH PE3YJIbTaThl ACSITEIFHOCTHU C TIOCTABICHHBIMU IIETISIMU;

HCIIOJIB30BaTh IPU OCBOCHUU 3HAHUUI HpI/IéMBI JJOTUYCCKOI'0O MBIIIJICHUSA — BBIACIATH
XapaKTCPHBIC IIPHU3HAKU HOHATHH WU yCTaHaBJIMBAaTb HUX B3aUMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHITUS ISl OObSICHEHUS OTNIEIbHBIX (PAKTOB U SBICHUM;

BbIOMpATh OCHOBAHUS U KPUTEPUHU I KIIACCU(UKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHiA;

YCTaHaBJIMBATb NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUSAMU,



CTPOUTH JIOTUYECKUE PpaCCyKJIEHUS (MHIYKTUBHBIC, JEIyKTUBHBIE, IO AaHAJOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUCHUS;

IMPUMCHATH B INPOUECCCC MO3HAHUA, NUCIIOJIB3YCMBIC B XUMHUU CUMBOJIMYCCKUC (3HaKOBBIe)
MO/JIEJH, TPE0OPa30BbIBATH MOJIEIbHBIE IPEICTABICHNS — XUMUYECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
xuMu4deckas (opmyna, ypaBHEHHE XHMHUYECKOHM peakluu — TpU pPEIIeHuH Yy4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a7ad, MPUMEHSTh Ha3BaHHbIC MOJEIbHBIC MPEICTaBICHUS
AJId BBISIBJICHUSA XaPAKTCPHBIX ITPU3HAKOB U3Y4YaCMbIX BCIICCTB U XUMHUYCCKUX peaKuHﬁ.

2) 0a3oBbIe UCCIeA0BATENbCKUE efiCTBHS:

BJIa/IETh OCHOBAMHU METO/JIOB HAYYHOT'O TO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIUi;

dbopMynupoBaTh LEAM M 3aJa4d  HMCCIEIOBAaHUSA, WCIOIB30BaTh IOCTABICHHBIE U
CaMOCTOATCIIBHO Cq)OpMy.]II/IpOBaHHBIe BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMMO3HAHUSA U OCHOBBI
JJISL q)OpMPIpOBaHI/IH TUIIOTE3BI IO MPOBCPKE MPABUIIbHOCTU BBICKA3bIBACMBbIX CY)KﬂeHHﬁ;

BJIa/IETh HAaBBIKAMHU CAMOCTOSITEIbHOTO IUIAHUPOBAHUSA M TPOBEACHHSI YUYEHUYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOIAaTh 32 XOJIOM IPOIEcca, CaMOCTOATEIBHO
IOPOTHO3UPOBATh €ro pe3yibTar, (opMynupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHMS, COCTABIIATE 0OOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npuoOpeTaTh OMNBIT YYCHHUECKOW HCCIEI0BATENbCKOW M TMPOEKTHON JesTENbHOCTH,
IMMPOABJIATH CHOC06HOCTB U TOTOBHOCTb K CaMOCTOATCIBHOMY IIOHMCKY MCTOIOB PCIICHUA
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX METOA0B ITO3HAHMA.

3) pa6orta ¢ nHpopmManmei:

OPUEHTHPOBATHCS B Pa3NUYHBIX HCTOYHUKAX HHPopManmu (HayYHO-TOMYyJIsIpHAs
JUTepaTypa XUMHYECKOTO COJACpXKaHWs, CIpPaBOYHBIE TMOcoOus, pecypchl HHTepHeTa),
aHATU3UpPOBaTh HMH(POPMALMIO pPA3IMYHBIX BHUJAOB M (OPM MPEACTABICHUS, KPUTHYECKU
OIICHUBATH €€ JJOCTOBEPHOCTH U HEMPOTHBOPEUHBOCTE;

dbopMynUpoBaTh 3ampochl W MPUMEHATH pa3IUYHble METOAbl MpPH IOUCKE U OTOOpe
uHbOpMaIui, HEOOXOAUMOM JIJISl BBITMIOJHEHUS yUeOHBIX 3a7a4 ONpeAeNEHHOTO TUTIA;

npuoOpeTaTh OMBIT UCHOJIB30BAHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHHA U
PA3JINYIHBIX ITOUCKOBBIX CUCTCM;,

CaMOCTOSITEIIFHO BBIOMpaTh ONTHUMAIBHYIO (hOpMY TpencTaBieHrus HHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIIBI, PUCYHKHU U IPYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAuyeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpOpMaNUe: MPUMEHSATh MEXKIpeIMEeTHbIe ((U3NYEeCKHe M MaTeMaTHYECKUE) 3HAKU U
CHUMBOJIBI, (pOopMyITBI, a00pEBUATYPBI, HOMEHKIIATYPY;

MCIIONB30BaTh M MPeo0Pa30BhIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISTHOCTH.

OBiageHne YHMBePCAJIbHBIMH KOMMYHMKATUBHBIMM e CTBUSIMU:

3a/1aBaTh BONPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI B XOJI¢ JUAIIOTA W/WIH TUCKYCCHH,
BbICKa3bIBaTh HUJEH, (HOPMYJIHMPOBATH CBOU MPEMAJIOKEHHUS OTHOCHUTEIBHO BBIMOJIHEHUS
IpeJIOKEHHON 3a1a4H;

BBICTYIATh C NPE3CHTAlUENd pe3yJbTaTOB I03HABATEIbHOM IEATEIBHOCTH, IOJYy4YEHHBIX
CaMOCTOATCIIBHO HWJIXM COBMECTHO CO CBCPCTHUKAMU IIPU  BBIIIOJIHCHUHU XHUMHUYCCKOI'O
JKCIIEPUMEHTa, MPaKTUYECKOW paboOThl MO HCCIENOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanMzanuu y4eOHOTO MpoeKkTa u (OPMYyIHPOBATh BBIBOJBI MO pE3yJibTaTaM MPOBEIEHHBIX
I/ICCJIC,Z[OBaHI/Iﬁ HYTéM corjiiaCoBaHusA HOSI/IHI/Iﬁ B X01€ OGC}’)KI[CHI/I}I )41 06M€Ha MHCHUSAMMU.

OBi1ageHne YHMBEPCAJIbHBIMH PeryJsiTUBHBIMU 1eiiCTBUSMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATENbHYIO AESTEIBHOCTD,
ompezenss e€ LEeMH U 3a/Jayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH



HpeI[J'IaFaGMBII\/JI AJITOpUTM HeﬁCTBHﬁ IMIPU BBIITOJTHCHUN yq€6HBIX 1 HUCCIIENOBATCIbCKUX 3aaad,
BBIOMpAaTh Hanbosiee Ah(HEKTUBHBIN CMIOCOO UX pEHICHUs C YYETOM MOJYYCHHUST HOBBIX 3HAHUHU O
BEIIECTBAX U XUMHUCCKUX PEAKIIHSIX;
OCYIIECTBIISATh CAMOKOHTPOJb CBOCH JEATEIBHOCTH Ha OCHOBE caMoaHalu3a U
CaMOOIICHKH.
Ilpeomemnuvimu pe3yrbmamamu W3y4YCHUST XHMUU Ha 0a30BOM YypOBHE Ha CTYICHH

CpeaHCTO O6IJ_ICI‘O O6paSOBaHI/I$[ SABJIAIOTCA CIICAYIOIIUC PE3YJIbTATHI.

I. B no3naBartesbHOH cepe:

1. 3nanue (nonumanue) TEPMHHOB, OCHOBHBIX 3aKOHOB W BaKHEHIIMX Teopuil Kypca

OpraHUYeCKOH M 00IIel XUMHH;

2. YyMeHue Ha6JIIO,Z[aTB, OIIUChIBATh, q)HKCHPOBaTB PE3YJIbTAThl U ACJIATh BBIBOALI Ha OCHOBC
ACMOHCTPAIIMOHHBIX U CaMOCTOATCIILHO HpOBGI[éHHI)IX SKCIICPUMCHTOB, UCIIOJIB3YA AJId OTOI0

POIHOM (PYCCKHI MM WHOM) SI3BIK U S3BIK XUMUH;

3. yMmeHue KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XUMHUYCCKUEC DJIEMCHTEI, IIPOCTHIC BEIICCTBA, HCOPTaHUYCCKUE U

OpTraHU4YCCKUC COCANHCHUSA, XUMHUYCCKHUEC ITPOLICCCHI;

4.  ymeHue XapakTepu30BaTh OOIIME CBOMCTBA, MOJyYCHHUE U IPUMEHEHUE H3YUYEHHBIX KJIaCChI

HCOPTaHNYCCKUX U OPIraHNYCCKUX BCUICCTB U UX Ba)KHEHIITNX HpCHCTaBHTCHeﬁ;

5. onucsleamsd KOHKPCTHBIC XHUMHWYCCKUC PCAKLUH, YCIIOBUA UX HPOBCACHUSA U YIHPABJICHUA

XUMHWYCCKUMHU ITpOoL€CCaMu;

6. ymenue TPOBOIUTH CAMOCTOSTENbHBIM XMMUYECKMHA OSKCHEpPUMEHT M  HaOIoJaTh
JEMOHCTPAIIMOHHBIN  3KCIIEPUMEHT, (UKCHpPOBATh pE3yJbTaThl U JelaTh BBIBOABI H

3aKJIIOYEHHUs 110 Pe3ysbTaTam;

7. npocro3upoeantb CBOMCTBaA HCHU3YYCHHBIX BCHICCTB 110 aHAJIOTHU CO CBOMCTBaMH HU3YYCHHBIX

Ha OCHOBEC 3HAHUSA XUMHWYCCKUX SaKOHOMepHOCTeﬁ;

8. onmpedenamb WCTOYHUKU XHUMHUYECKONM WHPOpMaIuu, MOIy4yaTh €€, MPOBOAUTH AaHAIU3,

HU3TrO0TaBJINBATHh I/IHq)OpMaI_[I/IOHHHﬁ MNPOAYKT U NPCACTABJIATH €I'0;

9. ymemwv noavzosamvcs 00s13aTETLHBIMU  CIPABOYHBIMH Marepuanamu: llepuomuyeckoi
cucteMo  xumuyeckux  anemeHtoB  J[. 1. MenneneeBa, Tabnuieidl  pacTBOPHUMOCTH,
ANEKTPOXUMHUYECKUM PSAAOM HANPSHKEHUNA METAJUIOB, PSAOM 3JIEKTPOOTPUUATEIBHOCTH — IS
XapaKTEPUCTUKH CTPOEHUS, COCTaBA U CBOMCTB ATOMOB XMMHMUYECKHUX 3JIeMEHTOB [—IV nepuonos

u O6p330BaHHI>IX HMHU ITPOCTHIX U CJIOKHBIX BCUICCTB;



10. ycmanosenenue 3aBUCUMOCTM CBOWCTB M MNPUMEHEHHUS BaXXKHEMIIMX OpPraHMYECKHUX

COCIIMHEHUH OT X XMMUYECKOTO CTPOCHHUS, B TOM YHUCIIE H 00YCIIOBJICHHBIX XapaKTePOM ITOTO
11. ctpoenus (peaeIbHBIM WM HENPEACTbHBIM) U HATMYAEM (YHKIIMOHATBHBIX TPYIII;
12. moodenuposarue MOIEKYJT HEOPTAHUUECKUX U OPTaHUYECKHUX BEIECTB;

13. noumumanue XUMUYECKOW KapTUHBI MHUpa KaK HEOTHEMJIEMOM YacTH IETOCTHOW HAy4YHOU

KapTHUHBI MUPA.

II. B 1eHHOCTHO-OpUeHTANMOHHOH cdepe — (popMupoBaHUE COOCTBEHHOW MO3UIUH TPU
OIICHKE TMOCJICACTBUU ISl OKPY’KaIOIIEH Cpeabl ACATEIbHOCTH YEJIOBEKa, CBS3AHHOW C

MMPONU3BOACTBOM U nepepa60TK0171 XUMHYCCKUX IMPOAYKTOB;

I1I. B TpynoBoii cepe — nposedenue XUMUYECKOTO SKCIIEPUMEHTA; pa3eumie HABBIKOB
y4eOHOH, MPOEKTHO-UCCIIEAOBATEILCKOM U TBOPUYECKOW NESITEILHOCTH MPH BBITOJTHEHUN

HHIAWBHUIYAJIbHOI'O IIPOCKTA IO XUMHHU,

IV. B c¢epe 310poBoro odpasa :Ku3Hu — coba00enue TpaBuil 0€3011aCHOTO OOpaleHUsl C
BEIIECTBaMH, MaTepuallaMH; OKa3aHHE IEpPBOM IMOMOIIM IIPU OTPABICHHUAX, OXKOTrax M
TpaBMax, TOJYYEHHBIX B PE3yJIbTaTe HApYyIICHUS MPAaBWJI TEXHUKH OE30IMacHOCTH IpH

paboTe ¢ BemecTBaMu 1 1a00paTOPHBIM 000PYAOBAHHEM.



TemMaTH4yeckoe NIIAaHKPOBaAHUE

Ne Pasznen Kon-Bo gacos OnexTpoHHbIE (U POBLIE)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHe | 00pa30BaTEIIbHBIE PECYPCHI
1 Ctpoenue 9 bubnmnorexka [HOK
BelllecTBa https://m.edsoo.ru/7f41837¢
2 | 3akonomepHoctn | 12 1 1 bubnmnoreka [JOK
NMPOTeKAHUSI https://m.edsoo.ru/7f41837¢
peakuuii
3 Xumust 9 1 1 bubmuorexa [JOK
3JIeMEHTOB https://m.edsoo.ru/7f41837¢
4 XuMusa u 4 bubmuorexa [JOK
COBpEeMEeHHOe https://m.edsoo.ru/7f41837¢
001ecTBO
HUTOIr'0 34 2 2
IloypouHo-TeMaTHYecKOe NJIAHUPOBAHHE
Ne Wzygaemsblit paznen, Tema Kon-Bo gacoB DNEKTPOHHBI
ypoKa BCETO | KOHTPOJbHBbIE | MPAKTHYECKHE e
(mdpoBbIe)
oOpazoBaren
bHBIC
pecypchl
Crtpoenue BeniecTBa (9 yacoB)
1 OCHOBHEIE CBEJIEHUS O 1 Bbubnnoreka
CTPOCHHUH aTOMa HOK
https://m.eds
00.1u/7f4183
Tc
2 [lepuonnueckass  cucrema 1 Bubnuoreka
XHUMHUYECKHUX dJeMeHTOB [I. HOK
. MenneneeBa B cBeTe https://m.eds
YUYEHUS O CTPOCHUH aToMa 00.1u/714183
Ic
3 CpaBHeHHE 1 bubnuoteka
Ilepnonnueckoro 3akoHa u [HOK
TEOpUH XUMHUYECKOTO https://m.eds
CTpoeHusi Ha (QuiIocoPpckont 00.ru/7f4183
OCHOBE Tc
4 WNonnas cBsi3p. MonHas 1 bubnmoreka
KPUCTAIUIMYECKas PEIIeTKa [HOK
https://m.eds
00.1u/7f4183
Ic
5 KoBaneHntHas cBsi3b. 1 bubnuorexa
MounekyisspHas 1 aTOMHas HOK
KpUCTAJITTUYecKas perieTka https://m.eds
00.1u/7f4183
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https://m.edsoo.ru/7f41837c

Ic

Meramnueckas
XUMHUYECKaA CBSI3b

Bubnnoreka
LHOK
https://m.eds
00.1u/7f4183
Tc

Bonopoanas xumuueckas
CBS3b

bubanoreka
LHOK
https://m.eds
00.ru/7f4183
Tc

ITonumepst

Bubnnoreka
LHOK
https://m.eds
00.1u/7f4183
Tc

JucniepcHbie CUCTEMBI

bubanoreka
LHOK
https://m.eds
00.ru/7f4183
Tc

3aKOHOMEPHOCTH NMPOTEKAHUS PeaKuuid

(12 yaca)

10

Knaccudukanus
XUMHYECKUX PEAKIUN

2

Bbubnnoreka
[HOK
https://m.eds
00.ru/7f4183
Tc

11

CkopocTb peakuu

bubanoreka
LHOK
https://m.eds
00.1u/7f4183
Tc

12

OO6paTUMOCTh XUMHUYECKUX
peakuuii. XuMU4eCKOe
paBHOBECHE U CIIOCOOBI €T0
CMEILICHUS

Bubnnoreka
[HOK
https://m.eds
00.ru/7f4183
Tc

13

IM'maponus coneit

bubanoreka
LHOK
https://m.eds
00.ru/7f4183
Tc

14

OKUCIIUTEIBLHO-
BOCCTAaHOBUTEIILHEIE
peakiumn

Bubmnnoreka
LHOK
https://m.eds
00.1u/7f4183
Tc

15

DIIEKTPOJIN3

bubanoreka
LHOK
https://m.eds
00.ru/7f4183
Tc
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16

II.P. Ne 1 Pemrenne 1
AKCIEPUMEHTAJIbHBIX 33724
o TeMe « XuMmudecKas
peaKLus»

bubanoreka
LHOK
https://m.eds
00.1u/7f4183
Tc

17

[ToBTOpeHue U 06001IIeHNE 1

Bubnnoreka
LHOK
https://m.eds
00.1u/7f4183
7c

18

K.p. Ne 1 «Ctpoenue 1 1
BEIlleCTBa. XUMHUYECKas
peaxkuus»

bubanoreka
LHOK
https://m.eds
00.ru/7f4183
Tc

Xumus 3jeMeHToB ( 9 yacoB)

19

MeTtamibl 1

bubanoreka
LHOK
https://m.eds
00.ru/7f4183
Tc

20

Hewmerannel. biraropogasie 1
rassl

bubanoreka
LHOK
https://m.eds
00.1u/7f4183
Tc

21

Kucnotel Heoprannueckue 1
Y OpPTaHUYECKUE

Bubnnoreka
[HOK
https://m.eds
00.ru/7f4183
Tc

22

OcHoBaHus 1
HEOPTraHUYECKUE U
OpraHHYECKUE

bubanoreka
LHOK
https://m.eds
00.1u/7f4183
Tc

23

AmMdoTepHbIe COeTMHEHUS 1
HEOpraHUYeCcKue U
OpraHuyYecKue

Bubnnoreka
[HOK
https://m.eds
00.ru/7f4183
Tc

24

Conu 1

bubanoreka
LHOK
https://m.eds
00.1u/7f4183
Tc

25

I1. p. Ne 2. Pemenue 1
AKCIEPUMEHTAIBHBIX 3a]a4
no TeMe «BeriecTBa U ux
CBOMCTBa»

Bubnnoreka
LHOK
https://m.eds
00.1u/7f4183
Tc

26

IToBTOpeHme n 0600IEeHNe 1

Bbubnnoreka
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TEMBI HOK
https://m.eds
00.ru/7f4183

7c
27 | K. p. Ne 2 «BemectBa u ux 1 1 Bbubnnoreka

CBOICTBaY LHOK
https://m.eds
00.ru/7f4183

Tc

X1MHUSA U COBpeMeHHOoe 0011ecTBO (4 1)
28 | XuMudeckas TEXHOJIOTHS 1 bubanoreka
LHOK

https://m.eds
00.ru/7f4183

Tc
29 | Xumuueckass TIpaMOTHOCTb 2 bubnuorexa

Kak KOMIIOHEHT OOIeH LHOK

KyJbTYpHI YeJIOBEKa https://m.eds
00.1u/7f4183

Tc
30 | IToBTrOopenue u 06o0IICHNE 1 Bubnnoreka

Kypca. IlonBenenue uroros HOK

y4eOHOro roja https://m.eds
00.ru/7f4183

7c
IMacnmopt ®OC
Ne KonTponupyemsle paszzens (TeMbl) peaMeTa Hanverosarme
n/n OLICHOYHOTI'0 CPEJCTBA
10 xnacc
1 YTI1eBOAOPOIBI M MX IPUPOJTHBIC HCTOYHUKH KOHTpPOJIbHAsI paboTa
2 Kucnopona- u a3orcoaepxaiine opraHndeckme KOHTpOJIbHas paboTa
COCIMHCHUS
11 xnacc
3 XUMUYECKUE PEaKIuu KOHTpPOJIbHAsI paboTa
4 BemecTBa 1 ux cBOMCTBA KOHTpOJIbHAsA paboTa
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