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IosicnuTenbHast 3anucKa
Pabouyas nporpamma cocTapiieHa B COOTBETCTBUU C HOPMATUBHBIMH JI0KYMEHTAMH:
edepanvrozo ypoeus:

— @enepanbHbiii 3ak0H oT 29.12.2012 1. Ne273 — @3 «3akoH 06 06pazoBaHuu B PoccHiickoii
®enepaun» (.22 c1.2, 4.1,5 ¢1.12, 4.7 ¢1.28, ¢1.30, .5 4.3 ¢1.47, .1 u.1 cT. 48);

—  @ezepanbHbIi TOCYIAPCTBEHHBIN 00pa30BaTeIbHBII CTaHIaPT OCHOBHOTO 0OIIEro 0Opa3oBa-
HUSL, YTB. puka3oM MunoGpuayku Poccun ot 17.12.2010 Ne 1897 (11.18.2.2); |

— [lucemo @enepanbHoi ¢y k0bl 10 HAA30py B chepe 0Opa3oBaHus ¥ HayKH OT 16 mross 2012
r. Ne05-2680.

— Ilpukas Muno6puayxu Poccun ot 31.12.2015 Nel1577 «O BHeceHMM M3MeHEHHH B (eaepaib-
HBIA TOCYAapCTBEHHBINH 00pa30BaTE/IbHBII CTaHAAPT OCHOBHOIO 001ero 00pa3oBaHusl, yTBEp-
KACHHBIN NpuKa3oM MuHuctepeTBa oOpaszoBanis n Hayku Poccuiickoit ®eaepaumn o1 17 | 1e-
kaOpst 2010 r. Ne1897»

— nporpammsl 110 xumuu O. C. I'aGpuenssina (O. C. ['abpuesuisan, . A. IJJnnapeBa «[Iporpamma kvp-
ca XUMUH 7151 7 KJ1accay).

UHCMUMYYUOHAIbHO20 YPOBHA:

— VYcraB KpaeBoro rocyJapCTBEHHOTO ABTOHOMHOTO 00IIe00pa3oBaTebHOIO yUpPEekKICHUS
«KpaeBoii 1ieHTp 00pazoBaHus»;

— ocHoBHas oOpasoBatenbHas nporpamma KI'AOY «KpaeBoii ieHTp 00pa3oBaHus».

PaGoyas nporpamma oGecrieuuBaeT BBINOJIHEHHE (he/1epaibHOTO rocyIapcTBEHHOro  obpa-
30BaTEIBHOIO CTAH/APTA. |

Y4eOHO-MeToAHYeCKUH KOMILIEKC

Xumus. BBoaseiii Kype. 7 kiace. [ponenestuueckuii Kype (aBropel O. C. I"'abpuernsn, U. I, Oct-
poyMoB, A. K. AxjieOuHNH).
Pabouas tetpazap. 7 kiacc (aBropsl O. C. ['abpuesnsin, ['. A. Illunapesa).
Llesb yueOHOro npeamera

@opMHpOBaHKE Yy YYallMXCSl YMEHHS BUAETH M MOHUMATh LIEHHOCTb 00pa3oBaHMsl, 3HAYMMOCTh
XUMUYECKOIO 3HAHUS UL KaKIOrO 4YelIOBEeKa HE3aBHCUMO OT €ro Mpo(ecCHOHATbHOW AEATEIbHOCTH;
VMEHHUS pa3inyaTh (HaKThl U OLIEHKHU, CPABHMBATH OLIEHOUYHBIE BBIBOJIBI, BUIETh UX CBSI3b C KPUTEPUSIMHU
OLIEHOK U CBSI3b KPUTEPHUEB C OIPEAETICHHON CUCTEMON 1LIEHHOCTEH, (hopMyIupoBaTh 1 0GOCHOBBIBATEL COO-
CTBEHHYIO TO3MLIMIO;

®opMupoBaHue y 00y4alOIIMXCsl LETOCTHOTO MPEICTABACHHUA O MUPE U POJIA XUMHU B CO3/1aHUU
COBPEMEHHOM €CTEeCTBEHHO-HAYYHOH KapTHHBI MUpPa; YMEHHs OOBSCHATH OOBEKTHl M MPOLIECCH OKpPYIKa-
IOLLEH JIEUCTBUTEIBHOCTH — IPUPO/IHOM, COLIMATBHON,  KYJBTYPHOM, TEXHUUECKON Cpe/sl, MCTIOJIB3Y Sl
JUISL 3TOr0 XMMHYECKUE 3HaHWs; NpuodpereHre 00ydyarolMMUCs OIbITa pa3sHOOOPa3HON JESTEIbHOCTH,
[O3HAHUS U CAaMOIIO3HAHUS; KIIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEN ), UMEIOLIUX YHUBEPCAIIb-
HOE 3HAYEHHEe IS pa3jIMYHBIX BHUJIOB JESTEIbHOCTU: pEIleHUs MpodsieM, MPUHATUS PELUIEHH, MOMCKa.
aHanmza u 00paboTkn HH(GOPMAIK, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB H3MEPEHUH, COTPYAHUYECTBA.
0e301acHOro 00OpalieHust ¢ BELIECTBAMU B OBCE/HEBHOM JKH3HHU.
3a1a4u yyeOHOro npeamera

OOGpa3oBaTebHble:
- (hopMHUpPOBAHHE CUCTEMBI XUMUUECKMX 3HAaHMI KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOM KapTUHbI MUpA;

PazpuBaromue:
- pa3BUTUE JIMYHOCTH o6yqa}oumxcs1, UX UHTECJUVIEKTYaJIbHOEC U HPaBCTBEHHOE COBEPIICHCTBOBAHMC, q)()p-
MHMPOBAHUE y HUX IYMAHUCTUYECKUX OTHOLIEHUI M 9KOJOTUUECKH 11eJ1eCO00pa3HOro MOBEAEHNs B OBITY U
B TPY/10BOH JESITEIbHOCTH;

BocnurarenbHeie:
-(opmupoBaHue yMeHHII Oe30MacHOro  OOpallleHUsl C BELIECTBAMHU, MCIIOJIB3YEMBIMU B HOBCCHHCBWOﬁ



JKU3HH; BBIPAOOTKA MIOHMMAHKs! OOLIECTBEHHOM MOTPEOHOCTH B PA3BUTHI XUMHHM, a TAKKE (popmHpoBanme
OTHOIICHUS K XUMHUH KaK K BO3MOYKHOM 0OsacTu Oy ay1eit MpaKTHYECKOM AesSTe/IbHOCTH.
OO0was xapakTepHCTHKA y4eGHOI0 MpeaMera.

B cootsercTBUM ¢ DesiepanbHBIM FOCYIAPCTBEHHBIM 00PA30BATETHHBIM CTaHOAPTOM oc-
HOBHOI'O 00LIero 00pa3oBaHysl yyaliecs 10JKHbI OBIIA/ICTh TAKMMH MO3HABATEIBHBIMH YIeOHBIME JiCii-
CTBUSIMH, KaK:
yMeHue (popMyIMpoBaTh NpoOIeMy U FHIIOTE3Y,

CTaBUTD LIEJIU U 33J1a4¥, CTPOUTH IJIAHBI IOCTIKCHUS 1eJ1el M pellieHNs TIOCTaBIEHHBIX 3a1ay, l'IpOBOﬂI/II'l'b
OKCIICPUMEHT U Ha €ro OCHOBE /I€/1aTh BBIBOABI M YMO3AK/IKOYEHUs, IPEACTABISTh HX U OTCTauBATh CBOLO
TOYKY 3PEHHUSL.

Kpome storo, yuammecs J0/KHBI OBJIAJAETh IPUEMAMU, CBA3aHHBIMU C OIpe/eIeHHEM MOHSTHIL:
OIpaHMYMBATh UX, OMKCBIBATH, XapaKTepU30BaTh U CPaBHUBATH. CJI€0BATENIBHO, IPU U3YYEHUH XHUMUH B
OCHOBHOHM IIKOJIE y4yalHecs JOJ/DKHBI OBJIAJCTh YUYEOHBbIMU JCHCTBHAMHE, MO3BOJLIOUMMH UM J0CTHYD
JIMYHOCTHBIX, MPEAMETHBIX U METAIPEIMETHBIX 00Pa30BaTEeILHBIX PE3YJIbTaTOB.

[Ipennaraemas nporpamMma 1o XMMUK PackpblBaeT BK/Ial y4eOHOIO 1Pe/IMETa B AOCTH/KCHHC 11¢-
JIeH OCHOBHOTO OOILEro 0Opa3soBaHKs U ONpPEIEIsieT BAKHEHIINE COACPIKATE/IbHbIC JIMHUK TIPEAMETa:
BELLECTBO , 3HAHUA O COCTABE M CTPOECHUM BELIECTB, UX BAKHEHIIMX (DU3MYECKHX M XUMHUECKUX CBOJi-
CTBAx, OMOJIOTMUYECKOM JICHCTBUH;
XMMHUYECKasl peaklys — 3HaHUsA 00 YCIIOBHAX, B KOTOPBIX MPOSIBJLIFOTCS XMMUYECKHE CBOMCTBA BEILECTB,
crioco0ax yrnpapJieHus] XUMAYECKUMHU TPOLIECCaMHU;
IPUMEHEHHE BEIIECTB — 3HAHMS U OIBIT IPAKTUYECKOH JICATEIBHOCTH ¢ BELIECTBAMH, KOTOpble HanboJiee
4aCTO YMOTPEOIISIOTCS B [IOBCEIHEBHOM JKU3HH, IIMPOKO MCTIOJIB3YIOTCS B TIPOMBILIIEHHOCTH,  CEITbCKOM
XO3S1CTBE, Ha TPAHCIIOPTE;
S3BIK XMMHMU — CHUCTEMA BOKHEHUIIMX NOHATHI XMMHUH M TCPMUHOB, B KOTOPBIX OHU OIMHUCHIBAIOTCS. HO-
MEHKJIaTypa HEOPraHWMYECKUX BELUECTB, T. €. UX Ha3BaHWs (B TOM YMCJIE U TPUBUAIBHBIE), XUMUUECKUC
(opMyJIBl M ypaBHEHHMS, a TAKKe IpaBuiia IepeBoia HHPOpMaIMK C €CTECTBEHHOTO SI3bIKa Ha S3bIK XUMHUU
1 00paTHo.

IIpu otOope conep:kanus, KOHKPETU3UPYIOLIETO IPOrpaMMy, YUUTBIBAIOCH, YTO Mepe 00Imm 00-
pa30BaHUEM HE CTOMT 3aJaya Mpo(ecCUOHAIbHON MOArOTOBKYA O0YYAIOIIMXCS. ITO ONPEALINIO0 MOCTPOC-
HME Kypca KaK OOLLEKYJIBTYPHOIO, HAIPaBIECHHOI O, MPEkK/IE BCEro Ha (OpMUPOBAHUE U PAZBUTHE UHTEC)C-
Ca K M3YYEHHUIO XMMHUHU. YUTEHa OCHOBHAS OCOOCHHOCTD [10/IPOCTKOBOIO BO3pacta — Havyallo Mepexo/d ol
JIETCTBA K B3POCIIOCTH, KOTOPBIN XapaKTepu3yeTcs pa3BUTHEM [T03HABATEILHON CephI.

Ha srane ocHoBHOro o0uero cpeanero oOpa3oBaHMsl IPOUCXOAUT BKIFOYEHHE OOYydaroLMXCsl B
[IPOEKTHYIO M UCCIIEI0BATEIBCKYIO AESATENbHOCT, OCHOBY KOTOPOM COCTaBILIIOT TaKUE YHHUBEPCAIbHBLIC
yueOHble JeHCTBUS, KaK YMEHHE BHJICTh MPOOJIEMbl, CTAaBUTH BOMPOCHI, KIaCCU(UIMPOBATh, HAOIIO1aTh.
IIPOBOJIMTE SKCIIEPUMEHT, JIEJIaTh BBIBOJBI U YMO3AKIIOUEHHUS, OOBACHATD, JI0Ka3bIBaTh, 3ALIUIIATL CHOM
WJIEH, 1aBaTh OnpeaerneHns NoHATUsIM. Croa e OTHOCSTCS NTPUEMBL. CXOJTHBIE C OTNPEIEIEHUEM MOHSTHIT:
OIMCAHUE, XapaKTePUCTUKA, pa3bsICHEHUE, CPABHEHUE, pas/inueHie. DOpMUPOBAHUE ITUX YHHUBEPCAIBHDIN
yueOHBIX JIEWCTBUI HaUMHAETCs €LIE B HAYAIBHOM ILKOJIE, @ B KYPCe XMMUU OCHOBHOM LLKOJIbI IIPOMCXO-
JIAT UX pa3BUTUE U COBEPLICHCTBOBaHME. B CBA3M ¢ 3TUM pe3epBHbIE YaChl IUTAHUPYETCS] UCIIOJIB30BATh Ha
(GopMHpOBaHHE U PA3BUTHE YMEHUN IPOEKTHONM M HMCCIIEI0BATE/ILCKON JIEATEIbHOCTH, YMEHHUE BUICTH
1po0JIEMBL, JeIaTh BBIBO/BI U YMO3AKIFOUCHUS.

MecTto npeamera «BBeeHue B XUMHIO» B Y4e0OHOM I/IaHe

[Tporpamma Xumust. BBoaHslii Kype. 7 kiace. [Iponeiesruueckuii Kype—~ 34 yaca
B Tom yncne - 6 npakTHYECKUX 3aHATUH U 2 KOHTPOJIbHbIE PA0OTHI.

["n1aBHOE OoTiIMYME NpeIaraeMoii IporpaMMbl 3aKIIOYAeTCs B ABYKPATHOM YBE/IMUEHUH BPEMEHMU.
OTBEICHHOTO Ha M3yuyeHHe pasjena «MHorooOpasue BEUIECTB». JTO CBA3aHO CO CTPEMJIEHHUEM aBTOPOB
OCHOBATEJIEHO 0TPaboTaTh BaXKHEHIIINE TEOPETUUECKUE [TOJI0KEHUs
Kypca XHMHUH OCHOBHOH IIKOJIBI Ha 6oratoM (haKToJI0rM4ecKoM MaTepuaie XUMUHU 3JIEMEHTOB U 00pa3o-
BaHHBIX UMM BeIIeCTB. B nporpamme npeaycMOTPEHO pe3epBHOE BpeMsl, TaK Kak peajibHas [POOITH-
TEJILHOCTH Y4EOHOT0 T0/1a BCETr/1a OKa3bIBAETCsl MEHbBILIE HOPMATUBHOIA.
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B cBsi3u ¢ mepexoaom OCHOBHO# IIKOJIBI Ha TaKyio (OpMy MTOTOBOIi arrectaimu, Kak WA, B Kypce
IPEeyCMOTPEHO BpeMsl Ha MOJATOTOBKY K Heil. B mporpamme ocodoe BHUMaHHE YICNCHO COACPIKAHMIO.
CHOcOOCTBYIOMIEMY (DOPMHUPOBAHUIO COBPEMEHHOM €CTECTBEHHOHAYUYHON KapTHHBI MUpA, TMOKA3aHO IpakK-
THYECKOE MPUMEHEHUE XUMUUECKUX 3HAaHHIA.

[ locTpoenue yueGHOTO cofiepykaHus Kypcea OCYIIECTBIIAETCS MOCIEJ0BAaTEIbHO OT OOIIEro K YaCTHOMY ¢
VUETOM peai3aliii BHY TPUIIPEIMETHBIX U METAIPEAMETHBIX CBA3€H. B OCHOBY 110JI0JKEHO  B3aMMOJIEH-
CTBHE€ HAYYHOTO,  TYMAHUCTUUECKOTO, AKCHOJOTMYECKOrO,  KyJIbTYpPOJIOTMUYECKOro,  JIMUHOCTHO-
JIGATELHOCTHOTO, HCTOPUKO-TIPOOIEMHOT0, MUHTETPATUBHOIO, KOMIIETEHTHOCTHOIO MOAXO0A0B. Takoe 1o-
CTPOCHHE TMPOrPaMMbl COXpaHSET JIyullle TPAJULMU B Mojaye ydyeOHOro marepuaja ¢ IOCTENEHHBIM
VCITOYKHEHHEM YPOBHS €ro W3JI0XKEHUsI B COOTBETCTBMU € BO3pacToM yuaruuxcs. OHO Ipearnosaraer mno-
cJie/10BaTeIbHOE (HOPMUPOBAHKE U PA3BUTHE OCHOBOIIOIATAIOIIMX XUMHUECKUX MOHATHH ¢ 7 1o 9 Kitacc.

[IpuHunn or6opa coaepkanus:

[IponieneBTHYECKMI Kypc XUMUU «BBe/ieHre B XUMUIO» KYPC COCTOUT U3 YETHIPEX TEM:

[lepBast Tema «Xumua 6 uenmpe ecmecmeoO3HAHUAY AKTYATN3ZUPYET XUMUUECKUE 3HAHUS Y4dalllnX-
Csl, TIOJTyYEHHBIE TIPH M3YUEHUU TIPUPOIOBEACHMS, OMOIOTUH, reorpadui., GU3NKU U IPYTUX HAYK O [pU-
pojie. ITO yMEHBIIAET MCUXOJOIMYECKYIO HAIPy3Ky., BOSHUKAIOLIYIO C IOSBJIEHHEM B 8-M KJIacC€ HOBOI'O
1pe/MeTa. MO3BOJISIET 3aMEHUTDh CBSI3aHHBIE C 3TUM TPEBOYKHBIE OKUAAHUS HA MOJOKUTEIBHBIE IMOIMU
BCTPEUM CO CTapbIM 3HaKOMbIM. [lapasiiensHo MpoBOAUTCS MBICITE 00 UHTETPUPYIOLIEH PO XMMHUM B CH-
CTEME ECTECTBEHHBIX HayK, 3HAUUMOCTH 3TOrO IIPEJMETa Ul YCHEUIHOTO OCBOSHUSI CMEKHBIX IIPEJMETOB.
Taxas mexnpeameTHass MHTErpalms crocoOCcTBYET (GOPMUPOBAHUIO €IMHON €CTeCTBEHHOHAYUHOH Kap-
TUHBI MUpPA YK€ Ha HAYAJIbHOM 3Tare U3y4eHusi XUMUH.

B coorBeTcTBIM ¢ TPEOOBAHUAMHU I'OCYIAPCTBEHHOIO 00PAa30BaATENBHOIO CTaHAAPTa B Kypce Mo ruep-
KMBAETCsl, YTO XUMMsl — HayKa IKCIIEPUMEHTAIbHAs, II09TOMY pacCMaTpPUBAIOTCS TAKUE TOHATHS, KaK YKC-
[IEPUMEHT, HAOIIOICHUE, U3MEPEHUE, OTUCaHKEe, MOJIETTMPOBAHUE, THITOTE3a, BBIBO/I.

Jlns oTpaboTKM MPAaKTUYECKUX YMEHHMH YYalllMXcsi OTOOpaHbl HECIIO)KHBIE M TICUXOJIOTHYECKH J10-
CTYTIHBIE JUIS CEMUKJIACCHUKOB JJaDOPAaTOPHBIE U MTPAKTHYECKUE pabOThl, KOTOPHIE 3HAKOMBI UM IO Hadallb-
HOMY KypCy €CTECTBO3HAHMSA U JIPYTMM €CTECTBEHHBIM JTUCIMILTUHAM: O3HAKOMJIEHHE ¢ HECITIOXKHBIM J1a00-
paTopHBIM 000pYA0BaHHEM (YCTPOHCTBO IITATUBA, HATPEBATEILHBIX IPUOOPOB. XUMHUECKOM MTOCYIbI, KO-
TOPYIO OHM IPUMEHAIM paHee), POBE/ICHUE MPOCTEHIINX onepanuuii ¢ 00opy/10BaHUEM U BeLeCTBAMU
(mpaBuIIa HarpeBaHus, (GUKcalys pe3yIbTaToB HAOMIOACHUS U X aHAITU3 U T. J1.). DTOM LIeJIH CrocoOCTRY -
€T MPETyCMOTPEHHBIN B Kypce JOMAIIHUI XUMHUYECKUH YKCIIEPUMEHT, KOTOPBIH MOTHOCTBIO COOTBETCTBY-
¢l TpecOOBaHMAM O€30IIaCHOCTH IIPH €r0 BBIIOJHEHUH M BKJIIOYAET YIIEIIINe HbIHE U3 MPaKTUKU 00yue-
HUSI XUMMH TIPOJIOJDKMTENIBHBIE 110 BPEMEHM SKCIIEPHMEHTANIbHBIE paboThl (BBIpAIMBAHKME KPHCTALIOB.
HaOITI0/ICHUE 32 KOPPO3UEi METALIOB).

Bropas tema kypca «Mamemamuueckue pacuemst 6 Xumuuy 103B0seT 0TpaboTaTh pacuet-
HbI€ YMEHMS, CTOJIb HEOOXOAUMBIE IIPH PEIICHUN XUMUYECKHX 3a/1a4, B MEPBYIO OUepelb Ha HAXOXKIEHKC
YACTH 1IE7I0T0 (MACCOBAst IO SMEMEHTa B CIIOXKHOM BEIIIECTBE, MACCOBAs M 0OBEMHAs 10/ KOMITOHEHTOR B
CMeCH, B TOM Yuclie ¥ 101 npuMeceii). Kak BuHO, BHMMaHue o0palaeTcsi He CTOJIBKO Ha XUMHMIO, CKOJIb-
KO Ha MaTeMaTHKYy.

Tpetba Tema «Henenus, npoucxooaujue ¢ eeujecmeamuy aKTyaTM3upyeT 3HAHKUS ydalmxcs o Gu-
3UMYCCKHUX M XUMUYECKHX SBJIECHMAX, NOJYUEHHBIE HA YPOKAX M0 JPYTUM MpeaMeTaM, FOTOBUT UX K U3yue-
HMIO XMMUYECKOTO MpOoliecca Ha ClIe/IVIONeH cTyneHn oOvueHHs.

Yersepras Tema «Pacckazvl no xumuuy BKTIOUACT UHTEPECHBIE CBEICHUS O PYCCKMX XUMUKAX, 00
OTACJIBHBIX BCIICCTBAX Y HEKOTOPBIX XUMUYECKUX PEaKIIUIX.

M3yuyenne npeuiaraeMoro Kypca npeaycMaTpiBaeT MOBHIIICHUE YSIBHOIO BECa CAMOCTOSITEIbHOM
paboThl y4alMXxcs, HalpUMep, MPU MPOBEJEHUH JIOMAIIHEr0 XMUMHUYECKOTO YKCIIEPUMEHTA M 06CyKIe-
HUM €ro pe3yJIbTaToB, MOATOTOBKE COOOLIEHMH UI YUeHNUECKUX KOH(EPEHIHA, 3allluTe MPOEKTOB, Bbi-
Oope 0OBbeKTa VIS MOJArOTOBKM COOOLIEHMST WK 1TpoekTa 1 Ap. Kypc HarpasiieH Ha pa3BUTHE TAKUX JIOTH-
HCCKUX ONepaluil MbILUIEHUS, KaK aHa/Iu3 U CUHTE3, CPABHEHUE HA OCHOBE aHa/IM3a U CUHTE3a, 0000111e-
HI€, BBIABWKEHHUE U ITOATBEP/KACHUE WIIN OMIPOBEPIKEHUE THITOTES M T. J1.

| B 3akmoueHre MOXKHO OTMETUTb, UTO B Kypce MOUTH He 3aTPOHYThI TPeOOBAHMS CTaHIApTa XHUMH-

-
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HECKOro 00pa3oBaHKsl /Ul OCHOBHOM LIKOJBI, HANPHMED CHMBOJIBI XHMHUECKHX 3EMEHTOB H (OPMYJIbI
BCILCCTB CEMUKIIACCHUKH Y4aT TOMBKO 10 JKEIaHHIO, HE IIPETyCMOTPEHO COCTaBlIeHHe HOPMYII BELIECTB
I yPAaBHEHHI XUMHUYECKMX PEaKUMi, KOTOPbIE SBISIOTCH MATEpPUAIOM JUIS M3yUYeHHs B 00S3aTebHOM
KYpce XUMHH.

JIn4HOCTHBIE, MeTaNpeAMeTHbIE H NPeMeTHbIE Pe3yJIbTATHI 0CBOEHHs Y4eGHOro npeamMeTa
Jluunocmmuole

® B [ICHHOCTHO-OPUEHTALMOHHON C()epe — YyBCTBO TOPAOCTH 32 POCCHUUCKYIO XMMHUECKYIO HAYKY.
I'YMaHU3M, OTHOLLICHHUE K TPY /Ly, LEJIEYCTPEMICHHOCTD;,

* (opMHpOBaHHE LICHHOCTH 30POBOrO 1 0€30MacHOro 00pasa KU3HK: YCBOSHHE MPABII HHUBIL -
QIbHOrO U KOJUICKTUBHOIO 0O€30I1aCHOIO MOBEACHUS B UPE3BBIYAMHBIX CHTYALUSAX, YIPOKAIOIINN
YKU3HU U 3/I0POBBIO JIIO/ICH;

® B TPYJOBO# chepe — roTOBHOCTb K OCO3HAHHOMY BBIOOPY JasibHeliIel o0pa3oBaTebHOM Tpack-
TOpUH;

® B II03HABATE/IbHON (KOTHUTUBHOM, HHTEJUIEKTYaJIbHON) chepe — yMEHHE YIPaBIIsATh CBOCH M03Ha-
BaTEJIbHOM JIEATEIIbHOCTBIO.

® (DOPMHUPOBAHKE OCHOB YKOJIOTMUECKOH KYJIBTYPbl, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO YKO-
JIOTMYECKOTO0 MBILLICHHS, Pa3BUTHE OIbITa JKOJIOTMYECKH OPUEHTUPOBAHHOMN pe(bJ]eKCI/IBP[I()-
OLIEHOYHOM U MPAKTUYECKOU ACATEIBHOCTU B JKU3HEHHBIX CUTYalIUsIX;

Memanpeomemmnoie

® yYMEHHE CAMOCTOSATEIBHO OIPEAEIIATD LEIU CBOEro 00yUeHus, CTaBUTh U (POPMYJIUPOBATh [UIsi ceOsi
HOBBIE 3aJa4i B yu&Oe M IO3HABATEIbHON JEATEIbHOCTH, pa3BUBATH MOTHBBI M MHTEPECHI CBOCH
[I03HABATEJILHOM JICATEIILHOCTH;,

® YMEHHE CaMOCTOSITEJBHO IUIAHUPOBATH ITYyTH AOCTHIKEHMs LEJIEH, B TOM YHMC/IE ajlbTepHATHBHbIC.
OCO3HaHHO BbIOMpaTh Handosee YPPeKTuBHbIE CrIOCOObI pereHus yUeOHbIX U MO3HABATEILHbIX 3d-
nau; |

® YMEHHE COOTHOCUTH CBOM JIEHCTBUS C ILIAHUPYEMBIMU pE3yJbTaTaMH, OCYLUECTBIIATH KOHTPOJIb
CBOEH JEATEIBHOCTH B MPOLIECCE JOCTHIKEHMs pe3yJIbTaTa, ONpeaessaTh CocoObl AEHCTBUI B paM-
Kax TpPeUIOKEHHBIX YCJIOBHI M TpeOOBaHUM, KOPPEKTUPOBATh CBOU JIEHCTBUS B COOTBETCTBUHU C
V3MEHSIOLIENCS CUTYaLUE;

® yMEHME OLIEHMBATh IPABWIBHOCTBH BBINOIHEHUs yueOHOMW 3aaauM, COOCTBEHHBIE BO3MOKHOCTH €&
pELIEHUS; BIIQ/IEHUE OCHOBAMU CAMOKOHTPOIIS, CAMOOLIECHKH, TIPUHATHS PELUEHUA U ocymecmhc-
HUSI OCO3HAHHOTO BBIOOpA B YUEOHOH U IMO3HABATEIBHOM JICITETIbHOCTH; YMEHHE OIpEIENATh

MOHATHS, co3aaBath  00OOIIEHMs, YCTaHABIMBATH AHAJIOTUM, KIACCUPHULIMPOBATD.
CaMOCTOSITEIbHO BBIOMPATH OCHOBAHMSI M KPUTEPUU [UTsl Ki1acCU(UKAIIMK, YCTaHABIUBATh IIPUUMH-
HO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCy’K/IEHUE, YMO3aKIFOUeHUE (MHIyKTUBHOE, /1¢-
JlYKTUBHOE U 110 aHAJIOI'MU) U Je/1aTh BbIBO/IbI;

® YMEHHE CO3[aBaTh, IPUMEHATH U IIPEOOPA30BbIBATL 3HAKW U CUMBOJIBI, MOJEIIM U CXEMBI JUIsl pe-
IIeHUs1 y4eOHBIX M 1103HABATE/IbHbIX 3a/1a4;

e yMEHHE OpraHM30BbIBaTh YU4eOHOE COTPYIHMUYECTBO W COBMECTHYIO JAEATENHLHOCTh C YUMTEIEM I
CBEpPCTHUKAaMU; paboTaTh MHAMBUIYAIBHO U B IPYIIIE: HAXOAUTL OOLIEE pelleHHe W paspeLualh
KOH(JIUKTBl Ha OCHOBECOIJIaCOBAHMS MO3ULIMK U y4E€Ta HHTEPECOB; (bopMyIMpOBaTh,
apryMEHTUpPOBATh U OTCTAUBATh CBOE MHEHMUE;

® YMEHHUE OCO3HAHHO MCIIOJIB30BaTh PEUEBBHIE CPEACTBA B COOTBETCTBUU C 3a/a4yeil KOMMYHMKALIMK
JUISL BBIP@KEHUSI CBOMX YYBCTB, MBICJICH U MOTPEOHOCTEH; IUIAHUPOBAHUS U PEryJIALIUMU CBOEH Jies-
TEJLHOCTH; BJIAJIEHUE YCTHOM U MMCHMEHHOM PeUblo, MOHOJIOTHYECKOH KOHTEKCTHOM peubto; (hop-
MHpPOBaHHE W pPa3BUTHE KOMIIETEHTHOCTH B O0JIACTM MCIIO/IBb30BAHMA HMHOOPMALMOHHO-
KOMMYHUKALIMOHHBIX TEXHOIOTHiA;

e (opMupoBaHUE U PA3BUTUE IKOJOTMUECKOIO MBILUICHUS, YMEHUE IIPUMEHATH €r0 B MO3HABATEIb-
HOM, KOMMYHHUKATHUBHOM, COLMAILHOMN MPaKTHKE U MPO(eCcCHOHATBHON OpUEHTaLUH.

Ilpeomemmnvoie



e B nosHaBaTepHON cdepe: JaBaTh ONpEAENEeHHS U3YUEHHBIX MOHATUN: «XUMHUUYECKUN SJIEMEHTY.
«aTOMY, HOH», «MOJIEKYJIa», «IIPOCTbIE U CIIOKHBIE BEIIECTBA», «BELIECTBOY, «XMMUYECKas Gpop-
MyJ1a», KOTHOCHUTEIIbHAs aToOMHast maccar, «OTHOCHTEJIbHAs MOJIEKYJIIpHAs  Mac-
cay. «BAIEHTHOCTbY», «CTENEHL OKUCICHHUSD), «KPUCTAINYECKAs! PELLETKA»., «OKCHIBD), «KUCIOTBD,
«OCHOBAHMS», «COIM», «aM(pOTEPHOCTB», «MHAUKATOPY, «IIEPHOJAMYECKMIl 3aKOH», «Iepruo/mye-
ckas TabIuIay, «M30TOIBD, «XUMHUUECKAs CBSA3bY, «JIEKTPOOTPULIATEIBHOCTEY, «XUMUYECKas pe-
AKIHA», «XUMHUECKOE YPABHEHHEY, «T€HEeTUUECKast CBSI3bY, «OKHCIJICHUE, «BOCCTa-
HOBJIEHHEY, «INIEKTPOTUTHYECKAS! IMCCOLMALINAY, «CKOPOCTh XUMHYECKON PEaKInm;

e  OMMKCATh JEMOHCTPALMOHHBIE M CAMOCTOSITEIBHO MPOBEAECHHBIE XMMUYECKUE SKCIIEPUMEHTHI; OITH-
CHIBATH M Pa3IMuaTh W3YYEHHBIC KIACChl HEOPTaHMYECKUX COEIMHEHMIL. MPOCTBIE U CIOXKHEIE Be-
LLIECTBA, XUMUYECKHUE PEaKLNH;

e  KiIacCU(PUIMPOBATH U3YUEHHBIE OOBEKTHI U ABJICHNU;

| e jenaTh BBIBOBI U YMO3AKIIOUEHUS U3 HAOIIOIEHMH, M3yYEeHHBIX XMMUUECKUX 3aKOHOMEPHOCTEIA.
IPOrHO3MPOBATh CBOMCTBA HEU3YUEHHBIX BELIECTB [0 AHAJIOTMU CO CBOWCTBAMM M3YYEHHBIX:
CTPYKTYPHPOBaTh M3y4YEHHBIH Marepual U XUMHUYECKYI0 MH(MOPMALMIO, MOMYYEHHYIO M3 IPYIHX
MCTOYHMKOB; MOJETMPOBATH CTPOEHUE aTOMOB 3JIEMEHTOB 1-3 MEPUOI0B, CTPOEHHE MPOCTHIX MO-
JIeKyJT;

e B IECHHOCTHO — OPUEHTALIMOHHOMN cepe: aHATM3UPOBaTh U OLIEHUBATH TOCIEACTBUS I OKpYIKa-
FOILe cpebl OBITOBOM M MPOM3BOICTBEHHOMN JIESTEILHOCTH YENOBEKa, CBA3aHHOM ¢ repepaboTKoi
BELIIECTB;

e B TpynoBoii chepe: MPOBOAUTE XUMUUECKUI SKCTIEPUMEHT;

e B chepe 6e30MacHOCTH KUZHEAEATETBHOCTU: OKa3bIBATh MEPBYIO MMOMOIIIB [PU OTPABIECHUSX, 0XKO-
rax v Ipyrux TpaBMax, CBS3aHHbIX C BEIIECTBAMU U J1a00PaTOPHBIM 000PY/I0BAaHUEM.

KPUTEPUU U HOPMbI OLIEHKY 3HAHU OBYYAIOILIUXCSI
1. OueHka ycTHOro oTBeTA.
| OTtmerka «5»
OTBET ITOJIHBIN U NIPaBUJIbHBIN Ha OCHOBAHUM U3YUYEHHBIX TEOPUIA;
MaTepuall U3JI0KEH B ONPEIETIEHHON JTOrMUECKON NOCIe10BATEILHOCTH, JTUTEPATYPHBIM A3BIKOM;
OTBET CaMOCTOATEIbHBIN.
OT1BeT «4»;
OTBET MOJIHBIA U MPAaBWIbHBIA HA CHOBAHUM M3YUYEHHBIX TEOPHIA:
Marepuall U3JI0)KEH B QINPEAE/IEHHOM JOIMYECKON 110C/1€10BaTeIbHOCTH, IIPU 3TOM JIOIYIIEHbI JBE-
TPU HECYILECTBEHHbIE OLIMOKH, UCTIPABIEHHBIE 10 TPEOOBAHUIO YUUTEJIS.
OtrMmeTKa «3»:
- OTBET IOJIHBIM, HO IIPU 9TOM JOIMYyLIEHa CYUIECTBEHHAs OIMOKa UM OTBET HETOJIHBIN, HECBS3HBIM.
OtmeTka «2»:
- 1IpA OTBeTE OOHAPY)KEHO HEMOHMMAHMWE y4allMMCsS OCHOBHOTO coO/epKaHUsl yueOHOro Marepualia
.M TOTYIIEHBI CYIIECTBEHHBIE OIMOKHU, KOTOpbIE YUALIUICS HE MOYKET MCTPABUTh MPU HABOJISIINX
BOIIPOCAX YYUTEIA, OTCYTCTBHE OTBETA.
2/Onenka 3KCNEepHMEHTAILHBIX YMeHUH.
- OueHKa CTaBUTCS Ha OCHOBAHMU HAOJIIOJEHMS 3@ yYalllIMKCS ¥ MMCBMEHHOI'O OTYeTa 3a pa-

ooTy.

OTtMmeTka «5»:
- paboTa BBINIOJIHEHA TTOJIHOCTBIO U MPABWIBHO, C/E/IaHbl IPaBUIbHBIE HAOIOICHUS U BRIBOJIBI;
- YKCIIEPUMEHT OCYIIECTBJIEH 10 TUIaHy C YYETOM TEXHHKU O€30MacHOCTH M MpaBUJI pabOTHI ¢ Bellle-
CIBamMK 1 000py10BaAHUEM;
- LIPOSIBJIEHBI OPraHU3allMOHHO - TPYAOBbIE YMEHMS, MOJAEPKUBAIOTCS YUCTOTa pabouero mecra u
IOPSIJIOK (Ha CTOJIE, SKOHOMHO HCIIOIB3YIOTCS PEaKTUBEI).

OTmeTrka «4» :
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= pa60Ta BBITIOJTHEHA TPAaBUJIBHO, CAEJIaHBI I[TPaBUJIbHBIC Ha6H}OI[CHI/I$[ W BBIBOJBI, HO IIPH 3TOM DKC-

[ICPUMCHT IPOBEACH HC IMOJHOCTBIO WU JOITYIICHBI HCCYHICCTBECHHEBIE OLINOKH B pa60Te C BCIIC-
CTBAMH U 060pyIIOBaHI/ICM.

Otmetka «3»:
- paboTa BBINIOIHEHA IPABUJIBLHO HE MEHEE YeM HAMOJIOBUHY W/ JOMYIIEHA CYIIECTBEHHAs OlINOKA B
XOJIE OKCIEPUMEHTA B OOBSCHCHUH, B ODOPMICHUN PabOThl, B COOMOASHNN MPABUI TEXHUKH 0OC3-

OMAaCHOCTH Ha paboTe ¢ BewlecTBaMM U 00OpYI0BaHHEM, KOTOpas MCHpaBseTcss Mo TPeGOBaHMIO
YUHUTEJIS.

OtmeTka «2»:

- JlonyieHsl ABe (1 0osiee) cylecTBeHHbIE OMMOKHI B X0/1¢ IKCIIEPMMEHTA, B 00BACHEHHH, B 0(GOpPM-
JIeHUH pa0oThl, B COOIIOACHAN MPABUJI TEXHUKN G€30I1aCHOCTH IPH paboTe ¢ BELECTBAMU U 000pY-
JI0BaHUEM, KOTOpBIE YUALIUHCS HE MOXKET UCIIPABUTD JIaKe 110 TPeOOBAHHIO YUHUTEIS;

- paboTa He BBINOIHEHA, Y YYaIlerocs OTCYTCTBYET IKCIIEPUMEHTA/ILHbIE YMEHNUS. |
3. Ouenka ymeHHii pemiaTh pacyeTHbIe 3a4a4H.

OtMmeTka «5»:

- B JIOTMYECKOM PACCYyI)KICHUU U PEIICHUH HET OLIMOOK, 3a/1a4a pelieHa paloHaIbHEIM CII0COO0M:;

OrmeTka «4»:

- B JIOTHYECKOM PACCY /ICHUU U PELICHUS HET CyLIECTBEHHbIX OIIMOOK, HO 3a/1a4a peleHa Hepaliio-
HaJIbHBIM CIIOCOOOM, HJIM JOMYILIEHO He 0oJiee IBYX HEeCYLIECTBEHHBIX OLIHOOK.

OtmeTka «3»:

- B JIOTUYECKOM PACCYIK/IEHUU HET CYIIECTBEHHBIX OMOOK, HO JIOMylIeHa CYLIECTBeHHas OIIMOKa B
MaTeMaTUYECKUX pacuerax.

OTmeTka «2»:

- KIMEETCS CYLIECTBEHHBIC OLUMOKHM B JJOTUYECKOM PACCYIK/ICHUHU U B PELICHUU.
- OTCYTCTBHUE OTBETA HA 3a/IaHUE.
4. OueHka NHCbMEHHBIX KOHTPOJIbHBIX PadoT.

OtmeTka «5»:

- OTBET ITOJIHBIA ¥ NPpaBU/IBLHBIN, BO3MOKHA HECYIIIECTBEHHAs OMIMOKa.

OTmeTka «4»:

- OTBET HEIMOJIHBIN WX JOITYLIEHO He 0oJiee ABYX HECYLIECTBEHHBIX OIMUOOK.

OrmeTka «3»:

- paboTa BBIIIOJHEHAa HE MEHEE YeM HAIOJOBHHY, JIOMYIleHa OJHA CYIIECTBCHHAs OmMOKa 1 1pii
3TOM JIBE-TPH HECYIIECTBEHHBIE.

OTMmeTKa «2»:

- padoTa BBIIIOJHEHA MEHbLIE YEM HAloJIOBUHY WM COJACPIKUT HECKOJIBKO CYIIECTBEHHBIX OLIMOOK.

- paboTa He BBITNOJIHEHA.

IIpn OneHKE BBINOIHEHUS MUCBMEHHONW KOHTPOJBHONM paboThl HEOOXOJMMO YUHUTHIBATh TpeOOBaHUS
€/IMHOr0 Opporpapuueckoro pexuma.

5. Ouenka TecTOBBIX PadoT.

Tectel, cocTosALME U3 [IATHU BOINPOCOB MOXKHO MCIIOJIB30BATh TOC/Ie U3YYEHUS Ka)J0T0 MaTe-
puasa (ypoka). Tect u3 10—15 BonpocoB UCHONB3YETCS ISl MEPUOAUYECKOTO KOHTPOJISL. T€CTIH3
20—30 BonpocoB HEOOXOMMO UCIIOJIB30BATH JIUIsl UTOTOBOI'O KOHTPOJIS.

[Ipn oueHrBaHUM KCIIONB3YETCs ClleTyIoIas HKajla: /I TeCTa U3 MSTH BOIIPOCOB
* HET OIIMOOK — OLIEHKA «5»;
* 0JIHA OIIMOKA — OLIEHKa «4»;
* JIB€ OIIMOKH — OLIEHKa «3»;
* TpU OLIUOKH — OLEHKA «2».
J1u1s Tecta u3 30 Bonpocos:
* 85-100 % npaBUJIbHBIX OTBETOB — OLICHKA «3»;
* 70-84 % npaBUIBHBIX OTBETOB — OlIEHKA «4»;
* 50-69% npaBUIBHBIX OTBETOB — OLIEHKA «3%;
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« venble 50% npaBUIBHBIX OTBETOB — OLEHKA «2».

6. Ouenka pedepara.

Pedepar OLeHUBACTCS TI0 CIEAYIOIMM KPUTEPUSIM:

* co0OT01eHNE TpeOOBaHuit K ero 0opMIIEHHUIO;

* HEOOXOJAUMOCTD U JOCTATOYHOCTH /ISl PACKPBITHS TEMbI TIPUBEICHHOMN B TeKcTe pedepata uHOOp-
Maruu;

* yMeHMe 00ydaromerocs cBOOOIHO U3jaraTh OCHOBHbIE MJIEH, OTPaKEHHBIE B pedepare;

* C110COOHOCTH 00YYAKOIIErocs MOHATh CYTh 3a/]1aBaEMbIX YJIEHAMM aTTECTAllHOHHONW KOMHMCCHHU BO-
[POCOB U CHOPMYIUPOBATH TOUHEIE OTBETHI Ha HUX.

Copaepxanue yueOHOro npeamera

(1 u B Hemem0; Bcero 34 u.)

Tema 1. Xumus B neHTpe ectectBo3HaHus (11 v)

Xumus kak uacme ecmecmeosanus. Tlpeomem xumuu. ECTeCTBO3HaHNE — KOMILIEKC HayK O MPUPO/IC.
Hayku o mpuporie: husrka, xumust, 6uosnorus u reorpadus. [TonoxurenbHOe ¥ OTpULIATEIbHOE BO3CHCTBIE
yesloBeKa Ha MPUPOLLY.

[Tpeaver xumum. Tena v BetriecTa. CBOMCTBA BEIIECTB KAK MX MHAMBUTy aJIbHBIE PpU3HaKu. CBOMCTBA
BGIIICCTB KaK OCHOBA UX MIPUMEHEHMS.

Memoowr uzyuenus ecmecmeosnanus. HabmoaeHue Kak OCHOBHOM METO/I TO3HAHKS OKpYIKarolIe-
ro mupa. YcrnoBus npoBeaeHus HabmoneHus. [ unoresa kak npeanonoxkenue, OObICHAIOLIEE WIH IPeIcKa-
3pIBAIOLIEE MPOTEKaHNe HaOIFOIaeMOoro sIBJIeHHs. JKernepumeHT. JlabopaTopus. DKCriepuMeHT Jadopartop-
nuiit 1 poManrHui. CrocoObl GUKCUPOBaHMS pe3yJIbTaToOB dKcnepumeHTa. CTpoeHHe IIaMEeHH CBEYH, Cy-
XOT'O TOPIOYET0. CITUPTOBKH.

Mooenuposarue. Monenu kak abCTpakTHbIE KOITUU U3ydaeMbIX 00BEKTOB M mporeccoB. Mozenn
B (hu3MKe. BHCKI‘pO(i)OpHIaH MalllMHa Kak adCTpakTHas Moje/1b MOJHUU. Mojenu B Guonorun. buonoru-
YCCKUE MYJIDKA. MoJenu B XMMUK: MaTepralIbHbIE (MOJIE/IN aTOMOB, MOJIEKYJI, KPUCTAJIJIOB, amraparoB 1
YCTaHOBOK) ¥ 3HAKOBBIE (XUMUUECKHE CUMBOJIbL, XUMUYECKUE GOPMYJIIBI U YPABHEHMS ).

Xumuyeckas cumeonuxa. XUMUYECKUE CUMBOIBL. VX HamucaHue, mpousHOIIEHUE U UHPOpMAIHSI,
KOTOpYIO OHM HecyT. Xumudeckue ¢popmysibl. VX Hanucanue, mpousHOILIEHHE U HHGOPMALHS, KOTOPYIO
oHM HecyT. MHeKes! U KO3 DUITMEHTHI.

Xumusa u pusuxa. YHABEPCATBHBIN XapaKTep MOJIOKEHUH MOJIEKY/IIPHO-KMHETUYeCKOi Teopun. | lo-
HATHS «@TOM», «MOIIEKYJIa, «HMOH. Kpucrananueckoe coctosHue BelectBa. Kpucramwimyeckue pemeTku
TBep/IbIX BelecTB. [nddy3us. bpoyHOBCKOE IBMKEHME.

ArperaTHoe cOCTOSIHUE BeliecTsa. ['a3000pasHble, KUaKue U TBepble BelliecTBa. Kpucrawinueckue
1 amopdHbie TBepAble BelllecTBa. PU3NYECKUE U XUMUYECKUE SIBJICHMUS.

Xumus u ceoepaghus. 1'eonorndyeckoe CTpoeHHE TUTAaHETHI 3eMIls: Spo, MaHTus, Jurochepa. Die-
MEHTHBIM COCTaB Te0JIOTMYECKUX COCTABHBIX YacTel TmaHeTsl. MUHepasibl U rOpHbIe MOpojbl. MarmaTu-
HCCKHE M 0CA/I0YHbIE (OpraHUUYECKUE W HEOPTaHUUECKHUE, B TOM YHMC/Ie U TOPIOYUE) MOPOIBL.

Xumusa u 6uonoeus. XUMHUYECKUI COCTAB JKUBOM KJIETKU: HEOPraHMUYECKUE (BOJa U MUHEPAIIb-
HbIEe COJIM) U OpraHudeckue (OeaKu, KUPHbL, YIJIEBOIbl, BATAMUHBEI) BelllecTBa. [ IpocThie U clioyKHbIE Be-
111€CTBA, UX POJIb B )KU3HEAEATEIHLHOCTH OPraHU3MOB. buoioruueckas pois BO/IbI B KHUBOH KiieTke. Do-
TocuHTes. Ponbs xmopoduiia B mporuecce (oTocuHTe3a. buosormueckoe 3HaueHHE JKUPOB, OEIKOB,
Y(UPHBIX MACE, YIJIEBOJOB U BATAMUHOB IS JKU3HEAESATETHHOCTH OPTaHU3MOB.

Kauecmeennvie peaxkyuu 6 xumuu. IIoHITHE 0 KAYECTBEHHBIX PEAKIUSIX KaK O pEaKIUsIX, BOCIIPH-
HUMAEMbIX OPraHOJICIITHYECKH: C MOMOIIIBIO 3PCHUS, cilyXa, 00OHSHUs. AHanuTHaeckuit addekr. Ornpe-
JICJISIEMOE BEIIECTBO M PEaKTHB Ha HEr0. BO3MOKHOCTh M3MEHEHHsI UX POJIA Ha MPOTUBOMIOIOKHYIO.

Jlemonctpamu. 1. Komnekuus pa3HeIX Tea U3 OHOTO BEIeCcTBA WM MaTepuaa (Harmpumep, Jia-
OoparopHas rnocyna u3 crexia). 2. Komekimst pazinuuHexX Tea win ¢otorpaduii Tea U3 amfOMUHUS LIS
WITIOCTpALMU UEU «CBOWCTBA — IIPUMEHEHHEY. 3- YueOHoe 000pyI0BaHME, UCIIOIb3yEMOE MPU U3yue-
HUM QU3UKH, Ononorun, reorpadguu u xumun. 4. DiektpodopHas MalHa B AedcTBud. 5. ['eorpaduue-
ckue Mozeau (rodyc, kapra). 6. bruosornyeckue Mozaenu (MyJIsKU OpraHOB M CUCTEM OpPraHOB pacTe-
HI. JKMBOTHBIX M 4yeioBeKa).7. DU3HUYCCKHC M XHMHYECKHE MOJICIN aTOMOB. MOJIEKYJT BEIIECTB U MX
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KPUCTA/UTMYECKUX peleToK. 8. OObeMHbIE M IAPOCTEPIKHEBbIE MOJIEIN MOIEKY. BOJBL, YIVIEKHCIOO i
CEPHHCTOrO ra3oB, MeTaHa. 9- PacnpocTpaneHue 3amaxa 0JeKoIoHa, TyXOB WIH Ie300paHTa KaK MpoLece
addysun. 10. OOpasubl TBEPIBIX BELIECTB KPUCTALIMYECKOrO cTpoeHmst. 1. Moxenu KpUCTa/TUYe-
CKMX pemieTok. 12. Tpu arperatnpIx coctostHusi Bojbl. 13. [lepenBanye yIriIeKHCIOro rasa B CTaKaH.
YPaBHOBCLICHHBIH Ha Becax. 14. Koyulekimsa KpUcTaminueckux U aMOp(HBIX BELIECTB U U3/EIUIl U3 HUX.
I5. Kosiekumst MuHepasios (;1a3ypuT, KOPYHI, XalbKOIUPUT, QII0OpHUT, ranuT). 16. Komiekims ropHbix
1OPOJ (TPAaHUT, pasIiuHbIe HOPMBI KaIbLKUTA - MeJl, MpamMop, u3BecTHsK). 17. KomieKius roprodnx ne-
KOMaeMbIX (He()Th, KAMEHHbIH yroib, ciranipl, Topd). 18. Cnuprosas sKkcTpakuus XI0poduiia u3 3efie-
HBIX JIMCTBEB. 19. IlpokaimBanue Cyxol 3eJe€HM pacTeHuil B My(DEIBHOM ey Uil KOIMYECTBEHHOTO
OINpeJIeIeHNs] MUHEpaTbHbIX BelecTB B HUX. 20. KayecTBeHHas peakiws Ha kuciopos. 21. Kayecrsennas
peaKIus Ha yIIeKUCIIbIH ra3. 22. KayecTBeHHas peakiysi Ha U3BECTKOBYIO BOJLY.

JlabopaTopHubie onbIThl. 1. Onucanue CBOMCTB KUCIOPO/Ia, YKCYCHON KHCIIOTBI, AFOMUHUSL. 2.
CtpoeHue IU1IaMeHH CBeuM (CIIMPTOBKH, CYXOro roprodero). 3. HaGmoaeHne GpoyHOBCKOIO JIBHIKEHMS
YaCTUYCK YEPHOM TYIIN 110Jl MUKPOCKOIIOM. 4. M3yueHune rpaHuTa ¢ MOMOILBIO YBEJIMYUTEIBHOIO CICK-
na. 5. OOHapy:KeHUe JKUpa B CEMEHAaX MOJICOIHEYHUKA U IPELKoro opexa. 6. O6HapykeHHe YPUPHBIX
MaceJI B anesIbCMHOBOM Kopke. 7. O0Hapy:keHHe Kpaxmalia u Oeiika (KJIeHKOBUHbI) B IMIIEHUYHON MyKe. 8.
OOHapy:KeHHe YITIEKHUCIIOrO0 ra3a B BBIIBIXaEMOM BO3/IyXe C MOMOIIBIO H3BECTKOBOM BOJIBL.

Jlomamnuii 3kenepuMenT. 1. Msroroienne mozeneit Monekyn u3 riactiwinna. 2. JIuddysus
MOHOB IepMaHraHaTa Kaiaus B Boze.3. M3ydyenue ckopoctu auddysun asposzosneit. 4. lubdysus caxa-
pa B BoJe. 5. OIBITHI ¢ ITyCTOM 3aKpBITOH IIACTUKOBOM Oy ThUIKOM. 6. KoMmuecTBeHHOE OmpeiesieHue co-
JICpyKaHUs BOJIBI B CBEXKEH 3€iIeHH. 7. B3anMoaelicTBue ackopOUHOBOM KUCIIOTHI ¢ HomoMm. 8. M3ydenue co-
craBa IOJIMBUTAMUHOB M3 JIOMAIlHEN anTedyku. 9- OOHapykeHue kpaxMaiia B MPOIyKTaX MUTaHHUS.

IIpakTnyeckas padora 1. 3HaKoMCcTBO ¢ J1abopaTopHbiM 000pynoBaHueM. [IpaBuia 6e30n£c—
HOCTH I1pH paboTe B XMMUYECKOM KaOuHeTe (J1abopaTtopumn).

IIpakTHyeckas padora 2. Habmozaenue 3a ropsuieit csevoil. YcrpoiictBo criuproBku. [IpaBuiia pa-
OOTBI C HAIPEBATEILHBIMH [IPUOOPAMHU.

Tema 2.
MaremaTH4yeckue pacyerbl B XuMHH (9 4)

OmHnocumenvHvie aMOMHAs U MONEKYIAPHAs maccyl. 11oHsTHE 00 OTHOCUTEBHBIX ATOMHON M MO-
JIEKYJIApPHOM MaccaxX Ha OCHOBE BOAOPOAHOM eauHulbl. OnpeaeneHue OTHOCUTEIBHOM aTOMHOM Maccehbl
XMMHUYECKUX JIEMEHTOB M0 Nepuoandeckoit tabuuie. Haxoxnenue no ¢hopmysie BelmecTBa OTHOCH-
TEJILHOW MOJIEKYJISIPHONW MacChl KaK CYMMbl OTHOCHUTEJIbHBIX aTOMHBIX MAacC COCTaBJISIOLIMX BELIECTBO
XUMUYECKUX IEMEHTOB.

Maccosas oona xumuueckoeo snemenma 6 cnodiciom eewyecmee. [loHsTre 0 MaccoBoOi osie -(w)
XMMUYECKOTO JIEMEHTA B CIIOKHOM BEIIECTBE U €€ pacuer 1o (opmysie BewectBa. HaxoxaeHue Gopmyiibl
BELLECTBA 10 3HAYECHUAM MACCOBBIX J10JIEH 00pasyroLMX €ro 3JeMEHTOB (71 2-4acOBOTO U3YUYEHHUS Kyp-
ca).

Hucmoie eewgecmsa u cmecu. I 1oHsiTue 0 UMCTOM BelecTse M cMecu. CMecu razoodpasHbie (BO3/1yX.
IPUPOJHBIN ra3), KUAKUE (HEQTh) U TBepAbIE (TOPHBIE NIOPO/Ibl, KyJIUHAPHBIE CMECH, CUHTETHYECKUE MO-
roumwe cpeactsa). CMecu roMOreHHbIE U TeTepOreHHBIE.

Obvemuas 0013 KomnoHeHma 2azoeoti cmecu. [Tonsitue 06 00BEMHO# J1071€ () KOMITOHEHTA ra30Boil
cmecu. CocTtaB BO3/yXa U MPUPOAHOro rasa. Pacyer oObema KOMIIOHEHTA ra30BOM CMECH T10 €ro 00beM-
HOI J1071€, 1 HA00OPOT.

Maccosas oonsa eewyecmea 6 pacmeope. [1onsitiie 0 MacCoBOM J1071€ (W) BellecTBa B pactBope. Pic-
TBOPUTEJIb M PACTBOPEHHOE BEIIECTBO. Pacuer Macchl pacTBOPEHHOIO BEIIECTBA [0 Macce pacTBopa M
MacCCOBOM J10J1€ PAaCTBOPEHHOIO BEIIECTBA U JIPYTUE PACUETHI C UCTIOIB30BAHUEM 3TUX ITOHATHUH.

Maccoeas oons npumeceil. 11oHATHE 0 UUCTOM BelleCTBE U IpuMecu. MaccoBas 1o (w) npu-
mMecu B o0pa3ie UCXOHOro BemecTBa. OCHOBHOE BeUlecTBO. PacueT Macchl OCHOBHOI'O BELIECTBA 110
Macce BeIecTBa, COJAEpIKAIero ONpe/IeIeHHYI0 MAcCOBYIO JIOJIIO MpUMECEeH, U Jpyrue pacuersl ¢
MCII0JIb30BAHMEM ITUX ITOHATUH.

Jemoncrpauuu. 1. Munepasisl kynput u teHoput. 2. Oxcua prytu(ll). 3. Komnexkuun pas-
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JMYHBIX BUOB MpaMopa M M3Zeuil (WM WLTIoCTpaluil u3iennii) uz nero. 4. CMech peqHOro u ca-
XapHoro mecka u ux pasaenenue. 5. Komnekius «Hedts u nedrenponykrsi». 6. Komnekuus Obito-
BBIX cMeceil (KyJMHapHbIE CMECH, CHHTETHYECKHEe MOIOLINEe CPeJICTBA, MAMITyHH, HAlUTKA | Jp.). 7.
Jlmarpamma 00BEMHOrO cocTaBa Bo3zayxa, 8. JluarpaMma o0bEMHOr0 COCTaBa MPUPOIHOrO rasa. 9-
[IpuroToBeHue pacTBOpa ¢ 3aJaHHBIMI Maccoil M MaccoBoif joJeii pacTBopeHHoro Bemectsa. 10.
OG6pasibl BEMECTB ¥ MaTEPHUAJIOB, COJIEPIKalINX ONPEIEIECHHYIO 100 MPUMECEH.

JlomamHuii 3kcnepuMenT. |. M3yueHue coctaBa OBITOBBIX KYJMHAPHBIX U XO3SHCTBEH-
HbIX cMeceld 110 ITHKeTKaM. 2. IIpHroToBIeHHe pacTBOpa COIM, pacyeT MacCOBOM O PacTBOPEH-
HOT'O BEIIECTBA U OMNBITHI C MOJYYeHHbIM PacTBOPOM. 3- M3ydyeHue cocTaBa HEKOTOPBIX OBITOBBIX
¥ (papmalleBTHYECKUX MPenapaToB, COAEPIKALIMX ONPEAETEHHYIO N0JI0 MPUMECEH, 0 X ITHKET-
KaM.

IMpakTnyeckas padora 3- IIpurorosiieHyie pacTBopa ¢ 3aJlaHHONW MAcCCOBOM J10JIe pacTBO-
PCHHOTO BEIIECTBA.

Tema 3.

SiBneHus, npoucxoasimue ¢ semecrsamu (11 49)

Pazoenenue cmecei. TloHaTre o pa3je/ieHUU cMeceil U ouucTKe BellecTB. Hekoropeie 1mpo-
creimme crocoObl pa3ieIeHus CMECeii: IpoceuBaHue, pa3/ie/IeHue CMeCE MarHUTOM, OTCTauBaHHE.
JICKaHTalUs, HEHTPU(PYTUPOBAHUE, PA3/IeI€HUE C TOMOIIBIO AETUTEIbHON BOPOHKH.

Qunvmposanue. PUnpTpoBaHuE B 1ab60paTopun, OBITY U Ha POU3BOACTBE. DUIBTPAT.

Aocopbyus. Tlonatue o6 aacopOumu U aacopOeHTax. AKTUBMPOBAHHBIA Yrojib Kak Baxk-
Hemuii ancopOeHT, ero ucnojb30BaHue B OBITY, HA MPOU3BOJACTBE U B BOEHHOM Jieje. Y CTpoii-
CTBO MPOTUBOTA3a.

Hucmunnayus, kpucmaniuzayusa u evinapusaxue. JJUCTUNIALUSA KaK IPOLECC BBIACIECHUS
BCIIECTBA M3 KUAKOW cmecu. JluctunnupoBaHHas Boja U obiactu ee npuMmeHeHus. Ileperonka
Hebtu. Heprenpoaykrel. @pakiioHHas neperoHka KUAKOro Bosayxa. Kpucramiusauus U Beina-
puBaHue B 1abopaTopuu (KpuctaaauszaTopbl U GpapdopoBble YaIIKU IS BbIMAPUBAHUA) U IPUPO-
1e.

Xumuueckue pearxyuu. IloHATHE O XMMHYECKOW peaKUMM KaK Mpolecce MpeBpalleHus
O.1HMX BELIECTB B Jpyrue. Y C/IOBUs TEUEHUS U MPEKpallleHUss XUMUUECKUX PeaKInid.

[Ipuznaxku xumuueckux peaxyui. VI3meHeHue 1BeTa, BbINAJEHHE OcCaaKa, pacTBOpPEHHE
oca/lKa, BblJIeJICHUE rasa.

HNemouncTtpanuu. 1. [IpocenBanue cmecu MykH U caxapHoro necka. 2. Pazgenenue cmecu
IIOPOLIKOB CEPBl U kKee3a. 3. Pasjenenne cMecH MopouKoB cephl U necka. 4. Pasnenenue cmecu
BOJIbI U PACTUTEJIBHOIO Macjia ¢ MOMOLIBIO AEIUTEIbHONW BOPOHKU. 5. LleHTpudyrupoBanue. 6.
®unbTpoBanue. 7. PecniupatopHbie Macku M MapiieBble MOBS3KU. 8. AncopOLMOHHBIE CBOMCTBA
aKTUBUPOBAHHOIO yrid. 9. Cunaukaresnb U ero nNpuMeHeHUe B ObITY U JIETKOW MPOMBIIIEHHOCTH.
lg. [IpotuBoras u ero ycrpoiictBo. 11. [lonyuenue 1UCTUIIMPOBAHHOM BOJIBI C TOMOIIBIO J1abO-
paTOpHON yCTaHOBKHU [UIs neperoHku xkuakocrei. 12. Konnekuusa «Hedts 1 HepTenpoayKThI».
13. Paznenenne cmecH nmepmMaHraHata M AUXpomara Kajaus crnocoOoM Kpuctaiauzauuu. 14. B3a-
MMOJEHCTBHE MOPOLIKOB JKejle3a M cepbl NMpU HarpeBaHuu. 15. [loayueHue yriekucioro rasa
B3aMMOJIEICTBUEM Mpamopa ¢ KUCIOTONH U 00OHapy)KEeHUe ero ¢ MOMOIIbI0 U3BECTKOBOM BOJKI. 16.
KatasnuTudeckoe pasjloKeHMe NepoKcHaa Bojopoaa (KaTaiau3zaTop — JAMOKCH] MapraHia).
1 7. depMeHTaTHBHOE Pa3oKEHHE MEPOKCH/1a BOJAOPOIA ¢ MOMOIIBIO KaTai a3bl. 18. KuciaoTHbrii
OIHETYIINUTEIb, €r0 YCTPOUCTBO U NpuHUMN jaeicTBuA. 19. Peakuus HeliTpanu3zanum okpameHHOrO
(benondranernHoM pactBopa uiea04u kucaotToi. 20. BzanmoaeiicTBue pacTBOpoB rnmepMaHraHara u
JMXpomara Kajaus ¢ pacTBopoM cyibhuta Hatpus. 21. [Tonyuenue ocaaka ruapokcuga meau (I11)
uim rugpokeuna xkenesa(lll) peakuueit o6mena. 22. PacTBopeHUe MOJYYEHHBIX OCaJKOB T'M/I-
POKCHIOB M€Ta/UIOB B KucjaoTe. 23. TloayueHne yriekucioro rasa B3auMOJEHCTBHEM pacTBOpa
KapOoHaTa HaTpUsl C KUCIOTOM.

JlaGoparopHbie onbIThl. 1. M3rotoBienue ¢guibrpa u3 GpuUIbTpoBaJIbHONW Oymaru uiau Oy-
MJaX(HOP'I candetku. 2. M3yueHue ycTpoiicTBa 3aKUrajiku U e¢ IJaMeHH.



JMomawmHuii 3kcnepumenT. 1. PasjiesieHne cMec cyxoro Mosioka W pedHoro necka. 2. Ms3-
FOTOBJICHUE MapJIeBOM MOBA3KHM KaK CpeACTBAa MH/IMBUAYAJIbHON 3alUTBl B MEPUOMA STUIEMUM
rpunmna. 3. OTcTauBaHue B3BECH MOPOIIKA JUIsl YUCTKM [OCY/IbI B BOJAE W ee aekaHTauus. 4. AJ-
copOuus aKTUBUPOBAHHBIM YIJIEM KpacsSIIUX BEIIECTB MENCU-KOBL. 5. AICOpOLMs KyKypy3HbIMU
MmajJjouykaMy NapoB Maxydux BemecTB. 6. M3yyeHue coctaBa U IPpUMEHEHUS! CUHTETHYECKUX Mo-
IOLIUX CPEJCTB, COAEPKAIIMX YH3UMBL. 7. Pa3iokeHne cMecu MUTHEBOM COJBl U CaXapHOMW IMy/Ipbl
npu HarpeBaHuu. 8. PactBopenue B Boje Tabietku acnupuna YIICA. 9. [IpuroroBieHune u3BecTko-
BOM BOJBI U onbITHL ¢ Heil. 10. B3anMozeiicTBue pacTBopa nepMaHraHaTa Kajius ¢ ackopOMHOBOI
KUCJIOTOM.

[IpakTHuyeckas padora 4 (JoOMaLIHUIN YKCIIEPUMEHT). BblpaliuBaHue KpUCTAIJIOB COJIH.

IIpakTHyeckasi pabdora S. OuncTKa IOBAPEHHON COJIN.

[TpakTuueckas padora 6 (qomalHuii skcrepumenT). Koppo3us metanios.

Tema 4. *

Paccka3sbl no xumum (34)

Vuenuueckas kongeperyus « Boloarowuecs pycckue yueHvle-xumukuy. JXU3Hb U JA€ATE/b-
Hocte M. B. Jlomonocoga, /1. 1. Menaeneesa, A. M. bytieposa.

Konkypce coobwenuii yuawuxca «Moe nobumoe éeujecmeor». OTKPBITHE, MOJIYUYEHUE U 3HA-
yeHUEe BBIOpAHHBIX y4YalUMUCS BEILECTB.

Konkypc yuenuueckux npoexmos. ViccienoBanust B 001aCTH XMMUUECKHX peakuuii: $hoto-
CHHTE3, TOPEHUE U ME/UIEHHOE OKHCIICHHEe, KOPPO3Usl METANIOB M CIIOCOOBI 3alMTHI OT Hee, )13
rMe peakluu, BbIOpaHHbIe YyUallluMUCs.

V=

YUYEBHO-TEMATUYECKWH IJIAH

Ne Tema KoaunuectBo yacoB B Tom uuncie
=
o} ) 5
~ . = O
o 3 2 s
(D]
s = = %
= < s > =
< I 2 3} =
R &)
S = o) =5
o © o = o
o, = 8 = = =
=hK=? ) = =]
o Q g = S o
i = iR = e
1. | XuMus B LIGHTpPE €CTECTBO3HAHUS 11 11 2
2. | MaTteMaTthuecKue pacuyeTsl B XUMUHU 9 9 1 1
1
3. | SIBieHus, NpoOUCXOAALIHE C BeLe- 11 11 3 1 .
CTBaAMHU ‘
4. | Pacckassl 1o xuMuu (34) 3 3
Hroro 34 34 6 2
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TemaTnueckoe IVIAHUPOBAHHE YPOKOB XHMHH B 7 kJacce

No MJIAHUPY - Tema ypoka Copepxanue IKCNEepUMeEHT /3

ypoka | emasjara
I'naBa I. Xumus B nenTpe ecrecrBosHanus.(11 4)

1 Cenr | Xumus Kak yacTh ecte- | EctecTBO3HaHME — KOMIUIEKC Hayk o npupone: ¢pusuky, | JI. Komrexums npen- | §1. CocraBuTh
CTBO3HAHUSI. [Ipeamer | xumun, 6uosiorun u reorpaduu. [TosoxuTeILHOE U OT- | METOB U3 AIIOMUHUSA. | IPOCTOH TUIAH.
XUMUM. puLaTelbHOE BO3JEHCTBUE UEJIOBEKA Ha [PUPOLY.

[Ipeamer xumun. Tena u Bemecta. CBONCTBA BEIIECTB
KaK UX MHIMBUyalIbHbIE pU3Haku. CBOMCTBA BEIIECTB
KaK OCHOBA UX IPUMEHEHUSI.

2 Cenr HaGmonenue u sxcnepu- | Habmoienne kak 0OCHOBHO#M MeTo/ mo3HaHus okpyxa- | J[. Yue6Hoe obopyno- | §2. IloaroroBka K
MEHT KaK METOJbl M3yde- | IOIero Mupa. YCiIoBHs NpoBeaeHus: HaboeHus. ['u- | Banue, HCIONB3yEMOe | PAKTHYeCKO pa-
HUS  €CTECTBO3HAHMSA M | 110Te3a KaK MPEeANoNoKeHne, OObACHAIONEC WK Mpejl- | Ha  ypokax — ¢usuky, | 6ote Nel.(ctp 14).
XUMMHU. CKa3bIBalolIee MpOoTeKaHne HabII0AAeMOro sBICHUS. | OUOJOTHH, Teorpaduu

DxcnepumenT. JIaboparopusi. U XUMUH.

3 Cenr [IpakTrueckas pabGora | [IpaBuia texHukn 6€30macHOCTH IpU paboTe B XUMHU- [ToaroroBka K
Nel «3nakomcrBo ¢ 1abo- | ueckom kabunere. JlaGoparopHoe oOopynoBaHue: NPaKTUUECKON pa-
paTopHBIM 000pY/I0BaHU- | YCTPOHUCTBO, HA3HAUEHHUE, IPHEMBI OOpaLCHUS. oote Ne2.
em. IlpaBuna TeXHUKH
0e301acHOCTH. »

4 CEHT [IpakTnueckas paGota | Habmoaenue. YcTpoilcTBO CIUPTOBKM M IpaBuiia 00- IlogroroBka  J10-
Ne2 «HaOmronienune 3a ro- | paieHusi ¢ HarpeBaTelbHbLIMU IPUOOPAMHU. kianos: «M3 wmc-

psAmEen cBeyoi. YcCTpoi-
CTBO U paboTa CHUpPTOB-
KU.»

Topuu  n300peTe-
HUsL 2JIeKTpodop-
HOU MallUHbI»,
«ctopuss  mosiB-
JIeHus rio0yca»




5 Okt MoenupoBanue. Mogenn B ¢usuke. Moaenu B Ouosnorun. Mojenu B §3. Beryunts
XUMHUU: MaTtepuajibHble (MOJEIN aTOMOB U MOJIEKYJI) U CUMBOJIBI C Ha3Ba-
3HAKOBbIE (XMMHMUYECKHUE 3HAKU U XUMHUYECKHEe (Gopmy- HuaMu 10 xumu-
JIBI) YECKMX  DJIEMEH-

TOB.
6 Okt Xumuueckue 3HakM ¢ | XMMHUYECKHI JIeMeHT, Xumuueckue 3Haku. Mx obosna- | JI. Illapocreprxnessie | §4.Bbiyunuts cum-
hopmyIbL. YeHHe, NMPOU3HOLICHHE U WHPOpPMalUs KOTOPYIO OHM | MOJAEJIM BOJbI, YyTIJe- | BOJIBI U Ha3BaHHS
HecyT. Muaekesl n kodpduumentsl. IIpocTsie U €10k~ | KHCIIOrO ra3a, MeTaHa. | 3JIEeMEHTOB.
HbIC BEUICCTBA.
7 Okt Xumus n pusuka. [ToHsTre «aToM», «MoOJIeKyJa», «1oH». OcHOBHBIE 10- | JI. OOpa3susl TBepabIxX | §5.
JIOXKEHUSI aTOMHO-MOJIEKYJIIPHOTO yueHus. Kpucramiu- | BemecTs  KpucTauiu-
YeCKHE COCTOSIHUE BEILECTBa. 4ECKOI'0 CTPOEHHS.
& Okt Arperatipie  coctosiHus | [Tonstue 00 arperatHom coctosHuM BemiecTsa. l'aszo- | JI. Boga B 3 arperar- | §6. IloaroroButs
BEIIIECTB. oOpa3Hble, KHUJIKAE U TBEpAble BellecTBa. OU3NYECKUE | HBIX COCTOSHHUSAX. KpaTkue coobime-
M XUMHUUYECKHUE SBJICHUS. JIO. OnwIT ¢ nycToif | HUS O MUHEpanax.
3aKpBITON  IUIacTUKO- | 3ajzanue 8 (cTp
BOU OYTBLIKOM. 41)
9 Hos Xumus u reorpagusi. ['eomoruyeckoe CTpoeHue IulaHeTsl 3emis: spo. mad- | JI. Komnekuus mune- | §7.
TS, Jiurocdepa. MuHepaibl U TOPHBIE IOPOBI. paJIoB.
JI. I3yuenue rpadura
C TIOMOIIBIO YBEJINYHU-
TEJBHOI'O CTEKJIA.

10 HOs Xumus 1 OM0JI0rus. Xumuyeckuit coctaB xuBoit kieTku. IIpocteie u cnox- | JI. Tabmuua «Kusor- | §8
HbIEe BEIECTBA, UX POJIb B KU3HEIAESTEIBHOCTU Opra- | Hass W pacTUTEIbHas
Hu3MoB. DoTtocuHTe3. buolornueckoe 3HaueHHE KU- | KIETKa»

] poB, 0eKOB, 3QUPHBIX Macell, YIJIEBOJIOB U BUTAMUHOB. )
11 Host KauectBennbie peakiiuu B | [ToHATHE O KaUECTBEHHBIX peaKLMsX. H3. KauecrBennas | § 9
XMUMHH. peakuys Ha KUCIOPO/L.
I'nasa II. MaTtemaTtuka B xumuu. (9 4)
12 HOS OtHocurenbHas atoMHas | OTHOcUTENbHAs aTOMHAs Mmacca JjeMeHTa. Moleky- § 10.

U MOJICKYJISIpHAsi Macca.

asipHast Macca. Onpenenenre OTHOCUTENBHOM aTOMHOM
MaccChl XMMHYECKUX 2jieMeHTOoB 110 Tadauue /.M. Men-
JleJIeeBa.




13 JIEK MaccoBas j10Jis1 dsiemenTa | [ToHsTue 0 MaccoBOM J10JIe XMMHUYECKOIO 3JIEMEHTa B §11, Bonipockr 4, 5
B CJIO)KHOM BELIECTBE. CJIOYKHOM BEILIECTBE U €€ pacyeT 1o Gopmylie. (cTp 65)

14 JEK Yuctele BemiecTBa U cMe- | [Tonsrue o uncrom Bemecrse U cmecu Cmecu romoren- | J1. Komtekuus mpamo- | § 12.

CH. HBIE U I€TEPOrE€HHBIE. pa, HedTu.

15 JIeK O6bemuas jonst rasza B | Ilondarre 06 00bEMHOI J1051€ KOMIIOHEHTA Ia30BOM CMe- §13
CMECH. cu. CocraB BO3/lyXa U IIPUPOJIHOIO rasa.

16 JIeK Maccosas nois BemiectBa | [lonstie o MaccoBoit jlose BemecTBa B pactBope. Pac- § 14. Iloaroroska
B pacTBOpE. TBOPUTEIh U PACTBOPEHHOE BelecTBO. Pacyer Macchl K  [PaKTHYECKOi

pacTBOPUMOr0 BEILIECTBA MO Macce pacTBopa U Macco- pabore Ne3
BOI J10J1€ pACTBOPEHHOI'O BEILIECTBA.

17 SHB [IpakTnueckas pabora PacueTHble 3a1aun
No3 «[Ipurorosiienune C  HCIOJIL30BaHU-
pacTtBopa ¢  3aJaHHOM €M IOHATHUS «Mac-
MAacCOBOM JI0JIEM pacTBO- COBast J10JIs1».
PEHHOIO BELECTBA.»

18 SHB MaccoBas jjons npume- | [lonsitue o uuctom BemecrBe U npumecu. Maccosas | JI. Komtekuus mune- | § 15.
cell. J0J1s1 pumecei B oOpasiie MCXOAHOro BeuiecTsa. Pac- | paibl U ropHeie mopo-

YeThl MacChl OCHOBHOI'O BEILIECTBA 10 MAcCe BEIECTBA, | JIbl.
COJIepKalIETO ONPEJICICHHYIO MAaCCOBYIO JIONIIO IpUMeE-
ceil.

19 SIHB Pewienue 3aj1a4 u ynpax- IToaroroska K
HeHul 1o teme «Marema- KOHTPOJIBHON pa-
THKA B XUMHU» oore.

20 SIHB Konrtposabnas padora Nel
«MaremaTtnka B XUMHW»

. I'napa I11. SIBnenus, npoucxoasimue ¢ Bemecrsamu. (11 4). .

21 desp Paznenenue cMmeceit. | CniocoObl pazzeneHus cMecei U ouucTKa Beulects. He- § 16 (crp 83-85),
CnocoObl paszesieHus | KOTOpble MpOCTeiIne crnocoObl pa3JIeNeHust CMECEH: IpaKTHyecKas pa-
cMmeceil. npocerBaHue, OTCTAuBAHUE U T.J. 0ora Ne4 «Bripa-

IIMBAaHKE Kpu-
CTAJIJIOB COJIN. )
22 desp OunbTpoBaHUE. duibTpoBaHKMe B J1abopaTopuu, OBITY U Ha npousBoi- | JID. OuibTpoBa- | § 16 (ctp 86-87)

cree. [lousitue o puanrpare.

nue.(Pasjienenue cme-
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CH BOJBl M PEUYHOIO
necka)
23 ¢deBp AJjicopOrus. [Tonsitue 06 ajicopbumu U ajcopOeHTax. § 16 (ctp 87-89)
24 ¢besp Jluctrmanus. Jluctmuisinust kak npouece Boiaesnienus seuiectBa u3 | J1. Komnekuus «Hedts | § 17
KUAKOM cMecH. JlucTtumimpoBaHHas Boja U 00JIacTH ee | U HePTenpO Iy KThI»
PUMEHEHUS.
2 Mapr OOGcyxaeHue  pesyJibTa- [ToaroroBka K
TOB TPaKTUYECKON pado- NPAaKTUYECKON pa-
Tel Ned «BplpaniuBanue oote N5 (Ctp 95)
KPUCTAJLJIOB COJTN»
26 Mapr | [IpakTnueckas pabora IIpakTrueckas
No5  «Ouncrtka nosapeH- pabora Ne6 «U3y-
HOM cosin» YeCHUE Ipollecca
KOppO3UM  KeJie-
3a»  (JOMalIHui
TBIT)
27 Mapr XHUMHUUYECKUE peakiuu. | [ToHsTe O XMMHUYECKOW peakIMu Kak IIpolecc IIpe- § 18
YenoBus MPOTEKAHMSI | BPAILIEHUS] OJTHUX BEIIECTB B JIPYTUe. Y CIIOBUs TEUEHUS
XUMUYECKUX PEAKLIM. M IIpEeKpalleHus] XUMUUECKUX PEaKLUii.
28 Anp [Tpuznaku  xumuueckux | IIpusnaku xumuueckux peaximii. O0pazoBaHue ocajka, § 19
peakimii. BbI/ICJICHUE Ta3a, MOsIBICHUE 3araxa, U3MeHEHHe 1BeTa,
BbI/ICJICHUE WJIU TTOTJIAIIEHUE TEILIA.
29 Arip OOcyxjeHue  pesylibra- [loaroroButs J10-
TOB TpakTU4YecKoil pado- KJIajbl Ha TeMYy
Tl N6 «M3yuenue Impo- «Bpiarouecs
[lecca KOppo3uu JKeje3an . PYCCKHE YyYeHble-
(OMaIHUI OIIBIT) XUMUKI
30 Anp O0o0uIeHHe W aKTyalu- [Toaroroska K
3alMsl 3HAHUH 110 TeMe KOHTPOJIBHOM pa-
«sIBieHus Npoucxoasime 6ote No2
C BELIECTBAMMY
31 Anp KourposbHast pabora No2

«SIBJICHUST IPOMCX OIS IIINEC
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C BC€ICCTBAMU»

I'naBa IV. Paccka3bl no xumuu (3 4)

32 Maii Yuennueckasi koHdepen- | Kuzup u gearenbHocts M. B. Jlomonocosa, J[. U. [ToaroroBute co-
s «Beiparonmecs pyc- | Menjeneesa, A. M. bytieposa. ob1eHne
CKHE YUEHBIC-XUMUKN»

33 Maii Konkypc coobuieHuit | OTKpbITHE, TOJyY€HUE U 3HAYEHUE BBHIOpAHHBIX yya- [ToaroroBurs co-
yuanuxcs «Moe J1100H- | IUMUCSH BEIIECTB. obuieHue
MOE XHUMMUECKOE Belle-
CTBO»

34 Mait KoHKypC ydeHHUYECKUX WccnenoBanus B 00J1acTH XUMUYECKUX peakuuit: ¢o- [loaroroButh
MPOEKTOB, MOCBSIIEHHBIA | TOCUHTE3, TOPEHUE U MEIEHHOE OKUCIIEHHE, KOPPO3HUs [IPOEKThI

HcclieI0BaHusAIM B 00u1a-
CTU XUMHYECKUX peak-
U

METAJIJIOB M CIOCOOBI 3alllUTHl OT HEeE, Apyrue peak-
LHHUH, Bbl6paHHbI€ yYHyalunuMHcCs.

B pe3yismanie usydenusa Xumul y4eHuUK Hayuunica nOHUmMantob

XUMUYECKYIO CUMEB0TUKY: 3HAKN XUMHWYCCKHUX 3JICMCHTOB, (I)OpM_VJIbl XUMHUUYCCKUX BCHICCTB,
* GUIICHEHWIUE XUMUYECKUE NOHAMUA: XUMUUYECKUI 2JIEMEHT, aTOM, MOJIEKYJId, OTHOCUTCIIBHBIC aTOMHAs 1 MOJICKYJIIpHAasi MaCChI,
* OCHOGHbIE 3AKOHbHI XUumui: COXpaHCHHs MacCChbl BCHIECTB, ITOCTOAHCTBA COCTABa;

NOJYYUT BO3MOKHOCTb HAYIYHTHLCH

* HA3bIGANIL: XUMUUCCKUE DJIEMCHTBI, COCAMHEHUS;
* 00bACHAMb: GU3MUECKUI CMBICI aTOMHOTO (IIOPAIKOBOI0) HOMEPA XUMHUYECKOTO JIEMEHTa, HOMEPOB I'PYIIIIEI U NIEPUOJIa, K KOTO-
pBIM 2JIEMEHT TPUHAUICIKUT B ieproandeckoit cucreme JI. M. Meneneepa; 3akOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB B Ipejiesax
MaJIbIX MEPUOJI0B M TJIABHBIX MMOJrPYIIL; CYIIHOCTh PEAKIMi HOHHOIO OOMeHa;

* onpedensmy: COCTaB BEUIECTB 110 UX GopMyJiaMm;

. cocmaensams: GOPMYIIbl HEOPraHUUECKUX COCAMHEHMIA:

* 00paugamosca ¢ XUMUYECKOI 110cy10ii 1 1a00paTOPHEIM 000PYI0BAHUEM;

* @ébluuUC/IANMb: MACCOBYIO JOJIIO XUMUYCCKOI'O 3JICMEHTA 110 q)OpMyJIC COCAUHCHHUSI; MAaCCOBYIO JOJIKO BCIIECTBA B paCTBOPC,
HCIIOJb30BaAThb HpﬂOﬁpeTeH}lble 3HAHHUA U YMEHHUSA B ﬂpaKTl/I‘leCKOﬁ JeSITeJIbHOCTH U MOBCEAHEBHOM JKU3HHU JIJIsI:

+ Oe3omacHOro o0panieHus ¢ BeeCTBaMu U MaTepuajlaMu,

* HKOJIOTUYECKH I'PAaMOTHOI'O TIOBEJIEHUS B OKPYIKAIOLIEH Cpe/ie;

* OLIEHKH BJIIMSIHUSI XUMUYECKOT0 3arpsi3HEHUST OKPYXKaKOIIIEeii cpe/ibl Ha OpraHnu3M 4ejlIOBEeKa;
* KPUTHYECKOM OICHKHM MH(OPMAIINKN O BEIIECTBAX, UCHONIL3YCMbIX B OBITY:
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1.
2

3.

IPUTOTOBJICHUS PACTBOPOB 3alaHHOM KOHIIEHTpaluu

Y4eOHO-MeTOAHYEeCKHI KOMILIEKC:
["abpuesnsin O.C. IIporpamma kypca xumun Juist 8-11 kiaccoB o01meoOpa3zoBarenbHbIX yupexaeHuil.— M.: JIpoda, 2013.
["abpuessin O.C. Xumus. BBoauslii kypc. 7 kiacce: yueb. [Tocobue/ O.C. I'abpuensn, N.I'. Octpoymos, A K. AxineOunun. — M.:
Jpoda, 2013.
["abpuesisin O.C. Meroauueckoe nocobue k npomneaesruueckoMy kypey O.C. I'abpuensna, N.I'. OctpoymoBa, A.K. AxieOunnna
«Xumus. BBoHbIi Kype. 7 kiace»: Mmeroaunueckoe rnocodoue/ O.C. I'abpuensin, I'.A. [llunapesa. — M.: Jlpoda,

JlonoHUTeIbHAS JIMTEPATypa Il YYeHUKA H YYUTeJIst
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A

AnukOepona JI. 0. 3anumarensnas xumusa: Kuura juid ygamumxcs, yuureneit u poaurenein. — M.: ACT-ITPECC, 1999.
Amux6epona JI. FO., Pykk H. C. [Tone3nas xumus: 3agauu u ucropun. — M.: Jlpoda, 2005.

bynbruesa H. B. B mupe kon6, niu [ToromcTBO 0100 1y3eips. // Xumus B mikose. — 1997. — Ne 3. — C. 70 — 72.

['ypeBuu A. E., Ucaes /. A., ITonrtak JI. C. ®usuka. Xumus. 5—6 xi1. Meroaudeckoe nocodoue. — M.: Jlpoda, 1995.

3aropckuii B. B. Oruu noreunsie. deiiepBepk: ucropus, reopus, npakruka. — M.: [llkona um. A. H. Koamoroposa «Camoobpa-
3oBaHue», 2000.

3aHMMaTEe/IbHBIC ONBITHI ¢ BEIIECTBAMM BOKPYT HAC: MIUTIOCTPUPOBAHHOE NMOCOOUE JUIsl IIKOJIBHUKOB, H3YUYaAIOIIMX €CTeCTBO3HAHUE,
xumuio, sxosioruto / ABt.-coct. H. B. I'py3nesa, B. H. JlaBposa, A. I'. MypasbeB. — CI16.: Kpucmac, 2003.

Kamuu mupa. — M.: ABanrta+, 2001.

KHura i yTeHust o Heopranuueckoit xumuu: Ku. ais ygammxes: B 2 4. — M.: [Ipocseuienue, 1993.

Kpaysep b., @pumanti M. Xumus. Jlaboparopuslii npaktukym. — M.: Xumus, 1995.

Kysuenosa H. E., IllatanoB M. A. OOyueHre XUMHUKA Ha OCHOBE MEKIIPEAMETHON uHTerpaumu. 8—9 ki. — M.: Benrana-I pad.
2005.

Xumust u obectso: [lep. ¢ anran. — M.: Mup, 1995.

. Xumus. MaTtepecusie ypoku: M3 3apybexxHoro onsita npenoaasanus / Ast.-coct. B. H. ['onosnep. — M.: HIIDHAC, 2005.
12.

[HIrpemmuiep I'. K., ITuuyruna I'. A. Jlugaktudeckue Urpsl npu ooyyenun xumuu. — M.: Jlpoda, 2004.

12. MexiyHapo/iHble KOHTAaKThl U rpu3Hanue 3aciayr /1. M. Meneneesa.
13.VBneuenus /1. 1. Menaeneena.
14.Umenem JI. 1. MenjieneeBa Ha3BaHBbl...

1

5.Anekcanap Muxaiinosuu by1iiepoB — 3aMeyaTeabHbINA PYCCKUI XUMHK.

16.A. M. byTiiepoB — Bbl1atoMiics OuoJIor.

1

7. py3bsa n kosutern A. M. bytieposa.



[IpumepHbie Tembl coobmenuii «Moé nod6umMoe BemecTBo».

1. Anma3s.

2. AMMHaK.

3. bopHas kuciora.

4.1"'naybepoBa coJib.

5. HepTHBIE rassl.

6. Mo

7. Manaxur.

8. Mpamop.

9.1lepexucs BojI0poOAA.

10. Tlepmanranar kauus.

11.IluteeBas cona.

12. TloBapenHnas comb.

13. Caxapo3a.

14. Yrnexuciplii ras.

15. YkcycHas kuciora.

16. DTUIOBBII CIUPT
JJIeKTPOHHBIE 00pa3oBaTesibHbIe pecypcbl H MHTepHeT pecypebl Oprannyeckas xumus. 10-11 knacest
Xumus. 8 kiacc. (3)
Xumus. 8-11 xiracewl. Bupryanenas nabopatopus. (2) Xumus. 8-11 kinaccesl. (bu6-xa 3.1.11.).
Xumus 9 kiacce (3 CD)
Xumust o6mast u Heopranuueckasi. 10 - 11 xinacesl. Xumus juis Beex - XXI: Pemenue 3agau. Camoyuurenb
bonbmas suunknonenns Kupuiana u Medoans. (3) /2006 r./ boabumas snumkioneans Kupuina u Medoaus. (2) /2005 r. Xumuns u Kusnp
— XXI Bex http://www.hij.ru '
["azeta «XuMus» U cailT i yuurens «5 ujay Ha ypok xumuun» http://him.1september.ru ChemNet: nopran ¢pyHraMeHTaTIbLHOIO XUMHYE-
ckoro obpasoBanus http://www.chemnet.ru AJIXUMMUK: caiit JI.FO. Anux6eposoii http:// www.alhimik.ru
OCHOBBI XUMHUH: 00pa30BaTENILHBINA CANT JUISl IIKOJIBHUKOB M CTY1eHTOB http://www.hemi.nsu.ru Xumusi B OTKpBITOM KOJUIEKE
http://www.chemistry.ru
WebElements: oniaifH-cripaBOYHUK XUMUYeCcKUX temeHTOoB http://webelements.narod.ru benox u Bce 0 HeM B OMOJIOTUM U XUMHUH
http://belok-s.narod.ru



BupryanbHas xumuueckas mkosa http://maratakm.narod.ru 3anumaresnbHas Xumusi: Bce o Meraiiax http://all-met.narod.ru Mup xumun
http://chem.km.ru

Kabuner xumumn: caiit JI.B. Paxmanosoii http://www.104.webstolica.ru

MaTepuajibHO — TeXHHYeCKOe o0ecnevyeHue

HatypanbHbie 0ObEKTHI:

Kounekiiuu MuHepaaoB U rOpHBIX MOpo; MeTauioB U CIUIaBOB;

MunepanbHbix yao0penuid; Ilmactmace, kaydyKoB, BOJJOKOH.

Xumuueckue peakTuBbl U Matepualibl: Hanbosee yacto ucnosib3yemsle :

1)IIpocThie BemecTBa: Me/ib, HATPUI ,KaJbIMUI, MAarHUH, KeJ1€30, IIUHK; 2)OKCH/IbI: MeTH(|
3)KMCIOTBI: CepHasi, COJIsIHAsA, a30THAs;

4)ocHOBaHUS - TMIPOKCUJIBI: HATPUS, KaJIb1Us,25%-Hbli BOJIHBINA PaCTBOP aMMHUaKa;
5)conu: xnopuabl HaTpus, Meau(||),amoMuHms, skene3a(|||):HUTpaThl Kajaus, HaTpus, cepedpa; cyibharsl Me-
q(||),xenesa(|]).xenesa(|||),aMMOHUS; MOIM]T KaJIus, OpOMUJT HATPHS;

6)OpraHnyeckre COeIMHEHNUs: ITaHOJI, YKCYCHAasl KUCIIOTA, METUJIOBBII OpaHKeBbli, (heHoN(TaIeuH, JaKMyC.
Xumuueckas JaboparopHast mocyaa, anmnaparsl 1 npudopsi: 1) Ipubopsl 1 paboTel ¢ razamu;

). Kanb1ust, sxenesa(||

),MarHus;

2)arnnapatsl U1 IpUOOpPHI IS OIBITOB € TBEPABIMU, JKUJIKMMU BEIIECTBAMHU; 3 )U3MEPUTENIbHBIE IPUOOPHI ¥ PUCTIOCOOICHHS JUIS BBITTOJIHE-

HUS OMBITOB; 4)CTEKJISIHHAS U TUIACTMACCOBAas MOCY/1a U MPUCTIOCOOJIEHHUS JIUIsl IPOBEICHUS ONBITOB. Mo1e/u:

HaGopsl Mozeneit aTOMOB JUIsl COCTaBJIEHUS IAPOCTEPIKHEBBIX MOJIeIel MoJieKy.1; Kpuctaminueckue peterku coeii.
YuyeOHbIe 110cOOUs Ha II€YaTHOM OCHOBE:

[leproauueckas cucrema Xxumudeckux siemeHToB JI.M.MenjieneeBa; Tabunia pacTBOpUMOCTH KUC/JIOT, OCHOBaHU CoJIeit;
AJTOPUTMBI 110 XapaAKTEPUCTUKE XUMUUECKUX 2JIEMEHTOB, XMMUUYECKUX PEAKIIMii, pEeIlIeHUIO 3a1ay.
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