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IMosicHuTeIbHAS 3aMUCKA

Pabouvast mporpamma pazpaborana Jyis 00yJaroImxcst 7 0011eo0pa3oBareIbHOro Kiiacca B cootBercTBrH ¢ niporpammoit OOIT OOOMOY nureii Ne 4 KpacHoapmeiickoro
pationa Bonrorpama. IIporpamMma cocraBiicHa Ha ocHoBe MDenepaabHOro rocyIapCTBEHHOr0 00pa30BaTeIbHOrO CTaHIapTa OCHOBHOIrO 00IIero oopaszoBanus; [IpumepHOit
TIporpaMMBI 110 XuMuH; TpeboBaHMid K OCHAIIIEHHIO y4eOHOro mporiecca 1mo Xxumun; PeaepatbHbIM TepedyHeM YIeOHBIX TOCOOMH, TOMYIIEHHBIX K NCIIOIb30BaHHIO B yHEOHOM
mporiecce Ha ocHoBe nporpamMmbl GI'OC XUMUSA. Astoper: O. C. I'aGpuessiz, M. I'. OctpoymoB, A. K. AxneOunnn. Xumust: 7-9 xiacesl: nporpamma.- M.: BeHnTana-
I'pa,2016. ITporpamma obecrieaeHa yueonukom O. C. I'abpuersa, U. I'. Octpoymos, A. K. AxireOnana Xumust: 7 Kace.

Oo6pa3oBaresbHas 00acTh : EcTecTBO3HAHME.
Kypc: Xumus. BBonHbii Kypc.
KoymuecTBo yacoB: Beero: 34 yaca; B Henemo: 1 gac.

IIpakTnyeckux padoT - 5, KOHTPOJIBHBIX PadoT-2.

PaGouast nporpaMMa opreHTHPOBaHA HA PadOTy MO y4e0HO-MeTOIMYeCKOMY KOMILIEKTY:

1. Xwumwsa. Beomusrii kype. 7 knacc: yae6. mocobue O.C.I'abpuensa, U.I'. Octpoymos, A.K. Axnebunun.- M.: JIpoda, 2015.

Heab yueOHOro npeamera

@opMHUpOBaHHE y YUALIUXCSl YMEHHs BHIETh M MOHMMATh LEHHOCTh OOpa30BaHMS, 3HAYMMOCTb XMMHYECKOrO 3HAHUS [UI KaKIOTO YeJIOBEKa HE3aBUCUMO OT €ro
po(heCCHOHATBHOM JESTEbHOCTH; YMEHHUS Pa3iuyath (akTbl U OLIEHKH, CPABHMBATH OLICHOYHBIC BHIBOZBL, BUJIETh MX CBSI3b C KPUTEPHUSMHU OLICHOK U CBSI3b KPUTEPHUEB C
onpeeieHHOH CUCTEMOH LIEHHOCTeH, (POpMyIHPOBaTh M 00OOCHOBBIBATH COOCTBEHHYIO TMO3ULIUIO;



dopmupoBaHKe y 00YJarOIIUXCS [IEIOCTHOIO MIPESJICTABICHHS O MUPE U POJIM XUMHH B CO3/IAHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapPTHHBI MUPA; YMEHUS OOBSACHATD
00BEKTBI M TIPOIIECCHI OKPYXKAFOIICH NEHCTBUTEIBHOCTH — MPUPOIHOMN, COIMATIBHOM, KYJIBTYpHOM, TEXHUUECKOH Cpeabl, MCHONb3YS U1 3TOr0 XMMHUYECKUE 3HAHUS;
MPUOOPETEHHE OOYYArOIIMMUCS OIMbITa Pa3HOOOPA3HOW JEATEILHOCTH, MMO3HAHUS M CAMOIO3HAHUS; KIIFOYCBBIX HABBIKOB (KIIFOUCBBIX KOMIICTEHTHOCTEH), HMMEIOIINX
YHUBEPCAILHOE 3HAUCHHUE YIS PA3IMYHBIX BUJIOB JICATEILHOCTH: PEIICHUS MTPOOJIeM, IPUHATHS PEIICHHH, TIOMCKa, aHaIu3a U 00padoTKu MH(OpPMAIIMH, KOMMYHUKATHBHBIX
HABBIKOB, HABBIKOB U3MEPEHUH, COTPY/IHUYECTBA, 0€30I1aCHOr0 OOPAIIICH!US C BEIIECTBAMH B TIOBCEIHEBHOM KU3HU.

3amauu yyeOHOro mpeaMera
OO6pazoBarenLHbIE:

- (hopMHIpOBAHIE CUCTEMBI XMMIUYECKIX 3HAHMH KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOW KapTHHBI MUDA;

PasBuBaromnue:

- Pa3BUTHE JIUIHOCTH O0YYAIOIINXCS, NX MHTEIIEKTYaIbHOE W HPAaBCTBEHHOE COBEPIIIEHCTBOBAHNE, (JOPMHUPOBAHHE Y HUX TYMaHHUCTHYECKIX OTHOIIEHUH 1 3KOJIOTHYECKH
11e7IeCO00Pa3HOro MOBEECHHS B OBITY U B TPYZIOBOH JIEATELHOCTH

BocmmrarensHele:

-(popmupoBaHme yMeHUIT Ge30macHoro oOpaleHust ¢ BeIIECTBAMH, FWCIOIB3YeMBIMI B TIOBCEMHEBHOM JKHM3HHM; BBIPAaOOTKa ITOHMIMAHUS OOIIECTBEHHOM
MOTPEOHOCTH B Pa3BUTUH XUMUH, & Takoke (POPMHUPOBAHIE OTHOIICHHUS K XUMUH KaK K BO3MOXHOU 00nacTu Oy ryInel MpakTHYecKO! NesTelTbHOCTH.

OO0 ast xapakTepucTHKA y4e0HOI'0 IpeaMeTa.

B cootBercTBUN C(DeﬂepaHBHBIM roCyaapCTBCHHBIM O6paBOBaTeIII>HI>IMCTaHI[apTOM OCHOBHOI'O O6I]_Iel"0 O6p330BaHI/IH ydamuecss  OJOJDKHBI  OBJIAZICTb  TaAKUMH
TIO03HAaBaTCIIbHBIMHA y‘le6HI>IMI/I I[eﬁCTBPISIMPI, Kak:

ymeHue (popMyIIMpoBaTh NPOOIEMy U THIIOTESY,

CTaBUTH LCIM U 3a1a4u, CTPOUTH IUIAHbI AJOCTHIKCHUS ueneﬁ 1 PCIICHUA IIOCTABJICHHBIX 3a/id4, MPOBOAUTHL ISKCIICPUMCHT U HA €ro OCHOBE ACIAaTb BbIBOAbI U
YMO3AaKIIHOUCHM, IPEACTABIIATL UX U OTCTAMBATh CBOIO TOYKY 3pCHUSL.



KpOMC 9TOro, ydamuecs MOJDKHBI OBIaJCTh MNPUEMaMH, CBSA3aHHBIMH C OIPEACTICHUEM TTOHSITHIM: OrpaHM4uMBaTh HX, ONUCBIBATbH, XapaKTCPU30BaThb W CPABHUBATH.
CHCIIOBaTCIH)HO, Ipr U3Yy4YCHUU XUMUU B OCHOBHOM IIIKOJIC yqamuecsa JOJKHBI OBJIAACTh y‘-IC6HI)IMI/I IlGﬁCTBHHMH, TMO3BOJIAOIMMU UM NOCTHUYb JIMYHOCTHBIX, IPEAMETHBIX U
METAINMPECAMCTHBIX O6pa30BaTCJII)HI)IX PE3YyJIbTATOB.

I[pemnaraemast mporpamMma 1o XMMHH PacKpbIBAaeT BKJIA]] y4€OHOro IpeMeTa B IOCTHKEHHE IIeNiell OCHOBHOTO 00IIIEro 00pa3oBaHMS U ONPEIeNsIeT BaKHEH e
cozieprKaTeNbHbIe JIMHUM TIPeMETa:

BCIIECTBO , 3HAHWA O COCTABE€ U CTPOCHUU BEIICCTB, NX BaKHEHIIIIX q)HSI/IlleCKI/IX 1 XUMHWYCCKUX CBOﬁCTBaX, OHMOJIOrTIECKOM HeﬁCTBHH;
XUMUYECKas pCaKusa — 3HaAHUA 00 YCIIOBUAX, B KOTOPBIX MPOABJIAIOTCA XUMHUYCCKUC CBOMCTBa BCIIICCTB, cnocobax YHpaBJICHUA XUMHUYCCKUMU ITPOLECCaMU

ITPUMEHEHHME BEILECTB — 3HAHUS M OIBIT MPAKTHYECKOH JEITEIBHOCTH C BEILECTBaMM, KOTOPbIE HanOOJiee 4acTo YIOTPEONISIOTCS B MOBCEIHEBHOM JKU3HHM, IIMPOKO
WCHONB3YIOTCSI B MTPOMBINIUICHHOCTH, CETLCKOM XO3SHCTBE, Ha TPAHCIIOPTE;

SI3BIK XUMUHM — CHCTEMa BKHEHIIINX TIOHATHI XUMUHM ¥ TEPMHUHOB, B KOTOPBIX OHHM OITHICHIBAIOTCS, HOMEHKIIATYypa HEOPTaHNYECKUX BEIIECTB, T. €. UX Ha3BaHUS (B TOM
YHCIIC U TPUBUAJHLHBIC), XUMIYeCKHe ()OPMYJTBI ¥ YpaBHEHHS, & TAKOKE MpaBrIIa IepeBojia NHGOpPMAIHU ¢ €CTECTBEHHOTO SI3bIKA Ha SI3bIK XMMHH M 00PaTHO.

Ipu otbope conepkaHus, KOHKPETHU3UPYIOIIETO MPOrpaMMy, YYUTBIBAIOCh, YTO Tiepei OOIMMM OOpa3oBaHMEM HE CTOUT 3ajjauya TPOQeCcCHOHATBHON TOITrOTOBKH
00ydJaronmxcs. ITo OMpPENENTUIIO MMOCTPOCHHE Kypca Kak 00IIeKYIIbTYPHOT0, HAlPaBJIEHHOro, TIPEeX/Ie BCEro Ha (pOpMUPOBaHUE W pa3BUTHE MHTEPECA K M3YUCHHIO XHMHM.
YdTeHa 0OCHOBHAasI 0COOCHHOCTB MOJPOCTKOBOrO BO3pacTa — HAYAJIO ITEPEXo/ia OT JETCTBA K B3POCIIOCTH, KOTOPBI XapaKTepH3yeTcs pa3BUTHEM TIO3HABATEITLHOM cephl.

Ha stane ocHOBHOro o0LIEro cpemHero oOpa3oBaHMs MPOMCXOAUT BKIIIOUEHHE OOYYAIOIMXCS B MPOEKTHYIO M HCCIIENOBATENBCKYIO NESTEIbHOCTh, OCHOBY KOTOPOI
COCTaBIISIIOT TAKWE YHUBEPCAJIbHbIE YUeOHbIE NEHCTBHUSA, KaK YMEHHE BUIETh IPOOJIEMBI, CTABUTH BOIPOCHI, KJIACCH(PUIMPOBATh, HAOMIOAATh, IPOBOAUTH SKCIIEPHMEHT, JeIaTh
BBIBOZIBI M YMO3aKJIFOUEHHUS, OOBSCHSITh, JOKA3bIBaTh, 3alMINATH CBOU HJEH, JaBaTh onpeneneHus moHstusaM. Croza jke OTHOCATCS NPUEMBI, CXOAHBIE C OIpPEeeICHUEM
TIOHSTHIA: OTIMCAHWE, XapaKTEePHCTHKA, PAa3bsCHEHNE, CpaBHEHHE, pa3nudueHne. PopMHUpOBaHNE STHX YHUBEPCAJBHBIX YUEOHBIX NEHCTBUI HAYMHAETCS €€ B HAYaJHHOU
LIKOJIE, a B KYpCE XMMHH OCHOBHOM ILIKOJIBI IPOMCXOAUT UX Pa3BUTHE M COBEPILCHCTBOBAHKE. B CBA3M € 3THM pe3epBHBIE YaChl IVIAHUPYETCS UCIIONB30BATh HA (POPMUPOBAHHE
1 Pa3BUTHE YMEHHMI IIPOEKTHOM 1 HCCIIENOBATENBCKON IESTEIbHOCTH, YMEHUE BUIETh IPOOJIEMBI, JENIaTh BBIBOIBI M YMO3AKITIOUCHHUSL.

Mecro npenmera «BBeeHre B XMMHI0» B Y4e0HOM IJIaHe

Xumust B OCHOBHOH TIKOJIe M3ydaeTcs ¢ 7 1o 9 kiaccesl.O01mee unciio yaeOHbIX YacoB coctaiser 170, u3 Hux 34(1 yac B Henenro) B 7 kiacce, 68 (2 vac B Hezenmo) B 8
Ki1acce, 68 (2 vaca B Heemo) B 9 kiacce. B ToM uncrie - 5 npakTHYecKuX 3aHATUH 1 2 KOHTPOJIBHBIE PAOOTHL



I'maBHOE OTITMUME MpeyIaraeMoi MMPOrpaMMBbI 3aKITIOYAETCS B ABYKPATHOM YBEIWYEHUH BPEMEHH, OTBEACHHOIO Ha M3y4eHue paszzena «MHoroodpasue BemecTBy. JTo
CBSI3AHO CO CTPEMJICHHEM aBTOPOB OCHOBATEIBHO OTPaOOTaTh BaKHEHIIIME TEOPETHUYECKUE MOJOKEHHs Kypca XMMHM OCHOBHOM IIKOJBI Ha OoratoM (hakToiorndeckom
MaTepuaie XMMHHU 3IEMEHTOB ¥ 00pa30BaHHBIX MIMH BEIIECTB. B mporpamMmMe mpemycMoTpeHO pe3epBHOE BpeMsi, TaK KaK peajibHas MPOJOJDKUTEILHOCT Y4eOHOro rojia Beeria
OKa3bIBACTCS MEHbBIIIC HOPMAaTUBHOM. B CBs3M C mepexo/oM OCHOBHOM INIKOJBI Ha Takyto (hopMy WTOroBoi arrecrarmy, kak ['MA, B Kypce MpemycMOTPEeHO BpeMs Ha
MOJITOTOBKY K Hei. B mporpamme oco0oe BHUMaHHE YIIENEHO COAEPIKAHHUIO, CIIOCOOCTBYIOIIEMY (DOPMHUPOBAHHIO COBPEMEHHOW €CTeCTBEHHOHAYYHOH KapTHHBI MHpA,
MIOKA3aHO MPAKTUYECKOEe MPIMEHEHNE XMMUUeCKHX 3HaHuH. [locTpoeHre yueOHOro copepKaHus Kypca OCYILECTBIISIETCS TIOCIIEN0BATENBHO OT OOIIEro K YaCTHOMY C Y4ETOM
pealM3alyii BHYTPUITPEAMETHBIX U METANIPEIMETHBIX CBSI3el. B OCHOBY IMONIOXKEHO B3aUMOJIEMCTBUE HAYYHOTO, TYMAaHUCTUYECKOTO, AKCHOJIOTMUYECKOT O,
KyJBTYPOJIOrMYECKOT 0, IMYHOCTHO-EATENFHOCTHOTO, HICTOPUKO-TIPOOIIEMHOT0, HHTETPATUBHOIO, KOMIIETEHTHOCTHOT'O TMOXO00B. Takoe MocTpoeHue MporpaMMbl COXpaHseT
Jy4Illie TPaJuIMK B Mojiave yu4eOHOro MarepHalia ¢ MOCTENEeHHBIM YCIOKHEHHEM YPOBHSI €ro M3JIOKEHHUS] B COOTBETCTBHM € Bo3pacToM ydarmxcs. OHO Tpeamnonaraer
ToCIeoBaTeNbHOE (DOPMUPOBAHME M PA3BUTHE OCHOBOIIONATAIONX XUMUIECKUX ITOHATHIA ¢ 7 1o 9 Kiacc.

IIpunuun oréopa comep:kaHuA:
[IponeneBTrUeCKHU KypC XUMHH «BBeJIeHNE B XUMHUIO» KYPC COCTOMT U3 YETHIPEX TEM:

IepBast Tema «Xumus 6 uenmpe ecmecmeo3HaHUs) AKTYAMZAPYET XUMIYCCKWE 3HAHUS YYallMXCsl, TTOJY4YCHHBIC TPU WM3Y4YCHHW TPUPOJIOBENICHHS, OWOIIOTHH,
reorpadum, GU3NKA W APYIHX HAYK O TPHPOAE. ITO YMEHBINACT TICUXOJIOTHYECKYI0 HArpy3Ky, BO3HUKAIONIYIO C TIOSIBIICHHEM B 8-M KJIacce HOBOTO IPEaMETa, TO3BOJISIET
3aMEHUTD CBSI3aHHBIC C OTUM TPEBOXKHBIC OXKUJIAHWSI HA TTOJIOKHUTEIBHBIC SMOIIUM BCTPEUH CO CTApPhIM 3HAKOMBIM. [lapauieiibHO MPOBOMUTCS MBICL 00 WHTErPUPYIOIIEH
POJIH XUMHH B CHCTEME eCTECTBEHHBIX HAYK, 3HAYMMOCTH 3TOrO MPEMETa JTsSl YCIETHOrO OCBOCHHUSI CMEXKHBIX TIPEIMETOB. Takast MeKIpeMeTHasI HHTErpaIrs CIIOCOOCTBYET
(hOpPMHPOBAHHIO SIMHON €CTECTBEHHOHAYYHON KapTHHBI MUPA YK€ Ha HAYAIHLHOM 3TAIle N3YYCHHST XUMUH.

B coorBerctBum c TpeOOBaHMSMU TOCYIAPCTBEHHOTO OOpa30BAaTENBHOTO CTAaHIApPTa B Kypce IOMYEPKUBACTCS, YTO XUMHS — HayKa ASKCIIEPUMEHTAIIBHAS, TTO3TOMY
paccMaTpUBarOTCS TAKWE TTOHSTHS, KaK SKCIIEPUMEHT, HaOIII0IeHrne, N3MEpEeHHe, OIMCaHne, MOAEIHPOBaHIe, THITOTE3a, BHIBO/I.

JUtst OTpabOTKY TPaKTUYECKHX YMEHUH YJaluXcsi OTOOpaHbl HECIOKHbIE U TICHXOJIIOTHYECKH JJOCTYIHBIE JUT CEMHKIIACCHHUKOB JIA00OPATOPHBIE U MPAKTHYECKHe paldoTHl,
KOTOpBIE 3HAKOMBI MM II0 HAYaJIbHOMY KYpCy €CTECTBO3HAHHS M JAPYTMM ECTECTBEHHBIM IVCLMIUIMHAM: O3HAKOMIICHHE C HECIIOKHBIM JIAOOPaTOPHBIM 000pPYIOBaHUEM
(YCTpOICTBO IITATHBA, HATPEBATENBHBIX MPHOOPOB, XUMUYECKOW MOCY/bI, KOTOPYIO OHM TPUMEHSUIM paHee), IPOBEICHNE IPOCTEHIINX Orepanuii ¢ 000pya0BaHHEM H
BeIllecTBaMH (IIpaBHJjIa HarpeBaHwsl, (PHKCAIHS Pe3yIbTATOB HAOMFONEHUSI ¥ MX aHaJIW3 | T. J1.). DTOH IIeM CIIOCOOCTBYET MPEAyCMOTPEHHBIHN B KYpCe TOMAITHANA XUMAYCCKUH
OKCIIEPUMEHT, KOTOPBIN IOIHOCTBIO COOTBETCTBYET TPEOOBaHMSM OE€30IMaCHOCTH TPH €ro BBIIOJHEHHH M BKIIOYACT YIIEQUIME HbIHE W3 MPAKTUKUA OOYYEHUS XHMHH
TPOJIOJDKHUTEITBHBIE IO BPEMEHH AKCIIEPUMEHTANTbHBIE pa0oTHI (BBIpAIMBAHIE KPUCTAILIOB, HAOMIOEHNE 32 KOPPO3HEH METAILIOB).

BTOpaSI TEMa Kypca «Mamemamuueckue pacuembsl 6 xumuu) 1O3BOJIACT 0Tpa6OTaTI> PpacuCTHbIC YMCHUS, CTOJIb H606XOZ[PIMLI€ IIpH pCHICHNN XUMHWYCCKUX 3a/1a4, B
NEPBYIO OYCPCib HA HAXOXKACHUC YaCTU LICII0r0 (MaCCOBaH JOJI1 OJIEMEHTA B CIIOKHOM BEIICCTBE, MACCOBAs U o0beMHAs JO0JIM KOMITIOHCHTOB B CMECH, B TOM YHUCJIC U JOJIA
HpHMCCCﬁ). Kak BHUIHO, BHUMAaHHC 06pamaer Cs HE CTOJIbKO Ha XMMUIO, CKOJIbKO Ha MATCMATHKY.

TpeTBH TEMA «HGJIEHM}I, npoucxodmuue C eeniecmeamu) aKTyalM3upyECT 3HAHUA YIAIlUXCA O (1)I/I3I/I‘l€CKI/IX " XUMHNYCCKUX SABJICHUAX, ITOJTYYCHHBIC HA YPOKax Mo APYIrum
npeamMeraM, roToBUT UX K U3YYCHUIO XUMUYCCKOI'O IMPOoHEcca Ha CHCHyIOHleﬁ CTYIICHU O6y‘{€HI/IH.



Uerepras Tema «Pacckazpl no xumuuy BKIIOYAET UHTEPECHBIE CBENIEHUS O PYCCKUX XUMHKaX, 00 OTIEIBbHBIX BEIECTBAX U HEKOTOPHIX XUMUYECKUX PEAKLIUSX.
Wsydenne mpemiaraeMoro Kypca MpeaycMaTpyUBaeT MOBBIIICHUE YACIBHOIO BeCa CAMOCTOSTENLHOW pa0OTHl ydaluXcs, HampuMep, MpU TPOBENEHHH JOMAIIHEro
XUMHYECKOTO SKCIIEPUMEHTa M OOCY)KICHHUH €ro pe3yibTaToB, MOJATOTOBKE COOOIIEHWH Ul YYEHWYECKHX KOH(EPEHLHMH, 3allUTe TPOEKTOB, BHIOOpE OOBEKTa IS

TIOJITOTOBKK COOOIICHHS MITK TIpoeKTa 1 ap. Kypc HarpaBiieH Ha pa3BUTHE TAKUX JIOTUYECKUX OIEpallvii MBIIUICHHs, KaK aHAJIM3 U CUHTE3, CPABHECHUE Ha OCHOBE aHAJIN3a U
CHHTE3a, 0000IIIEHHE, BBIIBI)KEHUE U TIOJTBEP K ICHUES WITH OIPOBEPIKEHUE MMITOTE3 U T. 1.

B 3akiroueHre MOXKHO OTMETHTB, YTO B Kypce TIOUTH HE 3aTPOHYTHI TPeOOBaHMS CTaHIAapTa XMMHUYECKOIO OOpa30BaHUS JUISi OCHOBHOM IIKOJIBL, HAIIPUMEP CHMBOJBI
XUMHUYECKUX 3JIEMEHTOB U ()OPMYJIbI BELIECTB CEMHUKIIACCHUKHU Y4aT TOJIBKO T10 YKEJIaHHI0, HE MPEIyCMOTPEHO cOCTaBlIeHnEe (POPMYIT BEIIECTB U YPAaBHEHUH XUMIYECKUX
PPeaKIyii, KOTOPBIE SBIISIOTCS MATEPHAIIOM TSI I3YUEHUs B 00S3aTETHHOM KypCe XUMHHL.

B pe3yabTare u3yueHusi XUMUHM YYEHHUK T0JI/KEH:
3HATH/MIOHUMATH
XUMUYECKYIO CUMBONUKY. 3HAKA HEKOTOPHIX XUMHUECKHUX AJIIEMEHTOB,

gadicHeluue Xumuyeckue noHAmus: XAMIHISCKUI SJIEMEHT, aTOM, MOJICKYJIa, OTHOCUTCIIbHAsd aTOMHad U MOJICKYJIApHAasA MacCChl, arpE€raTHoc COCTOAHUEC
BCIICCTBA.

yMeTb

HA3b16aMb: HEKOTOPBIE XMMHUECKHE AJIEMEHTHI U COCTUHEHUS U3yYEHHBIX KJIACCOB;
00bACHAMYb: OTIINYUS PUINYECKUX SBIICHUN OT XUMUYECKUX;

xapaxkmepu3oeams. CIOCOObI pa3/ieIeHus CMecel, MPU3HAKU XUMHUECKUX PEaKInii;
cocmaenams. pacckasbl 00 YUEHBIX, 00 2JIeMEHTax U BEIIEeCTBaX;

0bpawamuvcs ¢ XAMUUYECKOM MOCy 101 1 1abopaTopHBIM 000PYA0BaHUEM;

Ppacno3Hasamsd ONbIMHbLIM nymem: KUCIOPOM, YIJIEKUCIIBINA a3, U3BECTKOBYIO BOJY U HEKOTOPBIE APYTrUe BEIIECTBA IIPU TIOMOILIM Ka4eCTBEHHBIX
peaKuuii;

8bIUUCTIANDb. MACCOBYIO JIOJII0O XUMUYECKOTO 3JIEMEHTA 110 (hopMyIie COSTMHEHHUS, 00bEMHYIO JIOJIIO ra3a B CMECH, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MacCOBYIO J0JIIO IpUMeceii;



HCI0JIb30BATh IPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUUECKOH 1€ATENbHOCTH U NOBCEAHEBHOM XKU3HU JIJIS:
0e301acHOTO 00paIleHus C BENIECTBAMH U MaTepHATaMU;

9KOJIOTMYECKH IPaMOTHOT'O MIOBEJICHUS B OKPYKaIOIIEH cpene;

OLICHKH BJIMSIHUS XMMHUECKOTO 3arps3HEHUs OKPYXKAIOIIEH cpe/ibl Ha OpraHu3M YeJIOBEKa;

KPUTHYECKON OLIEHKH MH(OPMAIIMH O BEIIECTBAX, UCIOJIb3YEMBIX B OBITY;

MIPUTOTOBJIEHUS PAaCTBOPOB 3aJJaHHON KOHIIEHTPAILIUH.

JINYHOCTHBIE, MeTaNpeIMeTHbIE U MTPeIMeTHbIE Pe3yJIbTaThl OCBOEHHUSI YU4eOHOr 0 peaMera
Jluunocmmnuie
B [ICHHOCTHO-OPHEHTAIIMOHHOM c(hepe — TyBCTBO T'OPAOCTH 33 POCCHUHCKYIO XUMHYECKYIO HAYKY, TYMaHH3M, OTHOILICHUE K TPY/IY, LIEICyCTPEMIICHHOCTb;

(hopMupOBaHME IIEHHOCTH 3I0POBOTO M 0€30MacHOro obpasa KM3HH;, YCBOEHHE MIPABIJT HHANBAAYATGHOTO M KOJJIEKTMBHOTO OE30MacHOr0 TOBEICHNS B YPE3BBIYANHBIX
CHUTYaIMSIX, YTPOXKAIOLIHX JKU3HU U 3/I0POBBIO JIFOJIEH;

B TPYZIOBO# chepe — TOTOBHOCTh K OCO3HAHHOMY BHIOOPY aJIbHEUTIICH 00pa30BaTeIbHON TPAeKTOPHH;
B TI03HABATEbHON (KOTHUTHBHOM, MHTEIUIEKTYaIIFHON) cpepe — yMEeHHe yIpaBIsITh CBOEH MO3HABATETFHON JIEITENEHOCTRIO.

(OpMHpPOBaHHE OCHOB OKOJIOTMUYECKOH KyJIBTYphI, COOTBEICTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMUECKOTO MBIIUICHHS, Pa3BUTHE OIbITa 3KOIOIMYECKH
OPUEHTUPOBAHHOM PeIIEKCHBHO-OLIEHOUHON 1 MMPAKTUYECKON ESTEIHHOCTH B KU3HEHHBIX CUTYALMSX;

Memanpeomemnule

YMEHHE CaMOCTOSITESIbHO ONPEAEIIATh LENU CBOEr0 00y4YeHHs, CTaBUTh U (pOpMYIIMpOBaTh Isl ceOs HOBBIC 3a7au B yu€Oe 1 MO3HABATENBHON NESTEIbHOCTH, Pa3BUBAThH
MOTHUBBI ¥ HTHTEPECHI CBOEH MI03HABATENIHHOM ACATEILHOCTH;

YMCHUC CAMOCTOATCIIBHO IUIAHUPOBATH ITYTU AJOCTUIKCHHUA ueneﬁ, B TOM YHCIC AJIbTCPHATUBHBIC, OCO3HAHHO BBI6I/IpaTI> HauOoee B(I)q)eKTI/IBHBIe CITOCOOBI peuiCHr A
y‘le6HBIX 1 IMTO3HABATCIIBHBIX 3a1a4,

YMEHUEC COOTHOCUTH CBOU ﬂeﬁCTBHﬂ C IUTAaHUPYCMBIMU PE3YJIbTaTaMU, OCYHICCTBJIATE KOHTPOJIb cBOEH ACATCIIBHOCTU B IIPOLECCC NOCTUIKCHUA PE3YyJIbTaTa, OIPEACIIATH
CIIOCOOBI HeﬁCTBHﬁ B paMKax IMPEJIOKCHHBIX YCHOBPHZ n Tpe60BaHI/II71, KOPPCKTUPOBATH CBOA ,IlefICTBHﬂ B COOTBCTCTBUU C PI3M€H$IIOH.[€I>1CH CPITyaI.[PIefI;

YMCEHUC OLICHUBATDH IPABUIBHOCTH BBITOTHCHUA y!{e6H0171 3a1a4u, COOCTBEHHBIE BO3MOYKHOCTH €€ peueHus; BJIaICHUC OCHOBAMU CAMOKOHTPOJIAI, CAMOOLICHKHU, ITPUHATHS
peH_IeHI/Iﬁ 1 OCYHICCTBJICHUS OCO3HAHHOI'O BBI60pa B yqeGHoﬁ M ITO3HABATCIILHON ACATCIIbHOCTU; YMCHUC OHNpCaACIIATh TIIOHATHA, CO31aBaTh 0606H.[6HI/I$I,



yCTAHABIIMBATh aHATOTWH, KIIACCU(PUIINPOBATH, CAMOCTOSTEILHO BBIOMPATH OCHOBAHUS W KPUTEPUH sl KIaCCH(HUKAIMK, YCTAHABIMBATD IPUYMHHO-CIICICTBEHHBIC CBSI3H,
CTPOUTH JIOTHYECKOE pacCykKJeHHe, YMO3aKIIFoueHHe (MHIyKTUBHOE, 1eTYKTHBHOE U MO aHAJIOTHH) U JIeSIaTh BBIBOIBL;

YMEHUE CO3AaBaTh, IPUMECHATDL U HpCO6pa3OBI)IBaTI) 3HAaKU U CUMBOIJIbI, MOACIIN U CXEMBbI JI PEIICHUA y‘-IC6HI)IX 1 ITO3HABATCIIBHBIX 3a1a4,

YMEHUE OpraHU30BbIBATh Y4EOHOE COTPYIHUYECTBO U COBMECTHYIO JICITEIBHOCTD C YUHUTEIEM U CBEPCTHUKAMU; pab0oTaTh MHIMBUAYAILHO M B TPYIIIE: HAXOIUThH O0IIee
pellieHre U pa3peraTh KOH(IUKTHI Ha OCHOBE COIJIACOBaHUS  IMO3UIMI U YUETa MHTEPECOB; (hopMyIMpOBaTh, ApPryMEHTUPOBATh M OTCTAUBATH CBOE MHECHHE;

yMeHHUE OCO3HAHHO MCIIONTb30BaTh PeUeBhIe CPENICTBA B COOTBETCTBUH C 33/1a4eil KOMMYHHUKAIIMH TSI BBIPAYKESHHUS CBOUX UyBCTB, MBICIEH M TIOTPEOHOCTEN; TIIaHUPOBAHS
Y PEeryJsiy CBOEH JeATeNbHOCTH; BJaJieHNE YCTHON M MCbMEHHOW PEYbI0, MOHOJIIOTMYECKON KOHTEKCTHOM Pedbio; (POpMHUPOBAHKE M Pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH
WICTIONIB30BaHMS HH(POPMAIMOHHO-KOMMYHHKAIMOHHBIX TEXHOIOTHI;

(hOpMHUpOBaHUE ¥ PA3BUTHE IKOJIOTHUSCKOrO MBIIUICHUS, YMEHHE ITPUMEHSATH €r0 B IMO3HABATEIbHOM, KOMMYHHUKATHBHOH, COLMAIBHOM MPAKTHKE M MPOPEeCCHOHATBHON
OpHUEHTAIHH.

IIpeomemmnuie

B mozHaBarenbHOW cdepe: NaBarh ONpENCNCHHs W3YYCHHBIX TOHSITHH: «XUMHUYECKHH DIIEMEHT», «aTOM», «MOH», «MOIEKYNay, «IPOCTBIC W CIOKHBIC BEIIECTBAY,
«BEIIIECTBOY, «XUMHUUECKast QOpMyIia»,  «OTHOCUTEIbHASI ATOMHASI Maccay, «OTHOCHUTEITbHAS MOJICKYIISIpHAsi Macca», «BAJICHTHOCTEY», «CTEHECHb  OKUCIICHHS,
«KPUCTAINYECKAs PEIICTKA», «OKCUJIBD), «KUCIOTHDY, «OCHOBAHWS, «COINM», «aM(OTEPHOCTBY», «HHIUKATOPY», IIEPHOIANYECKUN 3aKOHY», «IIepPHOIMYEcKas TaOuIay,
«U30TONBI», «XUMUYECKAs! CBS3bY, «AIEKTPOOTPUIIATEILHOCTDY, «XMMIYECKAs PEaKIIHs», «XUMHIECKOS YPABHCHUEY, «TCHETHUECKAsT  CBSI3bY, «OKHCIICHUC,

«BOCCTAHOBIICHUEY, «AJIEKTPOITUTIYECKAS AUCCOIMAIHS, «CKOPOCTh XUMHIECKOH PEAKIHN»;

OIrcCaTh AEMOHCTPALIMOHHBIE U CAMOCTOATEIIBHO ITPOBEACHHBIC XUMHUICCKHUEC SKCIIEPUMEHTDI; OIMUCHIBATL U PA3TTNYATh N3YUYCHHBIC KIIaCChl HCOPIraHNMIECKUX COC,Z[PIHSHPHZ,
IIPOCTBIE U CIIOKHBIC BEHIECTBA, XUMUYCCKUE PCAKIINN

KJIacCH(PULIPOBATh N3y4eHHbIE OOBEKTHI U SBJICHHUS,

JienaTh BBIBOIBI M YMO3AKIIOUCHHS M3 HAOMIOACHUH, N3YYeHHBIX XMMHYECKUX 3aKOHOMEPHOCTEH, NMPOrHO3MPOBaTh CBOWCTBA HEM3YYECHHBIX BEILECTB IO aHAJIOTHH CO
CBOWCTBAMH W3YYEHHBIX; CTPYKTYPHPOBATh U3YUEHHBIH MaTepHall M XHMUYECKYI0 MH(OPMALUIO, MOMYYEHHYIO U3 APYrHX MCTOYHUKOB; MOJAEIMPOBATH CTPOSHHE aTOMOB
3JIeMEHTOB 1-3 1eproa0B, CTPOEHHUE IPOCTBIX MOJIEKYJ;

B 11eHHOCTHO — OpHEHTAIMOHHOM cdepe: aHaIM3HPOBATh W OIICHUBATh TOCIEJCTBHUS JUIS OKPY)KAIOIIEH Cpebl ObITOBOH M IPOHM3BOJCTBEHHOW IESTETHHOCTH
YeoBeKa, CBA3aHHOMH ¢ TiepepabOoTKO BEIECTB;

B tpynoBoii chepe: mpoBoaUTE XUMHIECKHA SKCIIEPUMEHT;

B ciepe Oe3omacHOCTH KU3HEICITEIHLHOCTH: OKa3bIBaTh MEPBYIO TIOMOIIL MPU OTPABJICHUSMX, OKOraX M JPYrHX TPaBMaX, CBA3AHHBIX C BEIECTBAMH U JTAOOPATOPHBIM
000pY/I0BaHHEM.



KPUTEPAU U HOPMbI OLIEHKHU 3HAHUI OBYYAIOIIIUXCSI
1. OneHka ycTHOro OTBeTA.
O1MeTKa «5»
- OTBET IOJHBIN U NPAaBUJIbHBIM HA OCHOBAaHUM H3yUYEHHBIX TEOPHUIL;
- MaTepuaj U3I0KEH B ONpeNeEHHON JIOTMUECKON MTOCIIEI0BATENFHOCTH, INTEPATYPHBIM S3BIKOM;
- OTBET CAMOCTOSTENbHBIN.
Ot1Bet «4»;
- OTBET MOJIHBIN U NMPaBUJIbHBIM HA CHOBAaHUHU W3YyUYEHHBIX TEOPUH;

- MaTepuaj M3JIOKEH B OMpPEHeNIEHHON JIOTMYECKON MOCIeN0BaTeFHOCTH, IPH 3TOM JOMYIIEHBI ABE-TPY HECYIIECTBEHHBIE OIMMOKH, NCIIPABIEHHBIE 110 TPEOo-
BaHUIO YIUTEIS.

O1merka «3»:
- OTBET IIOJTHBINA, HO TIPHA ATOM JIOMYIIeHa CYIIECTBEHHAs OMIIOKa MM OTBET HEIOJTHBIN, HECBS3HBIN.
OTMeTKa «2»:

- IIpH OTBETE OOHAPY>KEHO HEMTOHUMAaHHE YJalIMMCsl OCHOBHOT'O COAEPKaHMs yueOHOI0 MaTepraia WiK JOMyIIeHb! CYIIeCTBEeHHbIEC OLINOKH, KOTOPbIE yJalluiics
HE MOYKET UCTIPaBUTh IPU HABOIAIIMX BONPOCAX YUHUTENs, OTCYTCTBUE OTBETA.

2. OneHka IKCIepUMEHTATbHBIX YMEHHH.

- O1eHKa CTaBUTCS] HA OCHOBaHUM HAOMIOJEHNUS 3 YYAIMMUCS ¥ IMCbMEHHOTO OTYeTa 3a padoTy.
O1MeTKa «5»:
- paboTa BBIIOIIHEHA MOJTHOCTHIO U MPABWJILHO, ClENaHbl IPaBUIIbHbIC HAOIIOIEHHS U BBIBODI;

- OKCIICPUMCEHT OCYIICCTBJICH I10 IJIaHY C Y4€TOM TCXHUKU 0e30MaCHOCTU U OpaBuUJl pa6OTLI C BEIICCTBAMH U 060py,Z[OBaHI/ICM;



- MPOSIBJICHBI OPTaHU3AIMOHHO - TPYAOBBIC YMEHUS, TOICPKUBAIOTCS YHUCTOTAa paboyero Mecra U MopsaoK (Ha CTOJIe, 3KOHOMHO MCIIOJIb3YIOTCSl PEAKTHUBHI).
OTMeTKa «4» :

- pa60Ta BBIIIOJIHEHA IIPABUJIBHO, CACIIAHBI ITPABUJILHBIC Ha6JHOI[eHI/I$1 MU BBIBO/JbI, HO IPU 3TOM ISKCIICPUMCHT HNPOBCACH HE IMOJHOCTBIO WU JOMYUICHBI
HECYIECTBEHHBIE OIMOKH B PabOTe C BEIIECTBAMU U 000PYI0BAHUEM.

OT1MeTKa «3»:

- paboTa BBINOJIHEHA MPABWIILHO HE MEHEe YeM HATlOJIOBHHY WIIM JOMYIEHa CYIIECTBEHHAs OIIMOKAa B XOJIe DKCIEPHUMEHTa B OOBSICHEHUH, B O(OPMIICHUU
paboThI, B COONIIOAEHUN TPaBHII TEXHUKU O€301IaCHOCTH Ha paboTe ¢ BEIeCTBaMH U 000pyI0BaHUEM, KOTOPAst UCTIPABIIAETCS 110 TPEOOBAHHUIO yUHUTEIIS.

OT1MeTKa (2»:

- IomymieHsl nBe (M Oojiee) CYIIECTBEHHBIC OIMMOKH B XOI¢ DKCIIEPUMEHTA, B OOBSCHEHUHU, B OQOPMIICHHH pabOTHI, B COONIOACHHWM TIPABIJI TCXHHUKU Oe€3-
OIACHOCTH TIpH padoTe ¢ BelecTBaMU M 000pY0BaHHEM, KOTOPhIE yUalUicsS HE MOXKET UCTIPABUTh JAaxe 10 TPEOOBAHUIO YUHUTEIIS;

- paboTa He BBINOJIHEHA, ¥ YYAIEr0Cs OTCYTCTBYET SKCIIEPUMEHTAIbHBIE YMEHHUS.

3. Ouenka yMeHHUii peliaTh pacyeTHbIE 3aa4H.
OT1MmeTtka «5»:

- B JIOTHYECKOM PaCCYX/ICHUH U PEIISHUH HET OMMOOK, 3a/1a4a pellieHa parmoHaIbHBIM CITIOCO00M;
OT1MmeTKka «4»:

- B JIOTMYECKOM DPACCYXAECHUHM M PEUICHUS HET CYLIECTBEHHBIX OMIMOOK, HO 33a/ada pelieHa HepalHoHAIbHBIM CIIOCOOOM, WIIM JONYIIEHO He Ooyiee IBYX
HECYILECTBEHHBIX OLIMOOK.

Otmerka «3»:

- B JIOTHYECKOM PaCCYXJIEHUH HET CYIIECTBEHHBIX OIMMOOK, HO JIOMYIIEeHA CYIIeCTBEHHAs OInOKa B MAaTEMaTHIECKUX pacyerax.
OTrMmeTka «2»:

- IMEETCS CYIIECTBEHHBIE OIIMOKY B JIOTHYECKOM PACCYK/CHUH U B PEIICHUU.

- OTCYTCTBUC OTBCTA Ha 3aJaHUC.



4. OneHKa MM CbMEHHBIX KOHTPOJbHBIX PadoT.
O1MeTka «5»:
- OTBET IOJIHBINA W MPaBUJIbHBIN, BO3MOXKHA HECYILIECTBECHHAS OIINOKA.
OT1MmeTKka «4»:
- OTBET HEMOJIHBIN WK JOMYIICHO HE 0ojiee ABYX HECYIIECTBEHHBIX OIINOOK.
O1MeTKa «3»:
- paboTa BBIIIOJIHEHA HE MEHEE YE€M HAIOJIOBUHY, JOMYIIEHA O/IHA CYIIIECTBEHHAs OIIMOKA U IIPH 3TOM JBE-TPH HECYIIECTBEHHBIE.
OTMeTKa «2»:
- paboTa BBITIOJTHEHA MEHbBIIIE YEM HAITOJIOBUHY HJIA COJEPKUT HECKOIBKO CYIIECTBEHHBIX OIMIMOOK.
- paboTa He BBITIOJTHEHA.
[Ipu oreHKe BBHITIOTHEHNS MHCEMEHHON KOHTPOIBHON paOOTH HEOOXOAMMO YUUTHIBATH TPeOOBaHUS eqUHOTr0 opdorpaduaeckoro pexxuma.
5. OneHka TeCTOBBIX padorT.

Tectbl, cocTosmue U3 MATH BOIPOCOB MOXKHO MCHOIB30BATh MMOCIE H3yUeHHs Kaxkaoro MaTtepruana (ypoka). Tect 3 10—15 BompocoB nucmonmbs3yercs s
nepuoandeckoro KoHTpons. Tect uz 20—30 BommpocoB HEOOXOAMMO MUCTIONB30BATh IS UTOTOBOTO KOHTPOJIS.

[Ipu orleHrBaHNM UCTIONB3YETCsl CIEMYIOIAs IIKaNa: U TECTA U3 MATH BOIIPOCOB
* HET OIIMOOK — OLIEHKa «5»;

* OJTHA OIIMOKA — OLIEHKA «4»;

* JIB€ OIIMOKH — OLIEHKA «3»;

* TPH OIIMOKU — OIEHKA «2».

st recta u3 30 BOIIPOCOB:

* 25—30 mpaBUIBHBIX OTBETOB — OLIEHKA «5»;



* 19—24 npaBUIBHBIX OTBETOB — OLIEHKA «4»;

* 13— 18 mpaBUIBHBIX OTBETOB — OIICHKA «3»;

* MeHbIIIE 12 MpaBUIBLHBIX OTBETOB — OIICHKA «2).

6. Ouenka pedepara.

Pedepat onennBaercs 1o cieayOMMUM KPUTEPUSIM:

* coOJroIeHr e TPEOOBaHUM K €ro 0 OPMIICHUIO;

* HEOOXOMMOCTh M JIOCTATOYHOCTh ISl PACKPBITHS TEMbI IIPUBEICHHON B TeKcTe pedepara nH(OpMaIU;
* yMeHHE 00yJaroIierocst CRBO0OIHO U3JlaraTh OCHOBHBIC HJIEH, OTPAYKEHHBIE B pedepare;

* CIIOCOOHOCTH 00YYAaONIerocst OHATh CYTh 331aBaeMbIX WICHAMH aTTECTAIIMOHHOW KOMUCCHU BOIIPOCOB M c(hOPMYIUPOBATH TOYHBIC OTBETHI Ha HUX.

Conepxxanue TeM y4eOHOT0 MaTepuaia

Tema 1. Xumus B uentpe ecrecrsosHanus (11 1)

Xumust kax yacme ecmecmeostanust. 1lpeovem xumuy. EcrecTBO3HaHNE — KOMITIEKC HayK o npupoze. Hayku o npupone: ¢usrka, xumust, Onomnorust u reorpadust. [lonoxurensHoe
1 OTPHULIATENBHOE BO3/IENCTBYE YEIOBEKA HA TIPHPOLLY.

Hpe;uv[er xumun. Tema u BCIICCTBA. CaoiicTBa BCIHICCTB KaK UX UHAUBUAYAJIbHBIC ITIPU3HAKHA. CaoiicTBa BCIICCTB KaK OCHOBA UX IMPUMCHCHMA.



Memoowr uzyuenuss ecmecmeosnanusi. HaOmoneHne kak OCHOBHOM METOJ ITO3HAHHS OKPYXKAIOIIEro Mupa. YCJIOBUS IPOBEACHUs HaOmoaeHws. [umoresa kak
TIPENIONIOKEHNE, OOBSCHSIONIEE WITH TIpe/ICKa3bIBalolIee POTEKAaHHE HaOMI0AaeMOro sIBIIeHHS.. DKCIiepuMeHT. JlaGopaToprs. DKCnepuMeHT J1abopaTOpHBIA M JOMAIITHHUM.
CriocoObI pUKCHPOBaHMS PE3yJIbTaTOB dKCIepuMenTa. CTpOSHHUE TNIAMEHU CBEYHU, CYyXOIr0 TOPIOYEro, CIIUPTOBKH.

Mooenuposanue. Mozemn kak aOCTpaKTHbIE KOMMK W3y4aeMbIX OOBEKTOB W mporeccoB. Monenn B ¢usmke. DnekTtpodopHas MallrHa Kak aOCTpakTHAs MOJIENb
MonHaud. Monenu B Guonoruu. bruonornueckie Mysspku. Mozieni B XMMHH: MaTepHallbHbIe (MOZIEN aTOMOB, MOJIEKYJI, KPHCTAJJIOB, alllapaToB M YCTAHOBOK) M 3HAKOBbIC
(XuMIT9ecKIie CHMBOJIBI, XAMUYECKUE (DOPMYJIbI U ypaBHEHIIA).

Xumuyeckas cumeonuxa. XHUMUAYECKHE CHMBOIIBL. VX HammcaHue, MPOM3HOIICHWE M MH(OpMAIMs, KOTOPYIO OHM HecyT. Xumuueckue ¢opmyinbl. VX Hanmcanue,
MPOH3HOIIEHUE 1 HH(OpMAILVISL, KOTOPYIO OHU HecyT. MHeKch! M KO3 (OHUIMEHTHL.

Xumust u pusuxa. YHUBEPCATBHBIA XapakKTep MOJOKEHUH MOJICKY/ISIPHO-KMHETHYECKOW TeopHH. [IOHATHS «arom», «MOJIEKYJa», «MOH». KpHcTauMueckoe COCTOSHUE
BermrecTBa. Kpucrammdeckue pereTku TBepapix Bemects. Juddys3us. bpoyHoBCckoe mBrkeHHE.

ArperatHoe COCTOSIHHE BellecTBa. [ a3000pasHble, KHUIKKE M TBEpAbIC BellecTBa. Kpucrammyeckue W aMopdHbIe TBepable BernecTBa. DH3MYECKHE U XUMHUYCCKUE
SIBJICHUSL.

Xumust u 2eogpaghus. T'eonorndaeckoe CTpoeHUe ITaHeThl 3eMJIs: PO, MaHTHs, TIuTocdepa. DIEMEHTHBIN COCTaB T'eOJIOTHIECKHX COCTABHBIX YacTel IIaHeThl. MuHepaIbl
Y TOpHBIE TTOPOJIBL. MarmMaTudeckie v ocaiovuHble (OpraHMYecKie U HeOpraHMIeCcKre, B TOM YHCIIE H TOPIOYHE) TIOPOIpI.

Xumus u 6uonoeus. XMMHYECKUN COCTaB JKMBOM KIIETKH: HEOpraHM4YecKue (BoJa ¥ MUHEpAIbHBIE CONM) M OpraHuveckue (OEeNKw, *KHPBI, YIIeBOIbI, BATAMUHEI)
BemecTBa. [IpocThie U CIOXKHBIC BEIIECTBA, UX POJIb B JKH3HENEATENLHOCTH OPraHU3MOB. bromorndeckas: poib BOIbI B xuBOH Kierke. dotocuutes. Poib xmopoduiia B
nporecce porocuHTe3a. bruonornyeckoe 3HaueHUE JKUPOB, OCITKOB, 3PUPHBIX MACE, YTIICBOZOB M BATAMUHOB JUIS JKU3HEIESITEIBHOCTH OPraHM3MOB.

Kauecmeennvie peaxyuu 6 xumuu. IoHsTHE 0 KAUECTBEHHBIX PEAKLHSIX KaK O PEAKLMSX, BOCIPUHIMAEMBIX OPIraHOJIENTUYECKHU: C TOMOLIBIO 3pEHHS, CIIyXa, OOOHSIHHUS.
Anamutudeckuii dpdekt. OnpernenseMoe BEIeCTBO M PeaKTHB Ha HEro. Bo3MOXKHOCTh M3MEHEHHS MX PO Ha TIPOTHBOIIOIOKHYTO.

Hemonctparun. 1. Komrekiws pa3sHpIX Teln M3 OAHOTO BelecTBa WA Marepraia (HampuMep, Ja0opaTopHas 1mocya u3 crekia). 2. Kommekius pa3niiHbeIX Tell Win
¢ororpaduii Ten U3 aMFOMUHMA UL WITIOCTPAlMK HUAEH «CBOMCTBA — IPHMEHEHUe». 3- YdeOHoe 00opyJoBaHHE, MCIOIb3yeMOe NMpPU M3Y4YeHHH (H3UKH, OHOIOruy,
reorpadun u xumuu. 4. DnekTpodopHas MammHa B aedictBud. 5. ['eorpaduueckue monenu (rmodyc, kapra). 6. buonornmyeckue monenn (MyJsbKd OpPraHOB U CHCTEM
OpraHOB pAacTEHUH, >KMBOTHBIX W 4ejoBeKa).7. Puznyeckue M XUMHYECKHE MOJEIM aTOMOB, MOJIEKYN BEILECTB M HMX KPUCTAUIMYECKHUX pemerok. 8. OObeMHbIe U
LIAPOCTEPKHEBBIE MOJEIN MOJICKYJT BOABI, YIVIEKHCIIOTO M CEPHHUCTOrO ra3oB, MeTaHa. 9- PacmpocTpaHeHue 3amaxa OIEKOJIOHA, yXOB MM JIE30/I0paHTa Kak IpoLiece
middysun. 10. OO6pas3usl TBEpAbIX BELIECTB KpUCTAUTMUECKoro crpoenus. 11. Monenu kpuctammueckux pemerok. 12. Tpu arperatHbIx cocTosHMsL Bombl 13.
[lepenuBanue yIieKucaoro raza B CTakaH, ypaBHOBEIICHHbIH Ha Becax. 14. Komexums xpuctammueckux W amMop(HBIX BEIeCTB M u3fenud u3 Hux. 15. Komnekuus
MHHEpAJIOB (JIA3ypHUT, KOPYHII, XaIbKOIMHUPHT, (iroopuT, ramut). 16. Komnekus ropusix nopof (rpaHuT, pa3inyHble HOPMBI KaJbLUTA - MeJl, MpaMop, U3BECTHAK). 17.
Komnekuust roprounx nckonaeMsix (HeTh, KAMEHHBIH yroib, ciaafisl, Topd). 18. CrnuproBas 3KkcTpakuus xjiopoduia u3 3eneHsix JucTbeB. 19. [IpokanuBanue cyxoi
3e/IeHH PacTeHHi B My(eNbHOM eur A1 KOTMYECTBEHHOTO OIpeIeIeHNs] MUHEpaJIbHBIX BemecTB B HuX. 20. KadecTBeHHast peakuus Ha kuciopon. 2 1. KauectBeHnast peakuust
Ha yIJIeKHCbli ra3. 22. KadecTBeHHas peakiiis Ha N3BECTKOBYIO BOIY.



JlaGopaTtopuble onbIThl. 1. OnucaHue CBOMCTB KUCIOPOIa, YKCYCHOM KHCIOTHI, amfoMuHus. 2. CTpoeHHE IUIaMEeHH CBEYHM (CIHMPTOBKH, CYXOro TOpIOYEro). 3.
Habmonenre OpoyHOBCKOTO IBIKEHUS YaCTUUEK YEPHOH TYILH 1O MUKpOcKoroM. 4. M3ydeHue rpaHuTa ¢ MOMOLIBIO YBEITMUHUTENBLHOTO cTekia. 5. OOHapyXeHHe Kupa
B CEMEHaX IMOJICOIHEYHNKA 1 Tperkoro opexa. 6. OOHapyxeHue 3(QUpHBIX Macel B alelIbCHHOBOM KopKe. 7. OOHapyKeHue KpaxMaiia 1 Oenka (KIeHKOBUHBI) B ILICHUYHON
Myke. 8. OOHapyXeHHE YIIIEKHCIIOro Ta3a B BBIIBIXaEMOM BO3/IyXE C IIOMOILBIO U3BECTKOBOM BOJIBI.

Jomanmmii sxcriepuMenT. 1. V3rororienue Mojieneit Moyekys u3 miactiimia. 2. Jluddy3us noHOB epMaHraHaTa Kajius B Boje.3. M3yuenue ckopoctu tuddy3uu
asposoneil. 4. [ludysus caxapa B Boge. 5. OnbIThI ¢ MYCTON 3aKPbITOM IIACTUKOBOM OyThUIKOM. 6. KonmuecTBeHHOE onpe/ieieHre CoIepKaHus BOZbI B CBOKEH 3eICHH. 7.
BzaumopeiicTBre ackopOMHOBOI KUCIIOTHI ¢ HofoM. 8. V3ydeHune cocTaBa MOMMBUTAMUHOB U3 JIOMAIIHEH arTedku. 9- O0Hapy:KeHHe KpaxMalia B POAYKTaX TUTaHHS.

IIpakTueckasi padora 1. 3HakoMCTBO ¢ T1abopaTopHEIM 000pymoBaHueM. [IpaBuna Oe3omacHoCTH IpH paboTe B XMMUYECKOM KaOHHETe (J1adopaTopun).

IIpaxTHyeckas padota 2. HaGronenue 3a ropsiieii cBedoi. Y ctpoiicTBo cripToBKH. [IpaBuma paboTs! ¢ HarpeBaTeNbHBIMHI MTPHOOPaMH.

Tema 2.MaTtemaTuyeckue pacueTsbl B XuMuu (9 u)

OmHocumenvhvie amomMHas U monexyapHas maccol. 1loHsaTHe 00 OTHOCHUTENBHBIX aTOMHOM M MOJIEKYJISIPHOM Maccax Ha OCHOBE BOIOPOAHOM emuHUIBL. Omnpenenenre
OTHOCHUTEIbHOM aTOMHON MAacChl XMMHUYECKUX 3JIEMEHTOB I10 MeprHoandeckon tadiuue. Haxoxaenue mo GopMysie BelecTBa OTHOCUTEIBHOW MOJIEKY/IIPHOM MacChl
KaK CyMMBI OTHOCHTEIIbHBIX aTOMHBIX MacC COCTABIISIOIINX BEIIECTBO XUMUIECKHAX IIEMEHTOB.

Maccosas dons xumuueckoeo snemenma 6 cioscHom seugecmee. TIoHSITHE 0 MacCOBOM 1105 -(W) XMMHYECKOrO 3JIEMEHTA B CJIOKHOM BEIIIECTBE U €€ pacyer 1o (hopmysie
BerecTBa. Haxoxkaerne (hopMyItbl BeliecTBa MO 3HAUEHUSIM MAaCCOBBIX JIONEH 00Pa3yOIHX €ro AIIEMEHTOB (s 2-4acOBOT0 M3y9YEHHS Kypca).

Yucmwie sewgecmsa u cvecy. Tlonsitie o unctoMm BerectBe u cMecH. CMech Ta3000pa3Hble (BO3MyX, MMPUPOMHBIA Ta3), kuakue (HedTh) U TBepaple (TOPHBIE ITOPOIEL,
KyJIMHApHBIE CMECH, CHHTETHYECKHE MOIOIIHE cpezicTBa). CMecr TOMOTEHHBIE M TeTePOreHHBIE.

Obvemnas dona komnonenma 2azoeoti cvecu. 1lonsTne 06 oObemMHOI fore () KoMITOHeHTa ra3oBoil cMecn. CocTaB BO3AyXa W MPHPOMHOro rasza. Pacder oOnema
KOMITOHEHTA T'a30BOH CMECH T10 €r0 00BEMHOM J10J1e, K HA00OPOT.

Maccosas dons sewgecmea 6 pacmsope. Tlonsitue o MaccoBoil fone (W) BelectBa B pacTBOpe. PacTBOpHTENb U PacTBOPEHHOE BEIIECTBO. Pacyer Macchl pacTBOPEHHOTO
BEIIIECTBA 10 MAacce PacTBOPa M MaCcCOBOM JI0JIE pACTBOPEHHOIO BEILIECTBA U IPYTHE PACUETHI C UCIIOIb30BAHUEM ITUX HOHSATHH.

Maccosas dons npumecei. TIoHsITHE O YUCTOM BeleCTBE W MpUMecH. MaccoBas nonst (W) mpuMecd B oOpasiie MCXOJHOro BemiecTBa. OCHOBHOE BEIIECTBO.
Pacuer Maccbl OCHOBHOTO BEILIECTBA IO MAacce BEIIECTBA, COJEPIKALIETO ONPEACICHHYI0 MAaCCOBYIO JOJIO MPUMECEH, U Jpyrue pacueThl C UCIOIb30BAHUEM 3TUX

HOHATHUH.

Jdemoncrpanuu. 1. Munepanst KynpuT u TeHopuT. 2. Oxenpn pryru(Il). 3. Komtekuuu pa3nuyHbIX BUAOB MpaMopa U U3Aenuil (MU WUTIOCTPaluil U3Aenni) 13
Hero. 4. CMech PEYHOro U caxapHoro rnecka u ux pasgenenue. 5. Komnekuus «Hedts u Hedrenponykre». 6. Komnekius ObITOBBIX cMecell (KyJIMHapHBIE CMeECH,



CHUHTETUYECKUE MOIOIINE CPEICTBA, MAMITYHH, HAIIUTKU U Jp.). 7. JlnarpamMa 00beMHOI0 cocTaBa Bo3yxa, 8. JlnarpaMMa o0beMHOr0 cocTaBa MPUPOAHOro rasa. 9-
[IpuroroBrnenne pacTBopa ¢ 3aJaHHBIMH MaccOd W MacCOBOW Joneil pacTtBopeHHoro BemecTBa. 10. OOpasubl BeHIECTB M MaTEpPHaliOB, COJIEpPKAIIUX
ONPEAECIEHHYIO JOJIIO IPUMECEH.

Jomamuuii 3xcnepumenT. 1. VM3ydenune cocraBa OBITOBBIX KYJIMHAPHBIX U XO3HCTBEHHBIX cMecel mo 3TukeTkaM. 2. [IpuroroBiieHue pacTBopa COiH,
pacuer MaccoBOH JIONU PAacCTBOPEHHOTO BEHISCTBA W OMBITHI C MOJYYEHHBIM pacTBOpOM. 3- V3yueHue coctaBa HEKOTOPBIX OBITOBBIX M (hapMaleBTHYECKHX
IIPEnapaToB, COACPKAIIUX ONPEIEICHHYIO JOMIIO IPUMECEH, 110 UX ITUKETKaM.

IIpakTnyeckas padora 3- [IpurorosieHne pacTpopa ¢ 3aJJaHHOI MaCCOBOH J0JIel paCTBOPEHHOT'O BEIECTBRA.

Tema 3.5IBjaenus, npoucxoasiue ¢ Bemecrsamu (11 4)

Pa3zoenenue cmeceii. IloasTie 0 pa3aeneHUN CMece M OYHMCTKE BemecTB. HekoToprle mpocTeiimme crocoObl pa3aeeHns] CMeCel: TpocenBaHue, pa3aeiieHue
cMeceil MarHUTOM, OTCTaMBaHUE, ISKAaHTAaIlUs, IICHTPUPYTHPOBAHUE, Pa3/eIeHNEe C TOMOIIBIO JICTUTEITHLHON BOPOHKH.

Qunvmposanue. PubTpOBaHUE B JIA00OPATOPHH, OBITY U Ha MpoU3BoAcTBe. DUITBTpAT.

Aocopoyus. Tlonstue o6 agcopOumu u agcopOeHTax. AKTUBHPOBAHHBINA YTONbh KaK BAKHEHITHI alcOPOCHT, ero NCIOoJIb30BaHUE B OBITY, HA TPON3BOJICTBE
U B BOGHHOM Jiefie. Y CTpOMCTBO MPOTUBOrasa.

Hucmunnayusa, kpucmaniuzayus u evinapusanue. JJACTUIISAINS KaK MPOIECC BBIJCICHHS BEIIECTBA U3 KUIKOW cMecH. JlucTmmpoBanHas Boga U 00JIacTH
ee nmpuMmeHeHus. Ileperonka Heptn. Hedremponykrel. PpakimoHHAs IeperoHKa >KUAKOTO Bo3ayxa. Kpucramnms3anus u BhINapuBaHHWE B JabopaTopuu
(kpuctammmzaTopsl U GpapdhopoBbIE YAIIKN TS BRIIAPUBAHUS) U IPUPO/IE.

Xumuueckue peaxyuu. IloHSATHE 0 XMMHYECKOH peakLUM KaK IMpolecce MPEeBpalleHHUs] OJHHUX BELIECTB B ApPYyrue. YCIOBUS TEUCHUS M NPEKPAILCHUS
XUMHUYECKUX pEaKIui.

HpusHaKu XUMUYeCcKux peam;uﬁ. HN3menenue IBCTA, BbIIMAACHUC OCaJKa, paCTBOPCHUC OCAaaKa, BBIJACICHUC Ira3a.

JdemoncTpanuu. 1. [IpocenBanue cMecu MyKH W caxapHOro recka. 2. Paznmenenue cMecH MOpOIIKOB Cephl U Keie3a. 3. Pa3znmeneHue cMmecu MOpOIIKOB
cepbl U mecka. 4. PaznmeneHne cMecH BOJBI M PACTHTENBHOTO Macia C IOMOIIBIO AeTUTeNnbHOW BOpOHKU. 5. lleHTpudyrupoBanmne. 6. OunpTpoBanme. 7.
PecniupaTtopHbie Macku U MaplieBble MOBS3KU. 8. AJNCOpPONMOHHBIC CBOMCTBA aKTHUBHPOBAHHOTO yrii. 9. CUimMKareib M ero mMpUMEHEHUE B OBITY U JIETKOH
npombinuieHHOCTH. 10. [IpotuBoras u ero ycrpoticteo. 11. [lonydyeHne AUCTUITUPOBAHHONW BOJBI C MTOMOIIBIO J1aOOPATOPHONW YCTAHOBKH JJIsI TEPETOHKH
xunkocreit. 12. Komnekuust «Hedpts u HedrenponykTe». 13. Pa3neneHue cMmecu nepMaHraHaTa M JUXpomaTa Kajusi COCcOOOM KpucTajum3auuu. 14.
B3aumonelicTBue MopomkoB xene3a U cepbl pu HarpeBaHuu. 15. [lomydeHue yriiekucioro raza B3auMOJICHCTBHEM MpaMopa ¢ KHCJIOTOW u OOHapyX eHue
€ro ¢ TMOMOIIBK M3BECTKOBOW BOabl. 16. Karamutmdeckoe pasinoKeHHe NepoKkcuaa Bojopoaa (karanum3aTop — JIHOKCHJ MapraHma). 17.
DepMEHTATUBHOE PA3JIOKEHUE MEPOKCUIA BOAOPOAA C MOMOIIBI0 KaTal a3bl. 18. KHUCIOTHBIN OrHETYLIUTENb, €T0 YCTPOMUCTBO M HMPUHIMUI AcHcTBUS. 19.



Peaxmust HeWTpanu3auyu OKpameHHoro GeHonpTalenHoM pacTBopa Ienoyu kucioroil. 20. BzanmogeiicTBue pacTBOpOB NepMaHraHata U AUXpoMaTta Kallus ¢
pactBopoM cynbduta Hatpus. 21. Ilomydenue ocaaka ruapokcuaa menu (I1) umnm ruapoxcupa sxenesa(lll) peakumeir obmena. 22. PactBopenme
MOJyYEHHBIX 0CaJKOB T'HJPOKCHI0B MeTallI0B B kucnore. 23. [loaydenue yriekucnoro raza B3auMo/IeiiCTBUEM pacTBOpa KapOoHaTa HATPHsI C KUCIOTOM.

JlabopaTtopubie ombIThl. 1. M3roToBienune ¢uiabTpa U3 QUILTPOBaIbHOW Oymaru wium OyMaxxHOW canderku. 2. V3ydeHune ycTpoiCTBa 3a)KUTAIKH U €€
IJTAMEHHU.

JdomamHumii 3kcnepuMenT. 1. Pa3ienenue cMecu cyxoro MojioKa M pe4HOro mnecka. 2. M3rotoBieHne MapieBod MOBI3KH KaK CPEACTBA MHAWBHIYaJIbHON
3alUTHI B MEPUOJ dNuAeMuu rpunma. 3. OTcTanBaHue B3BECH MOPOIMIKA IS YHCTKU TIOCY/IB B BOJIE U €€ JieKaHTanus. 4. AcopOIusi aKTHBUPOBAHHBIM yrieM
KpacsIIMX BENIeCTB MENCU-KOMIbL. 5. AlcopOnus KyKypy3HBIMH TAJIOYKaMHU MapoB MMaxydyux BemiecTs. 6. M3ydeHue cocTaBa M NPUMEHEHUS CHHTETHYECKHX
MOIOIIMX CPEICTB, COAEPXKAIMMUX IH3UMEIL. 7. PasjokeHne cMecH NMHUTHEBOM CONBI M CaxapHOW MyApbl NMpH HarpeBaHwH. §. PacTBopeHme B Boie TabIETKH
actiupuHa YIICA. 9. IlpuroToBieHne N3BECTKOBOM BOJBI M OMBITH ¢ Hel. 10. B3aumoaeiicTBre pacTBopa epMaHTaHaTa Kajgus ¢ aCKOpOMHOBOM KHUCITIOTOM.

IpakTHyeckas padora 4 (JIOMaIIHKI KCITEPUMENT). BIpalnBanne KpUCTAIIIIOB COJIH.
IIpaxkTH4yeckasi padora 5. O4ncTKa MOBapEHHOU COJIH.

IIpakTuyeckas padora 6 (qomamuuit sxcriepument). Kopposus MeTasios.

Tema 4.Paccka3sl mo xumun (34)

Kuzup u nestensaocts M. B. JlomoHocoBa, [I. 1. MenneneeBa, A. M. byrnepoBa. OTkpeITHE, TTOTyd€HNE U 3HAUEHNUE BHIOPAHHBIX YYAIIMMHUCS BEIIECTB.
Hccnenoanusi B 001acTH XMMHYECKUX peakuuil: GOTOCHHTE3, TOpEeHHE M MEUIEHHOE OKUCJIEHHE, KOPPO3Us METAJIOB M CIOCOOBI 3aLIUTHl OT HEe, ApYyrue
peakuuu, BEIOpaHHBIEC yUaLUMUCH.









