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c¢. Tpomkoro 2024 r.
MNOSICHUTEJIBHAS 3AIIUCKA

Pabouas mporpamma 1o XMMHHU Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHMs COCTaBJICHa HA OCHOBE:

- denepanbHOli paboyeil MporpaMMbl OCHOBHOTO 00111ero oopazoBanus 1mo xumuH (8-9 kiaccsl) (0a30Bblid ypoBeHs) 2023 1.;

- ®OenepabHOI OCHOBHOM 00pa3oBaTeNIbHOI MPOTrpaMMBbl OCHOBHOTO obmiero obpasosanus (IIpuka3 MunucrepctBa npocsemenus Poccuiickoit @enepannu ot 18.05.2023 Ne 370
«O06 yTBepxneHnu (eaepantbHON 00pa30BaTENBEHON MPOrpaMMBbl OCHOBHOTO 0011ero o0pa3zoBaHus» (3apeructpupoBan 12.07.2023 Ne 74223);

- TpeboBanuii k pesyabraram ocBoeruss OOIT OO0, npencrapnenusix B DI'OC OO0 (yrBepxaeH mpukazoM MunmnpocsemieHus PO or 31.05.2021 r. Ne287);

- Konmenmmu mnpemnomaBanus y4eOHOTO mpeaMmera «XWMHS» B 00pa3oBaTeNbHBIX opraHm3anusx Poccwiickoit ®Deneparnmu, peann3ylOmUX OCHOBHBIE 00Ie00pa3oBaTeiNbHEIC
nporpammsl (yTB. Pemernnem Komnernn Munnpocsemerus Poccnn, mporoxon ot 03.12.2019 N [IK-4Br);

- IIporpammel Boctiuranmst MBOVY JIsurckas COLL No28.

annast mporpamma cocrasieHa Ha ocHoBe YMK: Xumus. I'a6puensin O. C. (8-9)

Hcnons3yemble yueOHNKH H3naTenbeTBa «IIpocsemenue»:

- Yueonuk «Xumusm» 8 kiaace, 'adpuensu O.C., OctpoymoB WU.T'., CraakoB C.A. YueOHUK XHMHH B § KJTacce OTKphIBaeT HOBYIO HMIO yueOHnKoB xumun O. C. T'abpuernsHa, U.
I'. OctpoymoBau C. A. CnaakoBa Jisi OCHOBHOM IIIKOJIBI.

- Yueonnk «Xumus» 9 xiace, I'agpuensn O.C., Ocrpoymor W.I'., CaagkoB C.A. YueOuuk «Xumus. 9 Ki1accy 3apepiiacT HOBYIO JMHUIO yueOHukoB xumun O. C. ['abpuensHa,
N.T. OctpoymoBau C. A. CrnagkoBa ajisi OCHOBHOM IITKOJIBI.

VYuebnuxu coorBetcTBy0T @I'OC 2021 r. OHM CIOCOOCTBYIOT Pa3BUTHIO YHUBEPCAIBHBIX YYEOHBIX NEHCTBUIMA, IPEIMETHBIX, SKCIIEPUMEHTAIBHBIX M PACYETHBIX YMEHUI U HaBBIKOB.
Oto no3BossieT 3Q(HEeKTUBHO MOATOTOBUTHCS K caade OI'D mo XUMHHU TeM BBITYCKHHKAM OCHOBHOH INKOJIBI, KOTOpPBIE BHIOEPYT TAaKOH 3K3aMeH. YUYEeOHUKH CO3JIaHbl B COOTBETCTBHHU C
TpeboBanusiMu DenepanbHOro rocyIapCTBEHHOIO 00pa3oBaTENbHOrO CTaHJapTa OCHOBHOTO oOuiero o0pa3oBaHMs, YTBEPXKAEHHOrO NMpHKazoM MwuHucTepcTBa npocBenieHuss Ne 287 or
31.05.2021 r.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEAMETA «XUMMUSI»

Bxnan yge6HOTO npeaMeTa « XUMUS» B IOCTIDKCHHE IIeJIell OCHOBHOTO O0IIETo 00pa3oBaHuUs 00yCIOBJIEH BO MHOTOM 3HAYEHHEM XUMHYIECKOH HAYKH B TIO3HAHUH 3aKOHOB IPHPOJIHI,
B Pa3BUTHH NTPOM3BOANUTEIBHBIX CHJI OOLIECTBA U CO3IaHUN HOBOI 0a3bl MaTepHaIbHOH KYJIBTYPHI.

XUMHST Kak 3JIEMEHT CHCTEMBl E€CTECTBEHHBIX HAYK paclpoCTpaHWia CBOE BIMSHHE Ha Bce OOJACTH YEJOBEUECKOTOo CYIIECTBOBAHUS, 3ajajla HOBOE BHJIEHHME MHpa, craja
HEOTHEMJIEMbIM KOMIIOHEHTOM MHPOBOH KYJIBTYPbI, HEOOXOIUMBIM YCIIOBHEM J>KM3HU OOIIECTBA: 3HAHHE XMUMHUH CIY)KHT OCHOBOH sl (DOPMHPOBAHMS MHPOBO33PEHHS UEIIOBEKA, €ro
NPE/ICTAaBICHUI 0 MaTepUalbHOM E€IMHCTBE MHPA; BXHYIO POJIb MIPAlOT (GOpMHUpyeMble XUMHEH MPEICTaBICHHUs O B3aUMOIPEBPAILCHUSIX YHEPTUH U 00 JBOJIIOIMHU BEIIECTB B MPUPOJIE;
COBpEMEHHAsl XMMUS HallpaBlieHa Ha pelIeHHe INI00ANbHBIX NpoOJIeM YCTOHYMBOIO Pa3BUTHSA YEIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUIIEBOM M SKOJIOTHYECKOH 0e30macHOCTH,
po0GJieM 3IpaBOOXpPaHEHHUS.

B ycnoBusx Bo3pacTaroiiero 3Ha4eHHs XUMHH B JKH3HM OOIIECTBA CYIIECTBEHHO MOBBICHIACH POJIb XMMHYECKOTO oOpa3oBaHUs. B miaHe conmann3aliiil OHO SIBIAETCS OTHUM W3
ycIoBUi (OPMHUPOBAHUS MHTEIUIEKTA JINIHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSA.

CoBpeMEHHOMY YEJIOBEKY XMMHMYECKHE 3HAHUS HEOOXOOMMBI Ul MPUOOpEeTeHHs OOIIEKYIbTYpHOTO YPOBHS, IO3BOJISIONIIETO YBEPEHHO TPYAHUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBAaTh B MHOTOOOPa3HOM >KM3HU OOIIECTBa, /Ui OCO3HAHWS BAXKHOCTH PasyMHOT'O OTHOILICHHUS K CBOEMY 3I0POBBIO M 3/I0POBBIO JPYIHX, K OKpYXKaIOIIeH NMPHUPOIHON cpene, A
IPaMOTHOT'O TIOBEJCHUS NTPH MCIOIb30BaHNH PA3IMYHBIX MATEPHATIOB U XUMHIECKUX BEIIECTB B [TOBCEIHEBHOM KN3HHU.

Xumndeckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE ABISIETCST 0a30BBIM 110 OTHOIICHHUIO K CHCTEME OOIIEero XMMHUYecKoro oopazoBanus. [103TOMy Ha COOTBETCTBYIONIEM €My YPOBHE OHO
peanusyeT INpuCyIIue OOIIeMy XMMHUYECKOMY OOpa3OBaHHUIO KIIIOYEBBIE IIEHHOCTH, KOTOPBIE OTPaXKAIOT TOCYIapCTBEHHBIC, OOIIECTBEHHbIE M HWHIMBHIYaJbHBIE IMOTPEOHOCTH. DTUM
OTIpeJIeTIsIeTCsl CYIIHOCTh 00IIelt cTpaTernu 00y4yeHus], BOCITUTAHHS M Pa3BUTHS 00YYAIOIINXCS CPEJCTBAMH YIeOHOT0 IpeiMeTa « XUMUs.

N3yuenue npenmera:

1) cmocoGCTBYeT peanu3anuy BO3MOKHOCTEH I caMOpa3BUTHA B (OPMUPOBAHHS KYJIBTYPHI JINYHOCTH, €€ 00IIei 1 (yHKIMOHAIBHOM IPaMOTHOCTH;

2) BHOCHT BKJIag B (OPMHPOBAHHE MBINUICHUS M TBOPYECKHUX CIIOCOOHOCTEH ITOJPOCTKOB, HABBIKOB HMX CAMOCTOSATENFHOW Y4eOHOH IesTeIbHOCTH, SKCIEepUMEHTAIBHBIX H
HCCIIEIOBATEIBCKUX YMEHHH, HEOOXOIMMBIX KaK B TOBCEAHEBHOM KH3HHM, TaK U B MPO(eCcCHOHATEHON AEATEIFHOCTH;

3) 3HaKOMHUT €O cHeun(UKON HAYYHOTO MBIIUICHHS, 3aKIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3IJSIa HAa EIUHCTBO IMPHPOIBI M UYENOBEKAa, SBISIETCA OTBETCTBEHHBIM JTAllOM B
(OpMHPOBaHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH TIOJIPOCTKOB;

4) criocoOcTByeT (HPOPMHUPOBAHMIO LIEHHOCTHOTO OTHOIIEHHMS K €CTECTBEHHO-HAYYHBIM 3HAHMAM, K TNPHUPOJE, K UYEIOBEKY, BHOCHT CBOW BKJIAJ B JKOJOIMYECKOE O0Opa3oBaHHUE
IIKOJIbHUKOB.


https://shop.prosv.ru/katalog?FilterByArrtibuteId=6!124842
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!10548
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!10548

Ha3BanHble HampaBieHUsI B O0yHYEHHH XUMHH OOECICUMBAIOTCS CIIEHU(UKON COIEpKaHUS NMPEAMETa, KOTOPBIN SBIAETCA MEAAarorHuecKy aJanTHPOBAaHHBIM OTPaKEHHEM 0a30BOH
HAayK{ XMMUH Ha ONpeelaéHHOM 3Tane €€ pa3BuThsa. Kypc XMMHUM OCHOBHOW IIKOJIBI OPMCHTHPOBAH HA OCBOCHHE OOYYAIONMIMMECA OCHOB HEOPraHWIECKOW XUMHHU M HEKOTOPBIX MOHITUH H
CBEIICHHI 00 OTAENBHBIX 00BEKTAX OPraHMIECKON XUMHUH.

CrpykTypa comepskaHus mpeaMeTa chopMupoBaHa HA OCHOBE CHCTEMHOTO MOAX04a K ero n3ydeHnto. CoaepikaHue CKIIaJbIBACTCSl N3 CUCTEMBI MOHATHH O XHUMHUYECKOM 3JIEMEHTE U
BEIIECTBE M CHCTEMBI MOHATHH O XMMHUYECKOW peakunu. O0e 3TH CHUCTEMBI CTPYKTYpHO OPraHH30BaHbBI [0 MPUHIMIY IIOCIEJOBATEIBHOTO PAa3BUTHUs 3HAHMH Ha OCHOBE TEOPETHUECKHX
IIpEJCTaBICHUN Pa3HOrO YPOBHS: aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCEIO €CTeCTBO3HaHHUSA, ypoBHs Ilepuonunueckoro 3akona [I. V1. MeHzaeneeBa Kak OCHOBHOTO 3aKOHAa XMMHH,
YYEHHSI O CTPOCHUHM aToMa U XMMHUYECKOH CBS3H, NMPEACTaBICHHUH 00 JIIEKTPOIMTHYECKOH IUCCOIMAIMM BEIIECTB B pacTBOpax. TeopeTHdyeckue 3HAaHUs pacCMaTpPUBAIOTCS Ha OCHOBE
SMIIMPUYECKH MTOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIFHO OT OAHOTO YPOBHS K PYrOMY, BBIIOJHISL (QYHKIMH OOBSICHE HUS U TIPOTHO3UPOBAHMS CBOIMCTB, CTPOCHUS
U BO3MOXKHOCTEH NMPaKTHYECKOTO MPUMEHEHUS U MOJyYeHUs U3yJaeMbIX BEILECTB.

Takasi opraHu3zanusi COIEpXaHUsI Kypca CHOCOOCTBYET IPEICTaBJICHHI0 XMMHUYECKOH COCTaBIISIIONICH HAaydyHOH KapTHHBI MUpa B JIOTWKE €€ CHCTEeMHOHW NpHpoAabl. TeMm caMbIM
obecrieunBaeTCsl BO3MOXKHOCTh (DOPMHPOBaHUS y OOydaromuxcs LEHHOCTHOTO OTHOIICHWS K HayYHOMY 3HAHHIO M METOJaM IO3HAaHWS B HayKe. BakKHO Takke 3aMETHTh, 9TO OCBOCHHE
coIlepKaHUs Kypca MMPOUCXOIUT C TIPUBJICUCHUEM 3HAHUI M3 paHee U3yYeHHBIX KypcoB: «OKpyKaromuii Mupy, «brnonorus. 5—7 xinacce» u «Pusnka. 7 Kimacey.

Opranu3anusi 00pa30BaTENbHOW JESATENFHOCTH IO YYEOHOMY TIpeaMeTy «XHMIS» OCYHIECTBIISIETCS C HCIIOIb30BAaHHEM OOOPYIOBaHHMS LEHTPA CCTECTBEHHO-HAYYHOH W
TEXHOJIOTUYECKOM HampaBleHHOCTeH «Touka pocTay.

HOEJA U3YYEHUA YYEBHOI'O IIPEAMETA «XUMMUSA»

K HampaBneHHIO NEpBOCTENCHHON 3HAYMMOCTH TP peaii3aiii 00pa3oBaTeNbHbIX QyHKINI npeaMeTra « XUMUs» TPaaUIMOHHO OTHOCST (pOpMHUPOBaHKE 3HAHWH OCHOB XUMHYECKOU
HaYKH Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IIPAKTUYECKON AESTEILHOCTH YeJIOBEKa U KaK OJJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJBTYpBI. 3ajaya npeaMera COCTOUT B ()OPMUPOBAHUH
CHUCTEMbI XMMUYECKUX 3HAHUI — Ba)KHEHINIUX (HAKTOB, MOHATHIA, 3AKOHOB M TCOPETUUCCKUX TMOJOKCHHUH, JOCTYIHBIX 0000IICHHI MUPOBO33PEHUYECKOIO XapaKTepa, s3bIKa HaAYKH, 3HAHHUHA O
HAYYHBIX METOJIaX M3YYeHHs BELIECTB M XUMHYECKHUX PEaklHi, a Takke B ()OPMHUPOBAHUHU U PA3BUTUU YMEHHUH M CHOCOOOB JESATENBHOCTH, CBA3aHHBIX C IUIAHWPOBAHUEM, HAOIONCHUEM U
MPOBEJCHUEM XUMHYECKOTO IKCIIEPUMEHTa, COOIOJICHUEM TIpaBHil O€30I1aCHOT0 00pAIleHHs C BEIIECTBAMH B TIOBCEJHEBHOM JKH3HU.

Hapsiny ¢ 9TUM nenu n3ydeHus IpenMera B NMPOrpaMMe YTOYHEHBI U CKOPPEKTHPOBAHBI C YUETOM HOBBIX NMPHOPHTETOB B CUCTEME OCHOBHOTO obOmiero obOpazoBanus. CeroaHs B
00pa3zoBaHNK 0CO00 3HAYMMON NPHU3HAETCS HANPABICHHOCTh OOYYCHMS Ha Pa3BUTHE W CaMOpPa3BUTHE JIMYHOCTH, (opmupoBaHme e€ MHTEIUIEKTa M oOmiel KynbTypbl. OOydeHHE YMEHHIO
YYUTBCS M IPOJIOIDKATH CBOE 00pa30BaHUE CAMOCTOSITEIBHO CTAHOBUTCS OHON M3 BXKHEHITNX (DYHKIMH y4eOHBIX IPEIMETOB.

B cBs31 ¢ 3THM P N3yYCHUH IIPEAMETa B OCHOBHOM IIIKOJIE JOMHHHUPYIOIIee 3HAYCHUE IPHOOPEITH TaKHe e, KaK:

v' (pOpMUPOBAHHE UHTEIUIEKTYAIbHO PA3BUTOMN JIMIHOCTH, TOTOBOM K CAMOOOPA30BaHHIO, COTPYIHUIECTBY, CAMOCTOSTEILHOMY TIPUHSITHIO PEIIEHUH, CIOCOOHOM a1anTUpOBATHCS
K OBICTPO MEHSIOIINMCS YCIOBHSM JKU3HH;

v/ HANpPaBJIEHHOCTh O0YUYEHHUS HA CUCTEMATHYECKOE MPHOOIIEHHE YUAIMXCS K CAMOCTOSTENBHOMN MO3HABATEILHON JEeATEIbHOCTH, HAyYHBIM METO[aM MO3HAHUS, (HOPMHUPYIOIIUM
MOTHBAIHIO U Pa3BUTUE CIIOCOOHOCTEH K XMMUM;

v’ obecrieyeHne yCIOBHiA, CIOCOOCTBYIONIMX MPUOOPETEHHIO 0OYUAIOIIUMUICS OIBITA PA3HOOOPA3HOM [IEATENLHOCTH, IO3HAHMS M CAMOIIO3HAHUS, KIIFOYEBbIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), IMEIOIINX YHUBEPCAIbHOE 3HAYCHHE IJISl Pa3IMIHBIX BUAOB AEATEILHOCTH;

v' hopMUpOBaHKE YMEHHH OOBICHSATH M OLIEHUBATH SABJIEHUS OKPYKAIOIIEr0 MUPA Ha OCHOBAHUH 3HAHUI U OIIbITA, OJYYEHHBIX [IPH U3yIEHUH XUMHU;

v’ hopMupoBaHuEe y 00YYAIONIMXCS TYMaHUCTUYECKMX OTHOIICHHUH, IOHUMAHKS [IEHHOCTH XUMUYECKHUX 3HAHUI JUIs BBIPAOOTKH YKOJIOIUYECKH LEIECO00PAa3HOro TOBEIEHHs B
OBITY M TPYAOBOM AEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBBSI U OKPYXKAIOIIEH IPHPOTHOM Cpeibl;

v/ pa3BUTHE MOTHBALMHK K OOYYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIO U CAMOBOCIIUTAHHMIO HA OCHOBE YCBOEGHHS OOIIEUYENOBEUYECKHX IIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY
BBIOOPY NPOQMIIS ¥ HANPaBICHHOCTH JAIbHEHIIEro 00yyeHusI.

MECTO YYEBHOT O ITIPEJMETA «XUMUS» B YYHEBHOM I1JIAHE

B cootBerctBrn ¢ ®T'OC OO0 xumus sBisieTcst 003aTeIbHBIM IIPEIMETOM Ha YPOBHE OCHOBHOTO 00I11ero 00pa3oBaHusl.

JaHHast nporpamMMa npegycMaTpuBaeT H3yueHHe XMMUH B 8,9 kitaccax - 2 yaca B Hezieno, Bcero - 134 yaca (68 1 66 4acoB COOTBETCTBEHHO).



INIIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI

[TnaanpyemMsble pe3yabTaThl 0 y4eOHOMY MPEIMETY «XUMHMS» ONUPAIOTCS Ha BEIYIIHE [EJIEBhIE YCTAHOBKH, OTPA)KAIOIIE OCHOBHOM, CYyITHOCTHBIM BKJIA] H3y4aeMOH IIPOrpaMMEI B

Pa3BUTHE INIHOCTH O0YJAOIINXCS, UX CIIOCOOHOCTEH € MCIOIb30BaHNEM 000pynoBaHus eHTpa «Todka pocTay.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOSHMS MPOTpaMMbl OCHOBHOT'O O0LIEro 00pa3oBaHMs JOCTHIAalOTCS B XOJ€ O0y4eHHs XMMHUH B CIUHCTBE YU4eOHOW M BOCIMTATENHLHON AESTEIHHOCTH
OpraHu3anuy B COOTBETCTBUH C TPAJAUIIMOHHBIME POCCUHCKHMH COLIMOKYJIBTYPHBIMH U JYXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSMH, IPUHATHIMU B OOLIECTBE MPAaBUJIAMU U HOPMaMH TOBEJCHHS U
CHOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHMUS, CAMOPA3BUTHUS M COLHAIN3AIMN O0YUYarOIIXCSl.

JIM4HOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCSI PYKOBOACTBOBATHCS CHCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAIMH M paclIMpPEHUE OIbITa JIESTEIFHOCTH Ha e
OCHOBE, B TOM YHUCJIE B YAaCTH:

IaTproTH4ecKoro BOCHIUTAHUS

1) IEHHOCTHOTO OTHOIIECHUS K OT€YECTBEHHOMY KYJIbTyPHOMY, HICTOPHUECKOMY M HAYYHOMY HACJIEANIO, IOHNMAHUs 3HAYEHU XUMHUIECKOH HAyKH B )KH3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAZIETh JOCTOBEPHOH MH(pOpManuel o mepeaoBEIX JOCTHKEHUSIX W OTKPBITUSIX MUPOBOH M OTEUECTBCHHOW XMMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

I'paxpanckoro BocnuTaHus

2) TpencTaBACHUS O COLMAIBHBIX HOPMax M MpaBMJIaX MEKINYHOCTHBIX OTHOIICHWH B KOJUIEKTHBE, KOMMYHHKAaTHBHON KOMIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, yueOHO-
HCCIIeI0BATEIbCKOM, TBOPUYECKON M IPYTUX BHIAX AEATEIBHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM JIESTENBHOCTH MPU BBIIIOJIHEHUN YYEeOHBIX, T03HABATEIBHBIX 337124, BBITOJHEHHN
XUMHUYECKHX SKCHEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUsI K B3aMMOIIOHUMAHHUIO M B3aMMOIIOMOIIM B IIPOLIECCE ITOI Y4eOHOW JesTebHOCTH; TOTOBHOCTH OIICHUBATH CBOE
MOBEICHUE U MOCTYIKHU CBOMX TOBapHUINEH C MO3UIIMK HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

IlenHoCTH HAYYHOI' 0 NO3HAHMSA

3) MHPOBO33pPEHYECKHUX MPEACTABICHUH O BEIECTBE U XUMHUCCKON PEaKIUU, COOTBETCTBYIOUINX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABJISIOUINX OCHOBY U1 MOHUMAaHUS
CYIIHOCTH HAay4YyHOW KapTHHBI MUPA; MPEJCTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHA MPHUPOJBI, B3AUMOCBA3SIX YEJIOBEKa C NMPHUPOTHON CPeZoi, O PONIM XMMHUHU B IO3HAHUM ITHX
3aKOHOMEPHOCTEN;

4) no3HaBaTeIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MTOJIyYCHUE HOBBIX 3HAHUH 10 XUMHHU, HEOOXOANMBIX AJIsI OOBSACHEHHUS HAaOII0JaeMBIX IPOLIECCOB U SBICHHM;

5) no3HaBaTenbHOM, MHOOPMALMOHHONW U YUTATEIHCKON KYJIBTYPBI, B TOM YHCIIE HABBIKOB CAMOCTOSITENILHOM paboThl C y4eOHBIMH TEKCTAMH, CIIPABOYHOM JINTEPATYPOH, JOCTYITHBIMH
TEXHUYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

6) nHTepeca K OOYUYEHHUIO M MO3HAHMIO, JIOOO3HATEIFHOCTH, TOTOBHOCTH M CIOCOOHOCTH K CamMO00pa30BaHMIO, MPOEKTHONW M MCCIENOBATEIbCKOMW JIESTENbHOCTH, K OCO3HAHHOMY
BBIOOPY HANpPaBICHHOCTH M YPOBHS 00y4YeHUS B AaJbHEHIIEM;

@D opMHPOBaHNSA KYJbTYPHI 310POBbS

7) oco3HaHMA LIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3/10pPOBBIO, YCTAHOBKHM Ha 3/I0POBBI 00pa3 »KU3HH, 0CO3HAHUS MOCIEACTBUNA U HETIPHATHS BPEIHBIX MPUBBIYCK
(YnorpeOIieHHs aJIKorosisi, HAPKOTUKOB, KypEeHHsI), HEOOXOJUMOCTH COOJTIOICHHS IIPaBHJI 0€30MaCHOCTH IIPH OOPAIEHUH C XHMMUYECKUMHU BEIIECTBAMH B OBITY U peasibHOM )KU3HH;

TpynoBoro BocnuTaHust

8) uHTepeca K MPaKTHUECKOMY HM3Y4EHHUIO MPpodeccHil M TpyAa pa3INyHOro poja, yBaKEHHE K TPYAY M pe3yibTaTaM TPYIOBOH NESTEIHHOCTH, B TOM YHCIIE Ha OCHOBE NPUMEHEHUS
MIPEAMETHBIX 3HAaHUH MO0 XMMHH, OCO3HAHHOTO BBIOOPa MHIMBHAYAIBHON TPACKTOPHH MPOAOIDKEHHUS 00pa30BaHUs ¢ yIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMUH, OOIECTBEHHBIX
MHTEPECOB M NOTPEOHOCTEH; YCTIIIHON MPOQeCcCHOHATBHON AESTEIbHOCTH U Pa3BUTHsI HEOOXOANMBIX YMEHHUI; TOTOBHOCTB aJlallTHPOBATHCS B MTPO(ECCHOHAIBHOI cpeze;

IKO0JI0THYeCKOr0 BOCIIUTAHNS

9) sKoJIOTHYECKH 11e71ec000pa3HOro OTHOWIEHHUS K NMPHUPOAE KaK MCTOYHUKY KM3HU Ha 3emile, OCHOBE €€ CyIeCTBOBAaHMS, IIOHUMaHUs LIEHHOCTH 3JI0POBOTO M Oe30macHOro odpasa
KHM3HU, OTBETCTBEHHOT'O OTHOLICHUS K COOCTBEHHOMY (M3MYECKOMY M IICHMXMYECKOMY 3/I0POBBIO, OCO3HAaHMs IIEHHOCTH COONIOZCHUS NpaBWi Oe301acHOTO MOBeAeHHsS Npu pabore ¢
BEIIECTBaMH, a TAKXKE B CUTYalUX, YTPOXKAIOLUIUX 3A0POBBIO M KU3HU JTIOAEH;

10) cmoco6HOCTH ITPUMEHSATH 3HAHMS, OTyYaeMble TPH U3YUCHUN XUMUH, U PEIIeHUs 331a4, CBSI3aHHBIX C OKPY’KAIOIIeH MPUPOTHOM CPeIoH, MOBBIIICHUS YPOBHS SKOJIOTHIECKOI
KYJNbTYpHI, OCO3HAHUS III00aJIFHOTO XapaKTepa IKOJOTHYECKUX MPoOIeM U ITyTel MX pemIeH s TOCPEACTBOM METOA0B XUMHUH;

11) 3K0JIOTHYECKOTO MBIIUICHHS, YMEHHS PYKOBOJCTBOBATHCS UM B ITO3HABATEIHHOM, KOMMYHHKATHBHOW M COIMATIBHOI NMPAaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHI

B cocraBe meTanpeaMeTHBIX pe3ysbTaTOB BRIACIAIOT 3HAUYMMBIE JJIs1 (POPMHUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHbIE MOHATHSA (3aKOH, TEOpHs, MPUHIINI, THUII0Te3a, (HakT, CHCTEMA,
IpoIiecc, SKCIIEPUMEHT U JIp.), KOTOPBIE HCHOIB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTax M MO3BOJIOT HA OCHOBE 3HAHWHN M3 3THX NMPEIMETOB (pOpPMHPOBATH MIPEACTABICHHUE O



LIEJIOCTHOW HAaydHOW KapTHHE MHpa, W YHHBEpCaJIbHBIC yueOHBIEC MeiicTBUS (IO3HAaBaTeNbHBIC, KOMMYHHKATHBHBIC, PETYJSITUBHBIC), KOTOPhIE 00€CHEeUNBAIOT (POPMHPOBAHHE TOTOBHOCTH K
CaMOCTOATEIIFHOMY IIJIAHWPOBAHHIO U OCYIIECTBICHHUIO YUCOHOH NeITEIHHOCTH.

MertamnpeaMeTHBIE Pe3yIbTaThl OCBOCHHUS 00pa30BaTEIBHON MIPOTPAMMEI IT0 XHMHH OTPaXKalOT OBJIAICHHEC YHHBEPCATbHBIMH MO3HABATEIbHbIMU IeHCTBUAMHU, B TOM JHUCIIE:

Bba30BbIMH JTOrHYeCKMMH 1eHCTBUAMHU

1) yMeHHneM HCHOJB30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHHS NPU OCBOSHMH 3HAHMH: PAcKpbIBaTh CMBICH XUMHUYECKUX TOHATUH (BBLAEIATh HMX XapaKTEepHbIC IPH3HAKH,
yCTaHABJINBATh B3aUMOCBS3b C APYTUMH IMOHSATHAMH), MCIOJb30BaTh MOHATUS JUIS OOBSICHEHUS OTAENBHBIX (DAaKTOB M SIBJICHUI; BHIOMpAaTh OCHOBAHMS M KPUTEPHUHU NI KiacCU(UKaIWUU
XMMHUYECKHX BEIIECTB W XUMHYECKHX pEeaklMi; YCTaHaBIMBAaThb NPHUYMHHO-CICJICTBEHHBIC CBS3M MEXAY OOBEKTaMH H3Yy4YEHHUS; CTPOMTH JIOTHYECKUE PacCyXIeHHs (WHIYKTHBHBIC,
JIeyKTHBHBIE, TI0 aHAJIOTHH); IeJIaTh BBHIBOJIBI M 3aKIIOUYEHUS;

2) yMEHHEM MIPUMEHSTH B NIPOLIECCe TO3HAHUS MOHATHS (TIPEIMETHBIC U METAIpeIMETHBIE), CHMBOJINYECKUE (3HAKOBBIE) MOJIEIIH, HCIIOIb3YEMbIe B XUMHH, IPE0OPa30BhIBATH ITUPOKO
NpUMEHsieMble B XUMHUU MOJEJIbHBIE NPEICTABICHUS] — XUMHYECKUI 3HAaK (CUMBOJI JJIEMEHTa), XUMH4ecKas (opMmysia U ypaBHEHHE XUMHYECKOW peakUuM — IpPU pPElIeHHH y4deOHO-
MTO3HABATENBHBIX 3a/1ad; C YIETOM 3THUX MOJICIBHBIX NMPEACTABICHUI BBIABIATh U XapaKTEPU30BATh CYIIECTBCHHBIC PU3HAKN H3YYaeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB W XUMHUECKUX
peaxmmii; BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIEICTBEHHBIC CBS3M W INPOTHBOPEUMS B M3yYaeMBIX IpOIeccax M SBICHUAX; TpeaaraTb KPUTEPHUH IS BBIABICHHUS STHX
3aKOHOMEPHOCTEH M MPOTUBOPEYH; CAMOCTOSTEIIFHO BEIOMPATh CIIOCO0 pemreHus yaeOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BAPHMAHTOB PEIICHH, BRIOMpATh HaHOOIee MOIXOASIINHA ¢ yIETOM
CaMOCTOSTEIIFHO BBIICIICHHBIX KPUTEPHEB);

Ba3oBbIMH HCCJI€I0BATEILCKHUMH JI€liCTBUAMU

3) yMEHHEM HCTIONB30BaTh IIOCTABICHHBIC BOMPOCH B KaYECTBE MHCTPYMEHTA ITO3HAHHS, a TAaKXKE B Ka4eCTBE OCHOBHI I ()OPMHPOBAHMUS THIIOTE3HI IO MPOBEPKE MPABIILHOCTH
BBICKA3bIBACMBIX Cy)K[[eHI/IfI;

4) npuoOpeTeHre ONbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMY U IIPOBEACHHUIO YUEHHYECKUX SKCIEPUMEHTOB: YMEHUE HAOJIOIaTh 332 X0A0M IPOILecca, CaMOCTOSTEIbHO NPOTHO3UPOBATh
€ro pe3yJsbTar, GOpMyJIUpOBaTh 00OOIIEHHS 1 BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OIbITa, HCCIEIOBAHMsI, COCTABISTh OTUET O MPOJIENIaHHOM paboTe;

PaboToii ¢c unpopmanueii

5) yMeHHeM BHIOMpaTh, aHAIM3UPOBATh ¥ MHTEPIPETHPOBATh HH(POPMAIMIO PA3IMYHBIX BUIOB U (HOPM MpEACTABICHUS, TOIy4YaeMyl0 U3 Pa3HbIX HCTOYHHMKOB (Hay4HO-NOMYJIspHAas
JTUTEpaTypa XUMIYECKOTO COJePKAaHMUS, CIIPaBOYHBIC TOCOOU, pecypchl IHTepHeTa); KpUTHICCKHU OIICHUBAThH IIPOTUBOPEUYUBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

6) yMecHHEM MpPHMEHATH pas3iMYHBIE METOIBl W 3alpoChl NMPH TMOUCKE W O0TOOpe WHGPOPMAIMH W COOTBETCTBYIOIIMX IAaHHBIX, HEOOXOIWUMBIX JJIS BBITONHCHHS YYCOHBIX U
MMO3HABATENBHBIX 33734 OIPENeIIEHHOTO THIIA; MPHOOPETEHHE OIMBbITa B 00JACTH WCIIONB30BaHUA HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIaJCHHE KYIbTypOW aKTHBHOTO
HCTIOJNB30BaHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM; CAaMOCTOSTENIHFHO BBIOMPATH ONTHMAIBHYIO (OpPMY IMpEACTaBIeHHS HH(DOpPMAIMM W WUTIOCTPUPOBATh peIlacMble 3aa4d HECIOKHBIMH
cXeMaMH, JrarpaMMaMH, IPYTUMA GOopMaMu TpauKe U KX KOMOMHAIUSIMI,

7) yMEHHEM WCIIONB30BaTh M aHAIM3HPOBATH B IpoIlecce YUEOHOW WM HCCIIEOBATEILCKOW NEATEITFHOCTH HH()OPMAIMIO O BIMSHHUU MPOMBIILICHHOCTH, CEIHCKOTO XO3AHUCTBA U
TpPaHCIIOPTa Ha COCTOSIHUE OKPY Karolled IPUPOJHOM Cpelibl;

YHuBepcaJabHBIMH KOMMYHHKATHBHBIMH J1€iiCTBUSIMH

8) ymeHueMm 3amaBaTh BOMPOCHI (B XOJ€ IHAiora W/WIM TUCKYCCHH) IO CYIIECTBY OOCYXIaeMO# TeMbl, (hOPMYJIHPOBaTh CBOM IMPEIJIONKCHHS OTHOCHTEIBHO BBIMOJIHEHHS
MpeUI0KEHHOH 3a/1a4u;

9) npHOOpETeHHE OMBITA MPE3CHTAIIMH PE3YJIbTATOB BBITOJHEHUS XMMHYCCKOTO IKCIIEPUMEHTa (J1ab0paToOpHOTO OIBITA, JTA00OPATOPHON PabOThI MO MCCIICJOBAHUIO CBOMCTB BEIICCTB,
y4e0HOTO MPOEKTA);

10) 3aMHTEpECOBaHHOCTh B COBMECTHOW CO CBEPCTHHKAMH MO3HABATEIFHOW W HCCIICAOBATEIHLCKON NESITEIBHOCTH MPH PEIICHHH BO3ZHHUKAIOIINX MPOOJIEM Ha OCHOBE y4€Ta OOIINX
HHTEPECOB W COTJIACOBAHMS IMO3UIHKA (0OCYXIEHUs, OOMEH MHEHHSMH, «MO3TOBBIC INTYPMED», KOOPIUHANMS COBMECTHBIX JCHCTBHM, OINpENeIeHHEe KPHUTEPHUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOM PaboTHI U 1Ip.);

YHuBepcaabHBIMHU PeryIsiITHBHBIMU 1€l CTBUSIMHA

11) ymMeHHeM caMOCTOSITENBEHO ONpENeNsATh LENH JISSTENbHOCTH, IUIAHUPOBAaTh, OCYLIECTBIISATh, KOHTPOJIMPOBATh W IIPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESTEIHHOCTS,
BbIOMpaTh Hamboinee 3(pdexTHBHBIE CrIOCOOB! pelIeHHs] Y4eOHBIX M IO03HAaBATENbHBIX 3aJlad, CAMOCTOSTENIbHO COCTABIATh MM KOPPEKTHPOBATh IPEIUIOKEHHBIH aIrOpUTM JEUCTBHUN NpH
BBITTOJTHEHHUH 33J]aHUHN C YIETOM TOITydeHHs HOBBIX 3HAHUH 00 N3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEaKIHIX; OIEHIBATH COOTBETCTBHE MOIYICHHOTO Pe3yiIbTaTa 3asgBICHHOMN LeNH;

12) ymeHneM HCIOIB30BaTh M aHATM3UPOBATh KOHTEKCTHI, IPEJyIaraeMble B YCIIOBHH 3aaHUH.

NPEAMETHBIE PE3YJIBTATBI




B cocTaBe npeaMeTHBIX pe3ynbTaToB [0 OCBOCHHIO 00S3aTENBFHOTO COACP)KaH!s, YCTAHOBICHHOTO JaHHOH MPUMEPHON pabodeil mporpaMMOoii, BbIICISIOT: OCBOSHHBIE 00YJaIOIINMHUCS
HaydHBIC 3HAHUSA, YMEHUS U CIIOCOOBI IEHCTBHH, crmenuduuecKkue LIl NPEeAMETHOH obmacth «XWMUs», BHIBl OEATCIBHOCTH MO IMOJIYYEHHIO HOBOTO 3HAHWS, €r0 WHTEPIIPETALUH,
peoOpa30BaHMIO M IPUMEHEHHUIO B PA3IIMYHBIX YI€OHBIX U HOBBIX CHTYAIIHsAX.

K koHI1y 00y4eHns B 8 kjacce npeaMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE OTPaXaroT COPMHUPOBAHHOCTE Y O0YIAFOIIUXCS YMEHHIHA:

8 KJIACC

1) packpwisamo cmbici OCHOBHBIX XUMHUUYECKUX TIOHATHI: aTOM, MOJICKYJa, XUMHUYCCKUH DIIEMEHT, POCTOE BEIIECCTBO, CIOKHOE BELIECTBO, CMECh (OMHOPOAHAS U HEOIHOPOAHAN),
BaJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHasi M MOJICKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBast OIS XMMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJLIPHBIA 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPHLIATEIEHOCTD, CTEIICHb OKHMCIICHHS, XUMHYECKasi peakiys, KiacCu(puKalus peakiuuil: peakiuy COeINHEHNs, PEaKIMN Pa3IoKeHHsI, peaKuuu
3aMeIeHus], peakMi 00OMEeHa, IK30- M SHJOTEPMHUUECKUE PEaKIMH; TEIUIOBOM A PEKT peakiyy; sIpo aToMa, JJIEKTPOHHBIN CIIOH aTroMa, aTOMHasi OpOHTallb, paJiyc aToMa, XUMHY ecKasl CBSI3b,
MOJISIPHAs U HETOJIsSIpHas KOBAJIEHTHAs CBA3b, HOHHASI CBA3b, HOH, KATUOH, aHHOH, PaCTBOP, MAacCcOBas J10JIs BeleCTBA (MPOLIEHTHAs: KOHLIEHTpAIHs) B pacTBOPE;

2) wLHOCmpUposanis B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHH (CM. I1. 1) M IPHMEHSTH 3TH IIOHSTHS IIPU ONMCAHUHI BELIECTB U UX MPEBPAILCHHI;

3) ucnonv306ams XUMHIECKYIO CAMBOIIUKY AJIs1 COCTABICHHS (JOPMYII BELIECTB U yPaBHEHUH XMIMUIECKUX PEAKIH;

4) onpedensimb BAICHTHOCTD aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSX; CTEIICHb OKHUCICHHS YJICMCHTOB B OWHAPHBIX COCANHCHHUSX; TIPUHA/IICIKHOCTD BEIECTB K OMPEACIEHHOMY
KJIacCy COeIMHEHHH 110 (popMyiam; BHI XMMHUUECKOH CBA3M (KOBAJICHTHAS M HOHHAS) B HEOPTAaHUIECKUX COCTUHEHIAX;

5) packpvisamv cmvica lleprnonmdyeckoro 3akona JI. M. MeHneneeBa: IeMOHCTPUPOBATH MOHMMAaHHE IMEPHOJUYCCKON 3aBUCHMOCTH CBOWMCTB XHMHYECKHX OJIEMEHTOB OT HX
nosioxxeHus B [leproandeckoil cuctemMe; 3aKOHOB COXPAaHEHUSI MACCHl BEIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHAa ABOTajpo; ONUCHIBATH M XapaKTEpPH30BaTh
Tabnnunyo Gopmy Ileproauueckoil cucTeMbl XMMHUUECKHX DJIEMEHTOB: Pa3iMyaTh MOHATHUS «rJlaBHas noArpymmna (A-rpynna)» u «mobounas noxarpynna (b-rpymnma)», mMansie u Gonbiine
MIepHO/IbI; COOTHOCUTh 0003Ha4YeHUsl, KoTopble nMmerorcs B Tabnune «llepuoanyeckas cucrema xummudeckux snemeHToB [I. M. MenneneeBa» ¢ 4HMCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS
aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00lIee YUCII0 3JIEKTPOHOB U PaClpe/IeJICHUE UX TI0 SJIEKTPOHHBIM CIIOSIM);

6) xnaccuguyupoeams XUMUIECKHE SICMEHTHI; HEOPTaHUYECKHE BEIECTBA; XUMHUUCCKUE PEAKIUH (110 YHCITY U COCTABY YUACTBYIOIIMX B PEAKI[HU BEIIECTB, IO TCIIOBOMY 3h(EKTY);

7) xapaxmepuzosamp (onucvieams) OOIINE XUMAYECKHAE CBONCTBA BEIIECTB PA3IUYHBIX KJIACCOB, MOJATBEPIKAAs OMUCAHKE MMPUMEPAMH MOJICKYIISIPHBIX YPaBHEHUH COOTBETCTBYIOIIIX
XUMHYECKHUX PEAKIHH;

8) mpoecnosuposams cBONCTBA BEIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO COCTABa; BO3MOKHOCTH MPOTEKAHHS XUMHYECKUX MPEBPAILCHUI B Pa3IMYHBIX YCIOBUAX;

9) evluuCAAMb OTHOCUTENBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MAaCCOBYIO JOJIO XHMHYECKOTO JIEMEHTa 10 (GopMylie COCAMHEHHs; MacCOBYIO IOJIIO BEIICCTBA B
pacTBOpe; IPOBOJIUTH PACUETHI O YPAaBHEHUIO XMMHUYECKON PEaKIIUH;

10) npumersms OCHOBHBIC OIEpALlid MBICIUTEIBHON ACATENPHOCTH — aHAJM3 M CUHTE3, CpaBHEHHE, 00OOLICHHE, CHCTEMATH3alHI0, KIACCH()UKALMUIO, BBISIBICHHE NPHYWHHO-
CJIC/ICTBEHHBIX CBSI3€H — JJISI M3YUCHHMSI CBOMCTB BEUIECTB M XMMHUYECKHX PEAKIMIl; eCTECTBEHHO-HAYYHBIE METO/BI MO3HAHNS — HAOJIIO/ICHNE, H3MEPEHHE, MOJICIIMPOBAHHE, KCIIEPUMEHT
(peanbHBIN ¥ MBICIICHHBIH);

11) credosams mpaBHIIaM MOJTB30BAHUS XUMHUECKOW TIOCYION 1 JTaGOPATOPHBIM 000PY/I0BAHIEM, a TAK)Ke MPABIIaM OOPAIIeHHUS ¢ BEIECTBAME B COOTBETCTBHU C HHCTPYKIIUSAMHE 10
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB TIO MOJYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA U KHCIOPO/a), MPUTOTOBIEHUIO PACTBOPOB C OMPEAEIEHHON MacCOBO U
JIoJIe PacTBOPEHHOTO BEIIECTBA; IUIAHHUPOBATH M IPOBOJUTH XUMHUYECKHE HKCHEPHUMEHTHI 10 PACIIO3HABAHMIO PACTBOPOB INENOYEH M KHCIOT C IOMOIIBI0 HMHIMKATOPOB (JIAKMYC,
(deHondrasent, METHIOPAHK H IP.).

9 KJIACC

K xoHIty 00yueHus B 9 Ki1acce npeMeTHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCSl YMEHHH:

1) packpwisamv cmbici OCHOBHBIX XUMHYECKUX MOHATHH: XMMHYECKUH DIIEMEHT, aTOM, MOJIEKyJia, MOH, KaTHOH, aHHOH, IPOCTOE BEIICCTBO, CJIOKHOE BELIECTBO, BAJICHTHOCTS,
JIEKTPOOTPHULATENEHOCTD, CTENEHb OKUCIICHUS, XUMHYECKasi Peakiys, XUMUUECcKas CBs3b, TEIIOBOW 3 QEKT peakuny, MOJb, MOJSIPHBIH 00BEM, PacTBOP; 3JEKTPOJIUTHI, HEIIEKTPOIIUTHI,
JIEKTPOJIMTHYECKAs] AUCCOLMALNS, PEaKMd MOHHOTO OOMEeHa, KaTajlu3aTop, XMMHYECKOe paBHOBECHE, O0paTUMble U HeOOpaTHMBbIE PEakIMH, OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIny,
OKHCIIUTEIIb, BOCCTAHOBUTEIb, OKHCJICHHE U BOCCTAaHOBJICHHE, aJUIOTPOIHS, aM(POTEPHOCTh, XMMUYECKas CBs3b (KOBAJEHTHAsS, HOHHASI, METAIUINYECKas ), KpUCTAIIMYECKas peIéTka, KOppo3us
METAJUIOB, CIUIABbI; CKOPOCTh XUMUYECKOM peakuuu, npeaensHo gonyctumas konuentpanus (ITJK) semecTsa;

2) unniocmpuposams B3aNMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH (CM. T. 1) M IPUMEHSATH 3TH MOHSTHS [IPH OITHCAHUH BEIIECTB M UX MPEBPAICHHI;

3) ucnonvz06ames XUMUIECKYIO CAMBOJIMKY JIUIS COCTAaBIICHUST (POPMYII BEIIECTB U YPABHCHHUI XUMHUECKUX PEAKIIHIA;

4) onpedensime BaJEHTHOCT M CTEMICHH OKUCIICHUST XUMUYECKUX DIIEMEHTOB B COCMHECHHUSIX Pa3IMIHOTO COCTABa; TIPHHAIJICKHOCTH BEHIECTB K ONMPEACIEHHOMY KJIACCy COCTHHCHHIT
o hopMysam; BHI XUMHYECKON CBSI3M (KOBAJICHTHAS, HOHHAS, METAJUINYECKas) B HEOPTaHUUECKUX COCTMHEHUSX; 3apsi/l MOHA IT0 XUMHUYECKON (PopMyie; XapaKTep Cpeasl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCAUHEHUM, TUIl KPUCTAJUINIECKON PEIIETKY KOHKPETHOIO BELIECTBA,



5) packpwisams cmwica Iepuoanueckoro 3akona JI. Y. MeHaeneeBa M JeMOHCTPHPOBATh €ro IMOHUMAHHWE: ONKCHIBATL U XapaKTEPH30BaTh TaOIUuUHyIO (Gopmy Ilepromnueckoi
CHCTEMBI XUMUYECKUX DJIEMEHTOB: Pa3ndaTh MOHATHS «TJIaBHas moarpymnma (A-rpymma)» u «mododnas noarpynma (b-rpymma)y», Mansie ¥ OOJbINHE TEPUOIBI; COOTHOCHTh 0003HAYCHUS,
KOTOPBIE IMEIOTCS B IEPHOTUICCKON TabHIe, C YHCIOBBIMA XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHUYECKHX JIEMEHTOB (COCTaB U 3aps Aapa, 00IIee YuCiIo 3JCKTPOHOB U pacIipeIelieHIe
UX TI0 3JICKTPOHHBIM CJIOSIM); OOBSACHSITH OOIIIE 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB AJIEMEHTOB M MIX COSAMHEHHH B IpeIeTaX MaJbIX IIEPHO I0B M TIIaBHBIX HOATPYII C YIETOM CTPOCHHUS
UX aTOMOB;

6) rkraccuguyuposams XUMUUECKHE DJIEMEHTBI; HEOPTrAHUYECKHE BEIECTBA; XUMHUYECKUE PEakiuu (10 YHUCIY U COCTABY yYaCTBYIOIIMX B PEAKI[MH BEIIECTB, 10 TEIIOBOMY 3G eKTy,
0 U3MCHCHHUIO CTCTICHEH OKUCIICHHSI XUMUICCKHUX JIEMEHTOB);

7) xapaxmepuzoeams (OMUCHIBATE) OOIIKE U CHEMUPUIECKUE XUMHIECKUE CBOMNCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPXKIAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX M HOHHBIX
YPaBHCHUN COOTBETCTBYIOIIMX XUMHUYCCKHIX PEAKITHIA;

8) cocmaensime ypaBHEHUsI 3JEKTPOIUTHIECKONM TUCCOLMAINN KUCIIOT, IIEIOYeH W COJICH; MOJMHBIE M COKPAIIEHHbIE YPAaBHEHUS PeakiMii MOHHOrO OOMEHA; ypaBHEHHUS PEaKI[Hid,
MTOJITBEP K NAIOIINX CYIIECTBOBAHNE TCHETHUECKON CBSI3M MEKIY BEIECTBAMH PA3IHIHBIX KIIACCOB;

9) packpwisams cyuHoCcmb OKUCIATENFHO-BOCCTAHOBUTEIBHBIX PEAKIIMI TOCPEICTBOM COCTABIICHHUS DIICKTPOHHOTO OaaHca 3THX PeakIvi;

10) npoenosuposamsb CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX CTPOCHUS; BO3MOKHOCTH MPOTEKAHHS XMMHYECKUX MIPEBPAICHUH B PA3IHYHBIX YCIOBHAX;

11) gviuucnsmes OTHOCUTENBHYIO MOJICKYJIIPHYIO M MOJSIPHYIO MacChl BEHIECTB; MAaCCOBYIO OO XHMUYECKOTO AJIEMEHTa 1Mo (opMysie COCIMHEHHUsS; MACCOBYIO JIOJIO BELIECTBA B
pacTBope; IPOBOINUTE PACUETHI IO YPABHEHUIO XUMUIECKON PEeaKIny;

12) creoosams npaBuiIaM MOJIb30BAHHUS XMMHUYECKOHN MOCY/I0H U 1TaOOpaTOpHBIM 000PYIOBAHUEM, a TAKXKE MPABUIAM OOpAIlIeHHS C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIUSAMH I10
BBIMOJTHEHHIO JTA00PATOPHBIX XUMHUCCKUX OIBITOB IO MOJYYCHHIO U COOMPAaHHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAKa U YIIICKUCIIOTO ra3a);

13) nposooums peakuuu, NOATBEPKIAIONIHE KAYECTBEHHBIN COCTAB PA3IMYHBIX BEIIECTB: PACIIO3HABATH ONMBITHBIM MyTEM XJIOPHII-, OPOMHUII-, HOAUA-, KapOOHAT-, ocdar-, CHITHKAT-,
cym,(baT-, TUAPOKCU-UOHBI, KATUOHBI aMMOHMS Y MOHBI U3YyYCHHBIX MCTAJIJIOB, IIPUCYTCTBYIOIIUEC B BOJAHBIX PaCTBOpPaxX HCOPTraHUYCCKUX BCUICCTB,

14) npumensims OCHOBHBIE ONEPAIMH MBICIUTEILHON JEATEIBHOCTH — aHAJM3 M CUHTE3, CPaBHEHHE, 0000IIEHE, CHCTEMATU3AIMIO, BEISIBICHHE IPUYNHHO-CIIEACTBEHHBIX CBA3EH —
JUISl I3yYEHUS] CBOMCTB BELIECTB M XUMUYECKHUX PEAKIIHii; €CTeCTBEHHO-HAYyUHbIE METO/IbI TIO3HAHUS — HAOII0/IEHUE, U3MEPEHUE, MOJISIMPOBAHNE, SKCIIEPUMEHT (PEabHbBIN 1 MBICIICHHBIH).



COJAEP KAHUE YYEBHOTI'O ITIPEIMETA

8 KJIACC (kypcusom 0bo3nauen yuebHbill Mamepua, KOmopbulii u3y4aemcs, Ho He 8blIHOCUMCA HA NPOMEICYINOUHYVIO U UIMO208YI0 ammecmayuio)

IlepBoHava/ibHbIC XHMHYECKHE IOHATHS

IIpeamer xumun. Ponp XumMuu B KHU3HU 4YesloBEKa. XUMHUA B CUCTEME HayK. Tena U BemecTBa. Ou3nyeckue CBOMCTBA BELIECTB. ArperaTHoOe COCTOsIHUE BewecTB. [loHaTrne o MmeTogax
MO3HAHMS B XMMUH. XUMUs B cCHCTeMe HayK. UncThle BemecTBa 1 cMecH. CriocoObl pasesieHus cMeceit.

ATOMBI U MOJIEKYNbl. XUMHUYECKUE IeMeHTbl. CUMBOJIBI XUMUYECKUX JIeMEHTOB. [IpOCThIe U ClI0XKHBIE BEIeCTBa. ATOMHO-MOJICKYJISIPHOE YUCHHUE.

Xumnueckas Gpopmyna. BaneHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsE aTOMHasi Macca. OTHOCHTENbHAs MOJIEKYJIsipHas Macca.
MaccoBast 107151 XUMHUYECKOT0 3JIEMEHTa B COETUHEHUU.

®duznyeckre U XUMUYECKHE SBICHHS. XUMHYECKas peakuusi U e€ Mpu3HaKkh. 3aKOH COXPAaHEHUS] MacChl BELIECTB. XMMHUYECKUE ypaBHeHHs. Kilaccupukanus XMMUUECKUX PEeaKLui
(coenuHeHMS, pa3I0KCHUS, 3aMCIICHUS, OOMEHA).

Xumuueckuit IKcnepumenm: 3HaKOMCTBO C XUMHIECKOH TOCYOH, ¢ mpaBHiIaMu paboTsl B 1abopaTopun U MpuéMaMu OOpaIeHUs ¢ J1abopaTOpHBIM 000pYAOBaHNEM; U3yUCHHE U
onucaHue (pU3NIECKUX CBOWCTB 00pa3loB HEOPTaHMUYECKHX BELIECTB; HaOmoaeHHe (u3ndeckux (MIaBICHHE BOCKA, TAsSHWE JbJA, PACTHPAHUE caxapa B CTYIKE, KHIICHWE W KOHICHCALUS
BOJIBI) M XMUMHUYECKHX (TOpPEHHE CBEYH, NPOKAIMBAHUE MEIHOW IIPOBOJIOKH, B3aWMOJCHCTBHE Mella C KHCIOTOW) SBICHUH, HaONMIOJCHNE W ONHCAHUE NPHU3HAKOB IPOTEKAHUS XUMHUYECKHX
peaknuii (pa3yiokeHne caxapa, B3aMMOAEHCTBHE CEPHON KHCIOTHI C XJIOpUAOM Oapus, pasnoxenue ruipoxcuna menu(ll) mpm HarpeBaHuM, B3anMOAEHCTBHE JKele3a C PacTBOPOM COJIH
menu(ll)); m3ydenne crmocoOOB pasieneHus cMeced (C MOMONIbI0O MarHuTa, (pUIbTpOBaHWE, BBITApHBAHWE, AWCTHIUIANMA, XpomaTtorpadus), HMpoBeIeHHE OYNCTKH IOBAPEHHOH COJH;
HaOJII0IeHUE U OTIMCaHUE Pe3yJIbTaTOB MPOBEACHUS OIBITA, MIUTIOCTPUPYIOIIEro 3aKOH COXPAaHEHMS MacChl; CO3aHue MOieIel MOJIEeKy (LIIapOCTEPKHEBBIX).

BakHeiilue npeacTaBuTe I HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razoB. Cocras Bo3ayxa. Kucnopos — sneMeHT u mpoctoe BelecTBo. HaxoxxaeHue Kuciaopoa B npupoe, Gu3nueckue 1 XMMHUYECKHUe CBOMCTBA (PEaKLu TOPEHHs).
Oxcunpl. [Ipumenenne kucnopoga. CriocoObl MONy4YeHUs] KHUCIOpPOJa B JaOOpaTOpPUU M NpOMbIIUIEHHOCTH. KpyroBopor kucnopona B mpupojae. O30H — ayuioTporHas MoAM(pHUKanus
KHCJIOpOJa.

TemnoBoit 3dexT XUMHUYECKOW peakiyH, TEPMOXUMHYECKHE YPAaBHEHHS, 9K30- M OHAOTEPMHUYECKHE peakiuu. TOIUIMBO: Yroyib M METaH. 3arps3HeHHE BO3JyXa, YCHIICHHE
MTApHUKOBOTO 3¢ eKTa, pa3pyIeHHEe 030HOBOTO CIIOSL.

Bonmopon — anemenT u pocToe BemecTBo. HaxoxxaeHne Boiopoaa B mpupoe, GU3NIecKue 1 XUMUIECKIE CBOWCTBA, IIPUMEHEHHE, CIIOCO0B! MoydeHust. KHcioTs! 1 comnm.

Momnspaslif 00EM ra30oB. PacyéThl 0 XUMUYECKUM yPaBHEHHSIM.

Odusnueckue cBOWCTBa BoAbl. Boma kak pactBopurens. PacTBopsl. HachllieHHBIE M HEHACHILIEHHBIE PAaCTBOPBI. PacTBOPUMOCTH BEWIECTB B BojAe. MaccoBast A0isl BEIECTBA B
pactBope. XuMudeckue cBoiictBa Bojael. OcHoBaHusA. Ponbk pacTBOpPOB B MPHUPOJE U B KU3HM yenoBeka. KpyroBopoT Bosl B mpupoje. 3arpsa3HeHue NpUpoaHbIX BoA. OXpaHa U O4HMCTKa
MPHUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coequnennid. Okeupl. Kitaccugukanus okcuioB: coneodpasytoiye (OCHOBHbIE, KUCIOTHBIE, aMdoTepHbIe) U HecoseoOpasyromue. HomeHkaTypa
oKcHI0B. PU3MUECKUE U XUMUYECKUE CBOIICTBAa OKcHOB. IlomydeHne okCuIoB.

OcnoBanust. Knaccubukaipsi OCHOBaHHA: IIEI0YM W HEPACTBOPUMBIC OCHOBaHHs. HoMmeHknartypa ocHOBaHud. DuU3nUecKHe M XMMHUYECKHE CBOWCTBA OCHOBaHWM. [lonyueHue
OCHOBAHHUH.

Kucnotsl. Knaccudukanus kucinor. Homenkiarypa kucnot. @usnueckue 1 XuMHYeCKHe CBOMCTBA KUCIOT. Psin aktuBHOCTH MetaiuioB H. H. Bekerosa. [TonyueHue KUCIOT.

Conu. Homenknartypa coneil. duznueckue u XuMuyeckue cBoiictpa cosieil. [lonyuenue conei.

I'eneTnueckas cBs3b MEXy KIIJaCCAMU HEOPTaHUYECKUX COETUHEHUH.

Xumuueckuit IKChepumenm: Ka4eCTBEHHOE OIPEeJIeNICHNE COIEPKaHMUsI KUCIIOPOa B BO3/yXe; ITOJydeHHe, COOMpaHKe, paclio3HaBaHUE M N3ydeHUE CBOWCTB KUCIIOPOAa; HaOIr0IeHne
B3aUMO/ICHCTBUS BELIECTB C KHCJIOPOJIOM M YCJIOBHS BOSHMKHOBEHMS W TPEKpaIleHHs ropeHus (1okapa); O3HAKOMIJIEHHE ¢ 00pa3laMu OKCHIOB M OIMCAaHWE HMX CBOMCTB; IOJIydeHHE,
coOupaHue, pacrio3HaBaHUE M N3y4YEeHUE CBOMCTB BOJOPO/a (TopeHne); B3auMo ieiicTBie Bojioposa ¢ okcuaoM Menu(1l) (Bo3MoKHO HCIONb30 BaHHE BUIEOMaTEpUaloB); HAOI0IeHHE 00pa31oB
BEIECTB KOJMYECTBOM | MOJB; HCCIieloOBaHHE OCOOEHHOCTEH pPAacTBOPEHHMS! BEIIECTB C PA3IMYHONH PAaCTBOPUMOCTBIO; NPHUIOTOBJIECHHE PAacTBOPOB C ONpENelEHHONH MaccoBOW Joiei
pPacTBOPEHHOTO BEIIECTBA; B3aMMOJCHCTBHE BOIBI C MeTaUlaMH (HATpHEM M KaJbIlieM) (BO3MOXKHO HCIIOJIB30BAHHE BHACOMATEPHANIOB); ONpPEIEICHHE PACTBOPOB KHCIIOT M IIENIoueil
MTOMOIIBIO0 MHINKATOPOB; UCCIIEOBAaHIE 00PA3II0B HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOIIOIEHIE N3MEHEHHS OKPACKH MHANKATOPOB B PACTBOPAX KUCIIOT U IIETIOYEH; H3ydeHHe
B3anMozeiictBusa okcuaa meau(Il) ¢ pactBopoM cepHOM KHCIOTHI, KUCIOT ¢ METAIIAMH, PEaKIHWH HEHTpaln3alum; MOJTy4eHHEe HepaCTBOPUMBIX OCHOBAaHWH, BBHITECHEHHE OJHOTO MeTajula
JIPYTHM H3 PaCTBOpPA COJIM; PELICHNE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «BakHenme KIacchl HEOPTaHMYECKUX COSTHHEHHI.

IMepuoanueckuii 3axkoH u Ilepuoamyeckass cucrema Xxumudeckux 3jdemeHToB JI. U. MenaeneeBa. CrTpoeHue aTroMoB. XuMuyeckasi cBfA3b. OKHCIUTENBHO-
BOCCTAHOBHMTEIbHbIE PeaKINU




[lepBble MOMBITKH KNacCH(UKANUU XUMHUYECKHX 3JIEMEHTOB. [IOHATHE O Tpylmax CXOIHBIX 3JIEMEHTOB (LIETOYHBIE U IIETOYHO3EMEIbHBIE METAJUIbI, TAJIOTCHBI, HHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(pOTEpHBIE OKCUABI U THIAPOKCHJIBI.

Iepuonnueckuii 3akoH. I[lepmommdeckas cucrema xummudeckux snmemeHToB /J[. V. MenneneeBa. KopoTkomepmomHas W AnMHHONEpHOAHAas ¢Gopmbl [lepnomudeckoil CHCTEMBI
xumuueckux snemeHToB J1. Y. Menaeneesa. [lepuonsl u rpynnsl. @U3NUECKU CMBICI OPSAKOBOTO HOMEPA, HOMEPOB NEPUOJA U IPYIIIBI HIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sep. M3oromnsl. DnekTponbl. CTpoeHHe 3JIEKTPOHHBIX 000J04eK aTOMOB IepBbIX 20 XMMHUUECKHX dneMeHToB [lepuoandeckoii cucrems J1. 1.
MemnneneeBa. XapakTepuCTHKa XUMUYECKOT0O 3JIEMEHTa 10 ero nonoxeHuto B [lepuoanueckoii cucteme J[. Y. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS PajJiyca aTOMOB XUMHUECKUX JIEMEHTOB, METAJUIMYECKHX 1 HEMETAJUIMYECKUX CBOICTB 10 rpynnaM U nepuoaaM. 3HaueHue Ilepuonuueckoro 3axoHa u
Ileproanueckoil cUCTEMbI XUMUUYECKUX 3JIEMEHTOB U1l pa3BUTHA HayKH U npakTuku. JI. . MenaeneeB — y4€HbIN U IpayKJaHUH.

Xumnueckas cBsi3b. KoBaneHTHas (MOJIIpHAs U HEMOJSIPHAs) CBA3b. DIEKTPOOTPULIATEIEHOCTE XUMUUECKUX AJIEeMEeHTOB. VIOHHas CBSI3b.

Crenens okuciaeHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakiuu. [Iporiecchl OKUCIEHHs U BOCCTaHOBIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIN.

Xumuueckuit Ikcnepumenm: N3y4deHre oOpa3IoB BEIIECTB METAUIOB U HEMETAJUIOB; B3aMMOAEHCTBHE THAPOKCHIA IMHKA C PACTBOPAMH KUCIIOT M IIEIO0YEH; MPOBEICHNE OIIBITOB,
WITIOCTPUPYIOIMIUX MPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTENIFHBIX PEaKknnii (TOpeHne, peakuy pa3iioKeHUs], COSANHEHUS).

MexnpeaMeTHbIe CBA3U

Peanmzannst MEXNpeAMETHBIX CBS3€H NPH M3YYEHHH XHMHH B 8 Kilacce OCYLIECTBIISICTCS 4epe3 HCIOIb30BAaHME KaK OOIMMX €CTECTBEHHO-HAYYHBIX IOHATHH, TaK W ITOHATHH,
SIBIIIIOIIMXCS] CHCTEMHBIMU JIIS1 OTENBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC NTOHATHSA: HAyIHBIH (aKT, THIIOTE3a, TEOPHS, 3aKOH, aHAIIN3, CHHTE3, KIacCH(HUKaLKs, IEPHOINIHOCTb, HAOIIOJEHNE, SKCIIEPUMEHT, MOJEITMPOBaHHE,
HU3MEpEeHue, MOJIEIb, SBICHUE.

®dusnka: MaTepusi, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJ, H30TOIBI, PaJllOAKTUBHOCTh, MOJICKYJIa, JIEKTPUUYECKUN 3apsi, BEIIECTBO, TeN0, 00bEM, arperaTHOe COCTOSIHUE
BEIIIECTRA, ra3, PU3MYCCKHE BEIUYHMHBI, CAUHUIIBI H3MEPCHHUS, KOCMOC, IUTaHETHI, 3BE31b1, COJHIIE.

buonorust: poTocuntes, npixanue, buochepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaIbl, FTOPHBIE TOPOIbL, OJE3HbIE HCKOMIAeMBbIe, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo n XUuMHYecKasi peakuus

Ilepuonnueckuii 3akoH. Ilepuoauueckas cuctema xumudecknx sneMeHToB 1. . Menneneesa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XUMHUYECKUX DIIEMEHTOB
MEPBBIX TPEX NEPUOJOB, KANIK, KLU U UX COCAMHEHNH B COOTBETCTBHUH C IOJIOKEHUEM JIEMEHTOB B [leproandeckoil cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUUECKON CBSA3U. THUIBI KPUCTAIIMUYECKUX PEMIETOK, 3aBUCUMOCTb CBOICTB BEILECTBA OT TUMA KPUCTAIIINYECKON PEMETKU U BUIA XUMUYECKON CBA3H.

Knaccudukanus n HOMEHKIAaTypa HEOPraHUYECKHX BEHIECTB. XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMUHBIM KJIaccaM HEOPraHMYECKUX COCAMHEHWH, TeHEeTHYecKas
CBs3b HCOPraHNMYCCKUX BEIICCTB.

Knaccudukanus XUMAYECKUX PEaKLUil 10 pa3IM4YHbIM MPH3HAKaM (110 YMCIY M COCTaBy YYacTBYIOUIMX B PEaKIMH BELIECTB, IO TEIJIOBOMY 3((EKTy, M0 U3MEHEHUIO CTeleHen
OKHCJICHHUA XUMHYCCKHX 3JICMCHTOB, I10 06paTI/IMOCTI/I, 110 y4aCTHIO KaTam/IsaTopa). DK30- 1 OHAOTCPMUYCCKHUC PEAKIINU, TCPMOXUMHUYCCKUC YPABHCHU.

[onsiTve 0 ckopocTH XMMHUUecKod peakiuu. [ToHsTHEe 00 0OpaTUMBIX W HEOOPATUMBIX XMMHUYECKHX peakuusx. [IOHSITHE O TOMOTEHHBIX M T€TEPOreHHBIX peakuusx. [loHsTHe o
XUMHUYECKOM PAaBHOBCCUU. q)aKTOpI)I, BJIMAIOUINE HA CKOPOCTH XHUMHYCCKOMU PCaKun 1 MOJIOKEHUE XUMUYECKOTO paBHOBECHA.

OKHCITUTETFHO-BOCCTAHOBUTEIBHBIE PEAKIMK, SJIEKTPOHHBINA OanaHC OKHCINTEIbHO-BOCCTAaHOBUTENHHON peakiuu. CocTaBieHHE ypaBHEHHH OKHCIHUTEIbHO-BOCCTAHOBHUTEIIBHBIX
PEaKIuii ¢ NCIIOJIb30BAHNEM METOA 3JIEKTPOHHOTO OanaHca.

Teopus 3IEKTPOTUTHYECKON ITUCCOLHMALUU. DAEKTPOIUTHI U HENEKTPONUThl. KaTnoHsl, aHMOHBL. MeXaHW3M AMCCOLMANMM BEIECTB C Pa3IMYHBIMH BHAAMU XUMHYECKOM CBS3H.
Crenenp qucconuaniy. CUIbHbIC U ClIa0ble 3J€KTPOJINTHI.

Peakimn noHHoro ooMeHa. Y clloBusl MPOTEKaHMs Peakliii HOHHOTo 0OMeHa, TOJIHbIE ¥ COKPAIEHHbIE HOHHBIC ypaBHEHHs peakuuii. CBoiicTBa KMCIIOT, OCHOBaHHUI M COJICH B CBETE
IIPE/ICTAaBIICHUH 00 JIEKTPOIUTHIECKON qucconuanuy. KayecTBeHHbIE peakuny Ha HOHBIL. [1oHsTHE O rHApOIH3e Coeil.

Xumuueckuit IKCnepumenm: 03HAKOMIICHHE C MOJIENISIMH KPHCTAJUTMUECKUX PENIETOK HEOPTaHWYECKUX BEIIECTB — METAJUIOB M HEMETANIOB (TpaduTa U ainMasa), CIOKHBIX BELIeCTB
(xmopuma HATPHA); UCCIIEOBaHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH peaKIMU OT BO3JIEHCTBHS Pa3IMYHBIX (PaKTOPOB; MCCIIETOBAaHHE IEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, IpoIecca
JTUCCOIMAIINN KHCIIOT, mesioueil n cojiei (BO3MOXKHO HCIOJB30BAaHHE BHCOMATEPHANIOB); HPOBEJICHHUE OIBITOB, WIUTIOCTPUPYIOMINX IMPHU3HAKH MPOTEKAaHUS pEakIiuii HOHHOTO OoOMeHa
(oOpa3oBaHne ocajaka, BBIJEIEHHE ra3a, OOpa3oBaHHE BOJIBI); OIBITOB, WUTIOCTPUPYIOIINX IPHUMEPHl OKHCIHTEIBHO-BOCCTAHOBHUTEIBHBIX pEaKIuil (TOpEeHHE, PEeakiuu pPas3IoKeHHS,
COC}II/IHGHI/IS{); pacnno3HaBaHUEC HEOPTraHUYCCKHUX BEHICCTB C TIOMOMIIBIO KAYCCTBECHHBIX peakunﬁ Ha MOHBI, PEHICHUC DKCIICPUMEHTAJIBHBIX 3aj/1a4.

HemeTtannsl 1 UX coeAMHEHUS



OO0mass xapakTepucTuka rajsoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbBIE CTENeHH OKUCJIeHUsA. CTpoeHHe W (PU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XUMHYecKHe CBOICTBA Ha IPUMeEpe XJiopa (B3aMMOAEHCTBHE C METANIAMHU, HEMETAIIaMU, 11ernodamu). XiaopoBogopo. ColsiHas KHCIIO0Ta, XUMUYECKHE CBOWCTBA, MOITyYCHHE, IPUMEHEHNE.
JelicTBue XJ10pa U XJIOPOBOAOPOJa Ha OpraHu3M uejoBeka. BaxkHelie XIopuabl U UX HaXOKIEHUE B TIPUPOJE.

O6mas xapakTepucTuka 31eMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTCTICHU OKHCIICHHS.

Crpoenue u (u3MuUecKue CBOWCTBA MPOCTBHIX BEIIECTB — KHUCJIOPOJA M CEpbl. AJIOTPOINHBIE MOJU(UKALMKM KHCIOpoJa M cepbl. XMMHUYECKHE CBOWCTBa cepbl. CepoBomopo,
CTpoeHHe, PU3NYEeCKUEe U XUMHUUecKHe CBOMCTBA. OKCHIBI Cephl KaK MPEJCTaBUTENIN KUCIOTHBIX OKcHaoB. CepHasi Kuciiota, puznueckre 1 XuMUYeCKre CBoicTBa (00IIUe KaK IpeaCcCTaBUTeIs
KJlacca KUCJIOT U crenuduyeckue). XMMHUYECKHE PEaKlny, JIeKallie B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOy4eHHs cepHOH KUCioThl. [Ipumenenne. Coiau cepHON KHMCIIOTHI, KAYECTBEHHAS
peakuus Ha cynbgar-uoH. HaxoxneHue cepbl 1 €€ coeqUHeHUH B IPHpoAe. XUMHUECKOE 3arps3HEHNE OKPYKAIOIIEH Cpebl COSTUHEHUAME cepbl (KUCIOTHBIC J0XKIH, 3arps3HEHNE BO3AyXa U
BO/I0EMOB), CLIOCOOBI €ro NMpeOoTBPAICHHUS.

OO1mas xapakTepucTHKa 3J1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbBIE CTEIICHN OKUCIICHUSI.

A30T, pacmpocTpaHeHHE B IpUpone, (PU3MUECKHE M XMMHUYecKHe cBoiicTBa. KpyroBopor azora B mpupome. AMMHAaK, ero (GU3WYecKHe W XUMHYECKHE CBOWCTBA, TONYyYCHHE U
npumeHerne. Cony aMMOHUS, MX (DU3MYECKHE M XMMHYECKHE CBOWCTBA, NMpHMeHeHHE. KadecTBeHHas peakuus HAa HMOHBI aMMOHHS. A30THas KHCIIOTa, €€ IONydeHHe, (pU3WdIecKue u
XMMHYECKHE CBOHCTBA (0OIIME KaKk MPEICTABUTENS Kjacca KHUCIOT M crenududeckue). Vcnonp30BaHue HATPATOB M COJICH aMMOHHS B Ka4eCTBE MHUHEPAIbHBIX yJOOpeHHil. XnMHIecKoe
3arpsisHEHUE OKPYXKAIOIIEH Cpebl COSAMHEHNSIMH a30Ta (KHCIOTHBIE IO/, 3arPsI3HEHUE BO3yXa, IIOYBBI M BOJOEMOB).

®Dochop, amrorpormHble Momudukanuu ¢Gochopa, pusmUeckue m xuMmmdeckme cBoictBa. Oxcun ¢ochopa(V) m docdhopHas kuciorta, GU3MUECKHe W XHUMHUYECKHE CBOWCTBA,
noxydenue. Vcrionp3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX yI0OPCHHUI.

O611ast xapakTepucTHKa 31eMeHTOB [V A-rpynnel. OcOGEHHOCTH CTPOESHUS aTOMOB, XapaKTEpHbIE CTETICHH OKUCICHUS.

VYriaepoa, annoTporHeie MOAU(UKAIMKY, PACIPOCTPaHEHNE B IPUPOAE, HU3NUecKre U XUMHYecKue cBoiictBa. Ancopouus. Kpyrosopot yriaepoaa B npupoje. OKcuibl yriaepoaa, ux
¢du3nYeckue ¥ XUMHYECKUE CBOMCTBA, JICHCTBIE Ha )KHUBbIE OPraHU3MBI, MOJYUYEHHE U IPUMEHEeHHe. DKOJIOTHYECKHe MPpo0eMBl, CBsI3aHHble ¢ okcuaoM yraepoaa(lV); rumoresa rnodaapHOTO
MOTEIJICHUsI KIIMMAaTa; apHUKOBBIA A QeKT. YrojbpHas KUCIO0Ta U e€ colt, UX (pU3MYeCKue U XUMHYECKUE CBOICTBa, MOJy4eHHe U npuMeHeHne. KadecTBeHHas: peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue Kap60HaTOB B 6I>ITy, MEOUIHWHE, TPOMBIINIJICHHOCTU U CCJIbCKOM XO3SIMCTBE.

[lepBoHauanpHBIE MOHATHA 00 OPraHMYECKHX BELIECTBAX KAaK O COCAMHEHMAX yriepona (MeTaH, 3TaH, dTHWJICH, alleTWIEH, 3TAaHOJ, TIHLEPHH, YKCycHas Kucnora). X coctaB u
xuMudeckoe crpoeHue. IloHsATHE O OHMONIOTMYECKHM BaKHBIX BEIIECTBAX: >KHpax, OeNKax, yrJIeBoJax — M HX POIM B XKM3HU dYeIOBEKa. MaTepHalbHOE €AWHCTBO OPraHHYECKUX H
HEOPraHNYECKUX COCANHEHUI.

Kpemnwid, ero ¢pusnyeckne 1 XMMHUUECKHE CBOWCTBA, MOydeHHe u npumenenne. CoequHeHns: KpeMHus B npupoje. O6mue npencrasieHus o6 okcuae kpemMuusa(IV) u kpemuueBoi
kucyore. CHIMKATBI, X WCIIOJIB30BaHHE B OBITY, MEIUIMHE, MPOMBIIUICHHOCTH. BajkHelIne cTpoWTenbHbIE MaTepualibl: KepaMHKa, CTEKJIO, LIEeMEHT, OeToH, kene300eToH. [Ipobiembl
0€3011aCHOT0 UCTIONIb30BAaHMS CTPOUTEIILHBIX MaTEePHAJIOB B IOBCEIHEBHOM )KU3HHU.

Xumuueckuii Ikcnepumenm: n3ydeHue oOpasloB HEOPTAHWYECKUX BEHIECTB, CBONCTB COJSHOW KHCJIOTHI, MPOBE/IEHUE KAUYeCTBEHHBIX PEaKIMid HA XJOPHI-HOHBI W HAOJIOJCHHE
NPU3HAKOB MX MPOTEKaHHsS; OIBIThI, OTpaXaloliue (pU3NYecKue W XUMHUYECKHUE CBOWCTBA TaJIOTEHOB M MX COCJIMHEHHH (BO3MOXXHO HCIIOJIb30BAHHE BUICOMATEPHUAIOB); O3HAKOMIICHHE C
obOpasnamMu XJIopuAoB (TaIOTEHUI0B); 03HAKOMIIEHHE C 00pa3IiaMu cepbl U €€ COeTMHEHUSIMHU (BO3MOKHO HCIIOJIb30BaHNE BUIEOMATEPHUAIIOB); HA0II0IEeHUE TIpoliecca OOyTIIMBaHUs caxapa moj
JieficTBHEM KOHIIEHTPUPOBAHHON CEpHON KHCIIOTHI; M3y4YEeHHE XUMHUYECKUX CBOMCTB pa30aBIE€HHOIN CepHON KHCIOTHI, IPOBEICHIE KaueCTBEHHOW pPEakIMM Ha Cyab(haT-HOH U HaOII0/IeHHE
npu3Haka e€ NPOTeKaHusl; O3HAKOMJIEHHE ¢ (PM3MYECKUMH CBOWCTBaMU a30Ta, (ochopa U UX COeIMHEHUH (BO3MOXKHO UCIIOIb30BaHKHE BUIEOMATEpHalIoB), 00pa3lamMu a30THBIX U (oCcHOPHBIX
ynoOpeHuil; moixydeHue, cobupaHue, pacro3HaBaHWE M M3ydeHHE CBOIMCTB aMMHaka; MPOBEIEHHE KaueCTBEHHBIX peakluil Ha MOH aMMOHHMA M (ocdar-moH M H3ydeHHE MPU3HAKOB HX
MIPOTEKaHMsl, B3aMMOAEHCTBUE KOHLIIEHTPUPOBAHHOW a30THOM KHCIIOTHI C Melbl0 (BO3MOXHO HCIIONb30BAaHHE BHJICOMATEPHAJIOB); M3yYEHHE MOJENed KPHUCTAUIMUECKUX PEHIETOK aiMasa,
rpadura, QyiiepeHa; o3HaKOMIIEHHE C IIPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM YIVIEM M YyCTPOWCTBOM IIPOTHBOTa3sa; IOJy4eHHE, COOMpaHHue, paclo3HaBaHUE U
N3y4eHUE CBOMCTB YIJIEKHCIIOTO I'a3a; NPOBEJCHUE KaYECTBEHHBIX PEaKIiii Ha KapOOHAT- M CHIIMKAaT-MOHBI M M3Y4YeHHE NIPU3HAKOB UX NPOTEKaHMUs; O3HAKOMJICHHE C TIPOAYKIMEH CHIMKATHOH
MPOMBIIIIEHHOCTH; PEIIEHUE SKCIEPUMEHTANBHBIX 33/1a4 110 TeMe «Ba)kHelne HeMeTauIbl U UX COSAUHEHHSY.

MeTtaJuIbl 1 HX COCAMHCHHUS

OO1mas xapakTeprCcTHKa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUM MX IOJIOXeHUs B [lepumoaudeckoil cucreme xumudeckux sinementoB Jl. V. MeHzeneeBa u CTpOEHUS
atoMoB. CTpoeHre MeTaiuIoB. MeTauindeckas CBsI3b M METaUIMUECKasi KPUCTAJUIMIecKash peniéTka. DIEeKTPOXUMHUUECKUI psil HalpspKeHUH MeTamioB. du3ndyeckne u XNMUYecKre CBOICTBa
MeTaiutoB. OOmue crmocoObl MOoMydeHus: MeTauioB. [IoHIATHE 0 KOPPO3UH METAIOB, OCHOBHBIE CIOCOOBI 3aIIUTH MX OT KOoppo3uu. CruiaBel (CTasib, YyTyH, JIOPATIOMHHAN, OpOH3a) U UX
IIpUMEHEHNE B OBITY W IPOMBIIIIICHHOCTH.

[Ilenounble MeTaIbL: OJI0KEHKE B Ileproanueckoil cucreMe xumMuueckux 3semeHToB /1. Y. Menneneesa; CTpoeHHe UX aTOMOB; HAX0XKIEHUE B Ipupoe. PU3ndyecKue 1 XUMUIECKUE
CBOMCTBa (Ha mpuMepe HaTpusl U Kays). OKCUABI M THAPOKCUABI HATPHUS U Kanus. [[puMeHeHne MEeT0YHBIX METaNIOB U UX COSTUHECHHIMA.



[[lenoyHO3eMeNbHBIE METAJIBI MarHUil M KainbLuil: noJyiokeHue B Ilepuonndeckoil cucreme xumuueckux snemeHTtoB J[. M. MenpeneeBa; CTpOo€HHE HMX aTOMOB; HaXOXKACHHUE B
npupoe. PU3nIecKre 1 XUMHIECKHE CBOMCTBA MarHUs M KaJIbIWs. BakHeH e coennHeHus KanbIusl (OKCHI, THAPOKCHI, COH). KECTKOCTH BOBI M CIIOCOOKI €€ yCTpaHSHMS.

AmoMuHui: nonoxxenue B Ilepuoanueckoit cucreMe xuMmuueckux snemeHToB /. 1. MenaeneeBa; cTpoeHue atoMa; HaxoxzaeHue B npupone. dusndeckue 1 XUMHUYECKHE CBOICTBA
afoMuHUS. AM(OTEpHBIE CBOMCTBA OKCH/IA M THAPOKCHAA AITFOMUHISL.

Kenezo: nonoxenue B Ilepuoandeckoil cucteme xuMmudeckux sneMmeHToB JI. V. MeHnpeneeBa; cTpoeHHe aToMma; HaxoxkJeHHe B mpupopae. dusznueckre U XUMUYECKUE CBOMCTBA
xene3a. Oxcuapl, runpokcuasl u conu xenesa(Il) u sxenesa(Ill), ux cocras, cBONWCTBA U MOTyYECHHUE.

Xumuueckuit IKcnepumenm: O3HAKOMJICHHE C O0Opa3laMl METaIOB M CIUIaBOB, MX (M3MYECKMMH CBOWCTBAMH; H3YUCHHE pE3YJIbTaTOB KOPPO3UM METAIIOB (BO3MOXKHO
UCIIONIb30BAaHUE BHAECOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJECHCTBHS OKCHJAa KLU M HATPUS C BOAOI (BO3MOXKHO HCIOJIB30BaHUE BUIICOMATEPUAIIOB); UCCIICJOBAHHE CBOWCTB JKECTKOM
BOJIBI; MpOIlecca TOPEHUs JKejle3a B KUCIOopone (BO3MOXHO HCIIOJIb30BaHME BHICOMATEPHANIOB); NMPU3HAKOB NMPOTEKAaHHMs KauyeCTBEHHBIX PEaKIMi Ha WOHBI (MarHus, KaJblMs, aIIOMHHUS,
uuHka, xeneza(ll) u sxenesa(1ll), mean(Il)); HaOmoOAEeHNE M ONMCaHKE MPOLIECCOB OKPANIMBAHKS IJIAMEHH HOHAMH HATpPUs, KaJUs ¥ KIbIKi (BO3MOKHO HCIIOJIb30BaHHE BHCOMATEPHAIIOB);
HCCcliefoBaHue aM(POTEPHBIX CBOICTB THAPOKCHIA AIFIOMIHAS M THAPOKCHAA ITMHKA; PEIICHHE YKCIIEPIMEHTANBHBIX 33/1a4 110 TeMe «BakHelmue MeTaubl 1 UX COSIMHEHUS.

XuMus M OKpy:KaoIas cpeaa

BemectBa m MaTepuanbl B ITOBCETHEBHOM JKM3HU UeloBeKka. be3omacHoe HWCMOJh30BaHME BEMIECTB W XMMHUYECKUX peakmuid B ObiTy. [lepBas moOMOINIs MpH XUMHYECKHX OXKOTax
1 OTPaBJICHUAX. XUMHUIECKOE 3aTPsA3HEHNE OKpYKaroIe cpebl (IpeaeibHas JomycTiMast KoHneHTparus BemectB — [1JIK). Ponb xumun B pemeHnn 3K0I0THIECKUX IPOOIIEM.

Xumuueckuii IKcnepumenm: N3ydcHre 00pasioB MaTEepHAIIOB (CTEKIIO, CIUIAaBBI METAJUIOB, TOJMMEPHEIC MAaTCPHAIIBI).

MexnpeaMeTHbIe CBA3U

Peanmauym MEKIPECAMETHBIX CBs3CH Inpyu U3y4YCHHUU XUMHU B 9 kiacce OCYIIECTBJIACTCA 4Y€PE3 HUCIIOJIB30BAHHUEC KakK O6HII/IX €CTCCTBCHHO-HAY4YHBIX HOHHTHﬁ, TaK U HOHﬂTHﬁ,
SABJIAOMUXCA CUCTCMHBIMU JIs1 OTACIBHBIX MPEAMETOB C€CTCCTBCHHO-HAYYHOI'O IHUKIIA. Peanmaumﬂ MECKIPECAMETHBIX CBs3CH npu HU3y4YC€HUU XHUMHUU B 9 kmacce OCYIIECTBJIACTCA 4Y€PE3
HCIIOJIb30BAHHUE KAaK O6HII/IX €CTCCTBCHHO-HAYYHBIX HOHXTHﬁ, TaK U HOHHTHﬁ, SABJIAOMUXCA CUCTEMHBIMU JJI OTACJIbHBIX MPEAMETOB €CTECCTBECHHO-HAYYHOI'O IIUKJIA.

OO111e eCTeCTBCHHO-HAYYHbBIC MOHATHA: HAYYHBIA (PaKT, TUIIOTE3a, 3aKOH, TCOPHs, aHATN3, CHHTE3, KIACCU(PUKAIINS, ICPUOAUIHOCTD, HAOIIIOJICHHUE, SKCIICPUMEHT, MOICITUPOBAHUE,
n3MepeHue, MOJIeb, sIBICHUE, TAPHUKOBBIH 3P deKT, TEXHOIOTUsI, MaTepHaJIbl.

®uznka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbl, PaAMOAaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsii, IPOBOJHUKH, MOITYIPOBOAHUKH, TUIJIEKTPUKH,
(OTO3TIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, T'a3, paCTBOP, PACTBOPHUMOCTD, KPUCTAIUTUIECKAs PEIIETKA, CIUIaBhl, (PH3HUECKIe BETMYNHBI, SAMHUIB H3MECPCHHUS,
KOCMUYECKOE IPOCTPAHCTBO, MIIAHETHI, 3BE31bI, COJHIIE.

Buonorus: porocuntes, gprxanue, buocdepa, IKOCUCTEMa, MHHEPAIbHEIEC yIOOPEHHUS, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATSIIFHBIC BENICCTBA.

T'eorpadust: atmocdepa, runpocdepa, MEHEPaIBI, TOPHEBIC TOPOIB, IIOJIE3HBIE HCKOIAEMBIE, TOIUTHBO, BOJHBIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJJMETA «XUMMHAS»

IlesieBble OpHEHTHPHI Pe3yJIbTATOB BOCNIUTAHUA HA ypoBHe O0O0:

HanpaBneHnﬂ BOCIIHTAHUSA

IlesieBble OPHEHTHPBHI

1.I'paxxnaHCKO-TIaTPUOTHYECKOE
BOCITUTaHUE

1.1.3Harommii ¥ OO CBOIO MaTyl0 POJUHY, CBOW Kpail, UMEIOIHiA TpeacTaBienue o Poqune - Poccun, ee Tepputopun,
PaCHOJIOKEHUH;

1.2.co3Haronuii MpUHAIEKHOCTh K CBOEMY HapOIy U K OOIIHOCTH TpaxaaH Poccuu, MpOSBISIONING yBaXKEHNE K CBOEMY H JPYTUM
HapoJaM;

1.3.MOHUMAIOIINI CBOIO COMPUYACTHOCTH K MPOILIOMY, HACTOSIIEMY M OyAyIieMy poaHOro Kpas, cBoeil Ponunsl - Poccun,
Poccuiickoro rocynapctsa;

1.4.mormMaromuii 3Ha4eHNE TPAKJAHCKIX CUMBOJIOB (TOCYJapCcTBEHHAs cMMBONIMKa Poccrm, CBOEro pernoHa), mpa3gHUKOB, MECT
MIOYUTAHUS TEPOEB U 3aIIUTHUKOB OTeuecTBa, MPOSIBIIAIONINI K HUIM YBa)KEHUE;

1.5.HMCIOHIPII>1 NEpBOHAYAJIBHBIC MMPEACTABJICHUA O IIpaBaX U OTBETCTBCHHOCTH YCIIOBCKA B O6HleCTBe, Tpa’)KaAaHCKHUX IIpaBax U
00513aHHOCTSX;

1.6.mpuHNMArOIINH yJacTre B )KU3HH Kilacca, 00Ieoopa3oBaTebHOM OPraHU3alllH, B IOCTYITHOM 110 BO3PACTy COMAIHHO
3HAYNMOM JIeITEeIbHOCTH.

2.JlyXOBHO-HpaBCTBEHHOE
BOCTIUTaHUE

2.1.yBaxkaromnuii 1yXOoBHO-HPaBCTBEHHYIO KYJIBTYPY CBOCH CEMbH, CBOCTO HapOia, CEMEHHBIC IIEHHOCTH C YI€TOM HAIlMOHAIBLHOM,
PEAUTHO3HON PUHATICKHOCTH;

2.2.CO3HAIOMUN IEHHOCTh KAKION YeTOBEUECKOM KU3HH, TPU3HAIOMINNA HHIUBUYaTbHOCTh M IOCTOMHCTBO KaXKJIOTO YEJIOBEKA;
2.3.100poskenaTeNbHbBIN, TPOSBISIONUN COMEPEKUBAHUE, TOTOBHOCTD OKa3bIBATh ITOMOIIIb, BRIPAXKAIOIIUNA HEMPHUATHE TIOBEICHUS,
MIPUYUHSIONIETO (PU3HUECKU 1 MOPATBHBIN Bpel IPYTHM JEOISIM, YBAXKAIOIIMHA CTAPIINX;

2.4.ymMeromui OLIEHUBATh NOCTYNKHU C MO3UIUU UX COOTBETCTBHSI HDABCTBEHHBIM HOPMAaM, OCO3HAIOLIUI OTBETCTBEHHOCTD 33 CBOU
MOCTYIIKH.

2.5.Bafieronuii MpeICTaBICHUSIMI O MHOT000pa3uH sI3IKOBOTO M KYJIBTYPHOTO MpocTpancTBa Poccnu, nMeronuit
MepBOHAYAIIFHBIE HABBIKH OOIICHHUS C JIFOJIEMU Pa3HBIX HAPOIOB, BEPOHUCIIOBETAHUH.

2.6.CO3HAIOMUN HPABCTBEHHYIO M 3CTETUUYECKYIO IIEHHOCTH JINTEPATYPhI, POTHOTO SI3bIKA, PYCCKOTO SI3BIKA, IPOSIBIISIIOIIII HHTEPEC
K YTEHHIO.

3. OcTeTHYECKOE BOCIUTAHUE

3.1.cnoco0HbII BOCIPUHUMATD U YyBCTBOBATh MIPEKPACHOE B OBITY, IPUPOJE, HICKYCCTBE, TBOPUECTBE JIFO/ICH;
3.2.1pOsBIAIOIIMM UHTEPEC U YBAXKEHUE K OTEUECTBEHHON U MUPOBOM XyA0KECTBEHHOH KYIbTYpE;
3.3.mposIBISAIONINI CTpeMIIEHHE K CAaMOBBIPAKEHHUIO B PAa3HBIX BUAAX XYI0’KECTBEHHOMN IeATEIHHOCTH, HCKYCCTBE.

4 .duznveckoe BOCIMTAHUE,
(hopMupOBaHUE KYIbTYPHI
3I0POBBS 1 SMOITUOHAITBHOTO
Onaromomyuust

4.1.0epexHO OTHOCAIIMICS K (PU3MUECKOMY 370POBBIO, COOJIFOIAIONINI OCHOBHBIC ITPaBUIIa 3J0POBOrO M OE30MaCHOTO IS ce0s U
JIPYTHX JIF0JIei 00pa3a )KU3HH, B TOM YHCie B MH()OPMAITMOHHOM Cpe/IE;

4.2 Bajeronuii OCHOBHBIMU HaBBIKAMHM JTMYHOM U OOIIECTBEHHON I'MI'MEeHbI, 0€30IMaCHOI0 MOBEACHHS B OBITY, IPUPOJE, O0IIECTBE;
4.3.0pMEHTUPOBAHHBIN Ha (PU3UUECKOE PA3BUTHE C YUETOM BO3MOXKHOCTEH 3/I0POBbsI, 3aHATHS (PU3KYJIBTYPOH U CLIOPTOM;
4.4.co3HAOMUHI 1 TPUHUMAIOIINI CBOIO TIOJIOBYIO PUHAIIEKHOCTh, COOTBETCTBYIOIIHE €l IICHXO(H3NUECKre U MTOBEACHUECKUE
0COOCHHOCTH C YYETOM BO3pacTa.

5. TpynoBoe BocriuTanue

5.1.co3narontuii IIEHHOCTH TPYZa B )KU3HU YEJIOBEKA, CEMbHU, OOITIECTRA;

5.2.MpOSIBIISIIONIAN YBaXKEHUE K TPYLY, JIIOJIIM Tpyaa, OepexKHOe OTHOIIEHHE K pe3yJibTaTaM TPyJia, OTBETCTBEHHOE TTOTpeOIeHNE;
5.3.mposBIIAIONIMI HHTEPEC K Pa3HbIM Mpodeccusiv;

5.4.y4acTByOINN B Pa3IMYHBIX BUJAX JOCTYITHOTO IO BO3PACTY TPYJa, TPYJOBOH NEATEIHHOCTH.

6.9K0JIOTHYECKOE BOCIIUTAHNE

6.1.TOHIMATOTIIVI IEHHOCTH IPUPOJIBI, 3aBUCUMOCTD KU3HU JIFOCH OT IPUPOJIBI, BIUSHIE JI0JIEH HA TIPUPOTY, OKPYKAFOIIYIO




cpeny;

JKHMBBIM CYIICCTBAM,

6.3.Bmpa>i<a}0mm71 TOTOBHOCTH B CBOCH ACATCIBHOCTH MMPUACPKUBATHCA S3KOJIOTMYCCKUX HOPM.

6.2 .TIpOSBIIIONINIA TI000BE M OepeKHOE OTHOIIEHUE K TIPUPOJIE, HETIPUATHE TSHCTBHMA, TPHHOCIIINX BPEX MPUPOIE, OCOOCHHO

7.1leHHOCTH HAyYHOTO TIO3HAHUS

YBaXXCHUEC K HAYUYHBIM 3HAHUAM, HAYKE,

TYMaHHUTapHON 00JIacTsX 3HAHUSL.

7.1 .BLIpa)Ka}OH_II/Iﬁ IIO3HABATCJIIbHBIC MHTCPECHI, aKTUBHOCTD, JIF0003HATEILHOCTD H CAMOCTOSTEIIBHOCTh B IIO3HAHNH, UHTEPEC U

7.2.00na1ar01Ki IepBOHAYAIEHBIMHE MTPEICTABICHUSMU O IPUPOIHBIX U COLMANBHBIX 00BEKTaX, MHOr000pa3uu 0OBEKTOB H
SIBIIGHUH TIPUPOJIBI, CBSI3M JKUBOU W HEXKUBOHM IPUPOJBI, O HAYKE, HAYYHOM 3HAHUU;
7.3.AMeroIuii IepBOHAYAIbHBIE HABBIKM HAOIOIEHUH, CHCTEMaTHU3aIllii i OCMBICIIEHUS OIbITa B €CTECTBEHHO-HAYYHOU U

Ne Ilepeyens TeM, IUIAHUPYEMBIX JJIsI 0CBOEHHS 00YYAIIIMMHCS KoauuecTBo Hcnoan3yemble LlesieBbIe OPHEHTHPBI
n/n aKaJeMHYEeCKHX YacoB, 3JIeKTPOHHBIE YUEOHO- pPe3yJabTaTOB BOCIIUTAHUS
OTBOAMMBIX Ha OCBOEHHE METOAHYECKHX
KayKI0# TeMbI MaTepUAaJIbl
8 KJIACC
1 Paspea 1. llepBoHayanbHble XUMUYECKUE NIOHATUS 20 bubmamnorexa [JOK
https://m.edsoo.ru/7f41837¢
1.1 Tema 1. Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U MPAKTHICCKOM 5 POIII (ypox 1,2) 6.1,6.2,6.3,7.1,7.2,7.3
JIEATENBHOCTH YeIOBEKA
1.2 Tewma 2. BerecTBa 1 XUMHYECKHE PEaKITIH 15 PO (ypoxk 3-7) 7.1,7.2,7.3
2 Paspen 2. BaxkHeiilue npeacraBuTe/ M HEOPraHMYeCKMX BelecTB 30 bubamorexa [TOK
https://m.edsoo.ru/7f41837¢
2.1 Tema 1. Bo3ayx. Kucnopon. [lorstue 06 okcugax 6 PO (ypok 11-14) 414.2,6.1,6.2,6.3,7.1,7.2,7.3
2.2 Tewma 2. Bomopon. TToHsSITHE 0 KUCIIOTaX U COJISIX 8 PO (ypok 8-10,13) 414.2,6.1,6.2,6.3,7.1,7.2,7.3
2.3 Tema 3. Bona. PactBopsl. [loHsITHE 00 OCHOBaHHAX 5 POIII (ypok 14) 414.2,6.1,6.2,6.3,7.1,7.2,7.3
2.4 Tema 4. OCHOBHBIE KJIACCHI HEOPTAHWIECKUX COCTUHCHUHN 11 PO (ypoxk 15-24) 7.1,7.2,7.3
3 Paznen 3. llepnoauyeckuii 3axoH u [lepuoanyeckas cucreMa XuMHYeCKUX 18 bubarorexa [TOK
anementoB JI. U. MenaeneeBa. Ctpoenne aToM0OB. XMMHYECKAs CBSI3b. https://m.edsoo.ru/7f41837c
OKHCINTETHLHO-BOCCTAHOBUTEIbHbBIE PEAKIHH
3.1 | Tema 1. [lepuoanueckuii 3axoH u [lepronnueckas cucreMa XUMHIECKUX 7 PBUI (ypok 25-28) 71,7273
anemenToB JI. 1. MenneneeBa. CTpoeHHe aTomMa
3.2 Tema 2. Xumuueckast cBsi3b. OKUCIUTEIHHO-BOCCTAHOBUTEIIHHBIE PEAKITNH 11 PO (ypok 29-30) 7.1,7.2,7.3
Hroro: 68 yacos
9 KJIACC
1 Pa3gen 1. BenjecTBo U XUMHYecCKHE peaKIUU 17 Bubmmorexa IIOK
https://m.edsoo.ru/7f41a636
1.1 | lloBTopenue u yriryOieHne 3HAHWH OCHOBHBIX pa3ielioB Kypca 8 kiacca 5 71,7273
1.2 Tema 1. OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKIi 4 POII (ypoxk 1-4) 7.1,7.2,7.3
1.3 | Tema 2. DnekTpoauTHYECKas TUcconnanus. XMMUYECKHe PEeaKIMi B PaCTBOPax 8 POII (ypox 5-9) 71,7273
2 Pa3nen 2. Hemerajiibl ¥ MX cOeTUHEHUS 25 Bbubnuoreka [IOK 71,7273

https://m.edsoo.ru/7f41a636
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2.1 Tema 3. O0mast xapaKTepUCTHKA XMMUIECKHUX d1eMeHTOB VIIA-rpynmsl. I'agoreHs: 4 POIII (ypox 10) 414.2,6.1,6.2,6.3,7.1,7.2,7.3
2.2 Tema 4. Obmrast xapaKTepUCTHKA XUMUIECKUX IeMeHToB VIA-rpynmsl. Cepa u eé 6 PBII (ypoxk 11-13) 414.2,61,6.2,6.3,7.1,7.2,7.3
COCTMHEHUS
2.3 Tema 5. O0mas xapakTepUCTHKA XUMUYIECKHUX SIIEMEHTOB VA-Tpymmbl. A30T, 7 PBII (ypok 14-16) 414.2,61,6.2,6.3,7.1,7.2,7.3
¢dochop n ux coemuHEHUS
2.4 Tema 6. O0mast XapaKTepUCTHKA XUMAYIECKHX 1eMeHToB [VA-Tpynmnsl. Yriepona u 8 PBII (ypok 17-21; 28-29) 414.2,61,6.2,6.3,7.1,7.2,7.3
KPEMHHH ¥ UX COCTUHEHUS
3 Pa3zgen 3. Merajllibl M HX COeTHHEHHUSI 20 bubamoreka [TOK
https://m.edsoo.ru/7f41a636
3.1 Tema 7. OOmIme cBOMCTBA METAIUIOB 4 POIII (ypoxk 22) 6.1,6.2,6.3,7.1,7.2,7.3
3.2 Tema 8. Baxueiilne MeTaIbl 1 UX COEIUHEHUS 16 PBII (ypoxk 23-27) 6.1,6.2,6.3,7.1,7.2,7.3
4 Pa3gen 4. Xumus u okpyKaomas cpeia 4 bubnmnorexa [JOK
https://m.edsoo.ru/7f41a636
4.1 Tema 9. BemectBa u MaTepuaibl B )KH3HU YeIOBEKa 4 POUI (ypoxk 14 B 10 k1, 414.2,6.1,6.2,6.3,7.1,7.2,7.3
ypok 18 B 11 x11.)
Hroro: 66 yacoB
IOYPOYHOE IIVIAHUPOBAHUE
8 KUIACC
Ne Tema ypoka Copep:xaHue IIpakTHyeckue padoThI
n/n (c ucmoJIb30BaHNEM 000pY10BaHHSs IEHTPA
€CTeCTBEHHO-HAYYHOMH 1 TeXHOJIO0rnYeCcKOu
HanpasJieHHocTel «Touka pocray
Pa3zpen 1. TlepBonauaibHbie xumuueckue noustus (20 yacos)
Tema 1. Xumusn — saxcuas 001acmop ecmecmeo3HaHUs U RPAKMUYECKol deamensHocmu uenoseka (5 uacos)
1 [penmer xumun. Pors xumun B xm3an | [Ipeamer xumun. Porrk XuMud B )KU3HU YeIOBeKa. XHUMHS B CHCTEME HAYK.
YeloBeKa Tena u BemecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHIE
2 MeToapl H3y4eHUs] XUMHH BeriecTB. [loHATHE 0 METOIaX TTO3HAHUS B XUMHU. XHUMHUS B CHCTEME HayK.
3 ArperaTHble COCTOSTHHSI BEIIIECTB Yucteie BemecTa U cMecH. CII0COOBI Pa3eNeHus CMECEH. Wzyuenne u onucanne GU3MIECKUX CBOUCTB 00pa3IoB
HEOPTaHMYECKUX BEIICCTB
4 [IpakTukym 3HaKOMCTBO C XUMUYECKOU MMOCYI0M, C MpaBUIaMHU
paboTHI B 1abopaTtopuu u mpuéMaMu 00paIeHHs C
11a00paTOPHEIM 000pPYTIOBaHHEM
5 dwusnueckue SBICHUS — OCHOBA Wzyuenne crioco0oB pa3zeneHus cMeceil (C IIoMOIIBo
pasjieneHust cMeceld B XUMHUH Maraura, GUIbTPOBaHKE, BbIIAPUBAHNE, AUCTUILISLINS,
xpomarorpadusi), IpOBeIeHNE OYNCTKH ITOBAPEHHOM
COJHN
Tema 2. Bewgecmea u xumuueckue peaxyuu (15 uacoe)
6 ATOMHO-MOJIEKYJISIPHOE YICHHE. ATOMBI ¥ MOJIEKYJBI. XUMHYECKHE 1eMeHTbl. CHMBOIIBI XHUMHUYECKUX Co3zmaHne Mozesei MoJIeKy (IIapoCTePKHEBBIX )
XUMHYECKHE DJIEMEHTBI aneMeHTOB. [IpocThie U CloXKHbIE BeLIeCTBA. ATOMHO-MOJIEKYJISIPHOE
7 3HaKH XUMHYECKUX DJIEMEHTOB YYEHHUE.
8 IMepuoauyeckas TabuIa Xumuueckas: popmyiia. BanreHTHOCTE aTOMOB XHMHUYECKUX JIEMEHTOB.

JI.1.MenneneeBa

3aK0H IOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeIbHAs aTOMHas Macca.



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XuMudecKkue GopMyJIbI

OTHOCUTEIbHAS MOJICKYJIApHas Macca. MaccoBas 70151 XHMAYECKOTO

10 BanentHocTh 3JIEMEHTA B COCIUHEHUMU.
11 XHUMHUYECKAE PEAKITUH Om3HYecKue U XUMUIECKUE SBICHIA. XUMHUYIECKas peaknus 1 e€ MpU3HaKH.
12 XuMuueckue peaxImn 3akoH COXpaHCHHUS MACCHI BEIICCTB. XUMHUYECKUE YpaBHCHHUS.
13 XHUMHUECKHE YPABHEHHS Knaccudukarms XuMIgecKux peakiuii (COeAMHEHHS, Pa3I0OKeHHUS,
14 XUMIYECKHE YPaBHEHHS 3aMellCHHs, 0OMCHA).
15 THUmp XUMAYECKUX peaKIii
16 THUMB XUMHYECKUX peakIuil
17 [pakTukym Habnronenune ¢pusndeckux (IUTaBIeHAEe BOCKA, TassHUE
JB/1a, paCTHPAaHUE caxapa B CTYIIKe, KHTICHUE U
KOHJICHCAIIMS BOJIBI) M XUMUIECKHUX (TOPEHUE CBEYM,
[IPOKAJIMBaHUE MENHOM MPOBOJIOKH, B3aUMOICHCTBUE
MeJa ¢ KHCIIOTOH) SIBJIICHUI
HaGmonienue u onucanue pe3ysbTaToB IIPOBEICHUS
OIIBITA, HIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAaCCHI
18 IIpaxkTukym HaGmionienue u onucanue Mpu3HAKOB MPOTEKAHUS
XUMHUUYECKHX peakinii (pa3lioskeHue caxapa,
B3aUMO/IeficCTBHE CEpHOI KUCIIOTHI C XJIOPUAOM Oapus,
pasznoxxenue runpokcuaa menu(Il) mpu HarpeBaHuwy,
B3auMOoJIeiicTBHE jkene3a ¢ pacTBopoM conu Meau(Il))
19 IToBTOpEHUE
20 Ypok 0000IIeHHs 1 KOHTPOJIS
Pa3znen 2. Baxueiiiue npeacraBuresin Heopranndeckux seurects (30 yacos)
Tema 1. Bo3dyx. Kucnopoo. Ilousamue 06 oxcudax (6 uacos)
21 Boznyx u ero cocrar Bozmyx — cmech ra3oB. CocraB Bo3myxa. Kucimopos — 3neMeHT u mpocToe
22 Kucnopon BelIecTBO. HaxoxaeHue Kucaopoa B mpupoae, Gu3NIecKue i XUMUICCKUE
23 HpaKTI/IKyM CBOMCTBA (peaKI_II/II/I rOpeHI/Iﬂ). OKCI/I,Z[LI. HpI/IMeHeHI/Ie Kucjaopozaa. CHOCO6LI KauecTBeHHOE OIIpeJICJICHUE COACPKaHU KMCIOpOoda B
MOJYYEHHUS KUCIOpOo/ia B 1ab0OpaTOpHUU M MPOMBIIIIICHHOCTH. KpyroBopor BO3IyXE
KHciopoaa B mpupoe. O30H — aoTponHas MOTUPHKAIHS KACIOPO/Ia. [Monyuenue, coOMpaHUe, PACIO3HABAHUE M M3yUYEHUE
TemnoBoit 3¢ ekT XUMIYECKON peaKIui, TePMOXIMHUICCKIE YPaBHEHNUS, CBOMCTB KHCJIOPOJA
9K30- ¥ SHJ0TEPMHUUECKHE peakui. TOTIMBO: Yroib U METaH. 3arpsi3HeHHE Habmroienue B3anMOIEHCTBUS BEIECTB C KUCIOPOIOM
BO3AyXa, YCUJICHUC MTAPHUKOBOI'O BCII(I)eKTa, Ppa3pyuicHue 030HOBOT'O CJI04. M YCJIOBHS BOBHMKHOBCHMS U MPEKPAICHUSA TOPECHUS
(mo>xapa)
24 OKcubt O3nHakoMIieHHe ¢ 00pa3liaMu OKCHIOB U ONMCaHUE UX
CBONCTB
25 OKCHbI
26 OKCHbI
Tema 2. Booopoo. ITonamue o kucnomax u consax (8 uacog)
27 Bonopon Bopopon — anement u npoctoe BeuectBo. HaxoxaeHue Boopoaa B [Tonydenune, cobupanue, pacro3HaBaHUE W U3yUCHUE
npupoze, GuU3NIecKne U XHMHIECKHEe CBOHCTBA, IPUMEHEHHE, CITOCOOBI CBOWCTB BOJOPOa (TOpEHHE)
noJstyueHus. Kucnors u comnu. Bsanmoneticteue Bogoposa ¢ okcugom meau(1l)
(BO3MOKHO MCIOJIH30BAHUE BHICOMATEPHAIIOB)
28 KucaoTst




29 Kucnots
30 Comn
31 Comn
32 Komaectro BemecTBa. MomsipHas MonsipHeIif 006EM Ta30B. PacdEThl M0 XMMUYECKUM yPaBHEHHUSIM. Habnromenne o0pasmoB BemecTB KOTHYECTBOM | MOJIb
Macca. MomsipHbIit 006EM ra3oB
33 Pac4éTel M0 XUMHUYECKUM YPaBHEHUSIM
34 Ypok 0000IIeHHs 1 KOHTPOJIS
Tema 3. Booa. Pacmeopul. Ilonamue 06 ocnosanuax (5 uacos)
35 Boma. OcHoBanus Om3nyecKue cBocTBa BOIbl. Boma kak pacTBopuTens. PacTBOpHL.
36 INpaxkTuxkym HacplieHHbIE U HEHACBIIIEHHBIE PACTBOPHL. PACTBOPHMMOCTD BEILECTB B BzauMogeiicTBue BOJIbI ¢ METaIaMH (HATpUEM U
Boze. MaccoBast 10J1s1 BELIeCTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBL. KaJbIeM) (BO3MOXHO HCIIOJIE30BaHHE
OcHoBanust. Poib pacTBOpOB B IpHUPOAE U B KU3HU UenoBeka. Kpyrosopor BU/ICOMATEPHAIIOB)
37 PactBoOpBL BOJIBI B IPUPOJIE. 3aTPA3HEHHE TIPUPOIHBIX BOA. OXpaHa ¥ OUHMCTKA HccnenoBanne 0coOEHHOCTEH PacTBOPEHHS BEIIECTB C
NPUPOAHBIX BOM. pPa3IMYHON pacTBOPUMOCTBIO
38 MaccoBasi 1ol pacCTBOPEHHOTO
BeleCTBa
39 IIpaxTukym [IpuroToBneHue pacTBOPOB C ONpeAEIEHHON MacCOBOM
JI0JIe¥ paCTBOPEHHOTO BELIECTBA
Tema 5. Ocnosnuie knaccol Heopeanuueckux coeounenuil (11 uacos)
40 Oxkcupl. XUMHYECKHE CBOMCTBA Kiaccudukauus Heoprannyeckux coenunennid. Oxcunsl. Knaccuduxarus
41 Oxcupl. XUMHYECKHE CBOMCTBA OKCHUJIOB: cojieo0Opasyromiye (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U
42 OcHoBaHus. XMMHUYECKUE CBOMCTBA HecolieoOpazywomue. Homenknatypa. duznueckue 1 XuMUYECKHE CBOMCTBA
43 OcHoBanusa. XUMHUYECKHE CBOHCTBA okcu10B. ITonydyeHue okcumoB.
44 Kuciiorsl. XuMHUUYECKHE CBONCTBA OcHnoBanus. Kitaccngukanust ocHOBaHHN: MENOYHN M HEPACTBOPHMBIE
45 Kucinorsl. XAMUUECKHE CBOMCTRA ocHoBaHus. HoMeHkaTypa ocHOBaHMH. DU3NUECKHE U XUMHUIECKHE
46 Conn. XAMHIecKHe CEONCTEA cBoiicTBa ocHOBaHMM. [TosryueHue ocHOBaHUI.
47 Comnt. XyMIUecKie CBOlicTRa Kucnortsl. Knaccuduxanus kucnor. Homenkiarypa xucnor. dusnueckue u
48 TIpaKTHKyM XUMHUYECKHE CBOMCTBA KUCIOT. Psan akruBHOocTH MeTtasoB H. H. bekerona. Onpe/ienienne pacTBOPOB KUCIOT 1 IENOHel ¢
Ilomryqerue kucior. . . . IIOMOLIBIO UHAUKATOPOB
Coumn. HOMeHKﬂavapa coneil. Pu3nuecKue u XUMHUECKHE CBOICTBA CONEH. VicerienoBante 06pa3ioB HEOPraHHUECKHX BEIIECTR
Ionysenue coneid. 5 Pa3IMYHBIX KJIACCOB
I'eneTnueckas cBSI3b MEXIY KjlaCCaMH HCOPTAaHUYCCKHUX COCANHCHUM. Ha6J'IIO,I[CHI/I€ U3MEHEHMS OKPACKH MHIUKATOPOB B
pacTBOpax KUCIOT M IeJIouer
Uzyuenne B3aumoneiicteus okcuna meau(1l) c
pacTBOPOM CEpHOM KHUCJIOTHI, KHCIOT C METaJUIAMH,
peakuuit HelTpanu3anuu
[MonyueHne HepaCTBOPUMBIX OCHOBAHUH, BHITECHEHHUE
OJTHOTO METaJlIa IPYTHM U3 PacCTBOPA COJIH
49 IIpakTuxkym Pelenue skciepuMeHTANBHBIX 3aa4 110 TEME
«BaxHneiue Kjaacchl HEOPraHUYECKUX COEIUHEHUN
50 Ypok 00001IeHHUS] 1 KOHTPOJIS

Pasnen 3. llepunoauyeckuii 3axoH u [lepuoanyeckas cucreMa xuMmuueckux jiementoB 1. U. MenaeseeBa. Ctpoenne aToMoB. XuMU4ecKas CBsI3b. OKUCINTEIbHO-
BOCCTAHOBHTEJbLHBbIE peakiuuu (18 yacos)




Tema 1. Ilepuoouueckuii 3axon u Ilepuoouueckan cucmema xumuueckux snemenmos /l. H. Menoeneesa.
Cmpoenue amoma (7 uacos)
51 EctecTBeHHBIEC cemMelicTBa XUMIYeCKNX | [IepBbie MOMBITKA KIacCH(PUKAIIA XUMUYIECKAX AIeMeHTOB. [loHsTHE O
2eMeHTOB. AM(pOTEpPHOCTD TPYIIIaX CXOMHBIX 3JIEMEHTOB (IIIEIOYHBIC M MICTOYHO3EMENBHBIC METAJIIBL,
52 Otxkpertre [leprogmaeckoro 3akoHa raJloreHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOpBIE 00pa3yroT aMmpoTepHbIe
JI.M1.MeHnneneeBpIM oKkcuabl ¥ ruapokcuasl. Ilepuoanueckuii 3akoH. Ilepuonnyeckas cucrema
53 OCHOBHBIE CBEJICHHUS O CTPOCHHHU xumuueckux anementos /. 1. Menneneesa. KopoTkonepuonnas u
aToMa JutnHHOTIepuoaHas Gopmbl [lepnoauyeckoil CHCTEMBI XUMHYECKUX
54 CTpOoeHHE SIEKTPOHHBIX 000I0IEK aneMeHToB /1. 1. Menneneesa. Ilepuoas! u rpymnmnsl. @usnyeckuii CMpICI
aTOMOB MOPSIAKOBOTO HOMEPA, HOMEPOB MEPHOAA U TPYIIILI 2JIEMEHTA.
55 Ieproanueckas cucrema xumuueckux | CTpoeHne aromos. Cocras aToMHbIX siiep. M3otomsr. Jnexrpousl. CtpocHue
snementos J.1.Menzeneesa JJIEKTPOHHBIX 000JI0OYEK aTOMOB TEPBBIX 20 XUMHYECKUX 3JIEMEHTOB
56 XapaKTepHCTHKA SJIEMEHTA 110 €ro Ilepnonnaeckoii cuctemsl J. Y. Menneneesa. XapakTepHCTHKa
10710%eHU0 B [leproamaeckoii XIMHYECKOTO 3JIEMEHTA I10 €ro MOoJ0KeHuto B [leproandeckoii cucteme
cHCTeMe . . Menneneea. 3akOHOMEPHOCTH M3MEHEHHUS paliyca aTOMOB
XUMHYECKHX 3JIEMEHTOB, METAJUTMUECKIX U HEMETAJUIMIECKUX CBOMCTB O
rpymmnam u nepuonam. 3Hadenne [leproamyeckoro 3aKkoHa 1
[Teproanveckoit CHCTEMbBI XUMHYECKIX 3JICMEHTOB IS pa3BUTHS HAYKU H
npakTuku. J. . MeHneneeB — y4€HBIN U IpaXkKIaHUH.
57 Ypok 00001IeHUs] U KOHTPOJIS
Tema 2. Xumuueckan ceazv. Okuciumenvno-¢occmanosumenvhsie peakyuu (11 uacos)
58 Honnas xumudeckas CBsi3b Xumnueckas cBs3b. KoBaneHTHas (MONIApHAsA U HEMOJSPHAs) CBA3b.
59 KoBanentHas xumudeckast CBs3b DIEKTPOOTPULIATENBHOCTh XUMUYECKUX IEMEHTOB. MIOHHAs CBS3b.
60 MerTammdeckas XUMUUYECKas CBSI3b Crenenp oxuciaeHusa. OKUCINTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
61 XUMUYeCcKas CBSI3b IIpormecce! okuCIeHUS U BOCCTaHOBICHUS. OKHUCINUTENN U BOCCTAHOBUTEIIH.
62 CTerneHb OKUCICHHS
63 OKHUCIHUTENLHO-BOCCTAHOBHUTEIILHBIC
peaxImu
64 OKHCIHUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxImu
65 IIpaxkTukym N3yuenne o0pa3mnoB BENECTB METAJUIOB M HEMETAJLJIOB;
B3auMo/IeficCTBHE THAPOKCHIA INHKA C PACTBOPAMHU
KHCJIOT U 1eJ0Yei
[IpoBeneHue OMBITOB, HILTFOCTPUPYIOMINX IPHUMEPHI
OKHCJINTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIHii (TOpeHHe,
peaKLy Pa3IoKeHHs, COSIMHEHNUS)
66 IToBTOpeHue
67 HToroBas KOHTpOJIbHAs paboTa
68 3aKJIIOYUTENbHBIA YPOK
HUTOro: 68 uacoB
IHOYPOYHOE IINTAHUPOBAHUE
9 KUIACC
| Ne Tema ypoka Coaepxanne IIpakTnyeckue paboTbl




n/n

(c HCHOJIL30BaHHEM 000PY10BaHHSA LIEHTPa
€CTeCTBEHHO-HAYYHOIl ¥ TEXHOJIOTHYeCKOH
HanpasJieHHocTeH «Touka pocray

Pasnen 1. BemectBo u xumuyeckue peakuun (18 yacos)

Ilogmopenue u yznyonenue 3HAHUIL OCHOBHBIX pa3denos Kypca 8 knacca (5 uacos)

1 [lepnoauueckuii 3axoH. [lepuoauueckas Ilepuonuueckuii 3akoH. Ileproguueckas cucteMa XUMHYECKUX HJIEMEHTOB
cucrema. CTpoeHHe aTOMOB . U. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHCHHUU
2 CtpoeHme BemecTBa: BUIBI XUMHUIECKOH CBOMCTB XUMHYECKHX JIEMEHTOB NEPBBIX TPEX TEPHOJOB, KAKA, KaNbIUA U | O3HAKOMIICHHE C MOJICIISIMH KPUCTAJUTHUSCKHUX
CBSI3U. THIIBI KPUCTAINIMYECKUX PEILETOK UX COETUHEHHUH B COOTBETCTBUH C MOJOXKEHUEM JIEMEHTOB B PEIIETOK HEOPTAHUYECKUX BELIECTB — METAJUIOB U
[lepuoauueckoii cucTemMe U CTPOCHUEM MX aTOMOB. HeMeTauioB (Tpadura 1 anMasa), CI0KHBIX
CtpoeHue BeulecTBa: BUAbl XUMUYECKON CBSA3H. THUIIBI KPUCTAILTUUYECKHUX BEIICCTB (XJIOPUIA HATPUS)
3 Knaccudukanuss HeopraHHUECKUX PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAJIINYECKON
COCTMHEHU PELETKN U BUIa XUMUYECKOU CBSI3U.
4 XHUMHUUECKUE CBOWCTBA BEIIECTB, Knaccudukarust 1 HOMEHKJIATypa HCOPTaHUUCCKUX BEIIECTB. XUMUYCCKUE
OTHOCSIIUXCA K PA3IMYHBIM KIACCAM CBOICTBA BEILECTB, OTHOCSILUXCS K Pa3IMYHBIM KJaccaM HEOPraHUYECKHUX
HEOPraHMUIECKHUX COCTHHCHHUIT COEIMHEHU, FTeHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.
5 XuMHUUYECKHUE CBOMCTBA BEIIIECTB,
OTHOCSIIINXCS K Pa3jINYHbIM KJ1accaM
HEOPraHUYECKUX COCAUHEHUN
Tema 1. Ocnosnvle 3axkonomepuocmu xumuueckux peaxyuit (5 uaca)
6 Krnaccuukamus XUMIYeCKIX peakIuii mo Knaccudukarnms XuMIdecKuX peakiuii Mo pa3InIHbIM pU3HaKaM (110
pazIuYHbIM npu3HakaMm. OKHCIUTENBHO- YHUCILY U COCTABY YYaCTBYIOIIMX B PEAKIMH BELIECTB, 10 TEINIOBOMY
BOCCTaHOBHTEJbHBIE PEAKIIMH 3¢ dexTy, T0 I3MCHEHHUIO CTEIICHEH OKICIICHHS XUMUICCKUX AIEMEHTOB, 10
7 DK30- U HHAOTEPMUYECKUE PEAKLIUH, 00paTUMOCTH, IO YYACTHIO KaTalTu3aTopa). DK30- U SHIOTCPMUICCKUE
TEPMOXUMUYECKUE YPABHEHHMSI peakuuu, TEPMOXUMHUYECKUE YPABHEHHUSL.
8 CKopocTh XUMHUUECKHX peakiuii. Katamus [TonsiTue o ckopocTn XuMHYecKoi peakiuu. [TonsiTue 06 0OpaTUMBIX U
9 HpaKTI/IKyM H606paTI/IMI)IX XUMHUYECKUX PCAKIIUAX. IloHsiITHE O TOMOTEHHBIX U HpOBe,I[GHI/Ie OIIBITOB, UILIIOCTPUPYIOLIUX
TFE€TEPOrC€HHBIX pCaKIUAX. [TonsiTHe 0 XUMHUUECKOM PaBHOBECHUU. (DaKTOpLI, MPUMEPBI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX
BJIUAIOUINE HA CKOPOCThH XUMHUYECKOMN PpCaKun 1 MOJOKECHUE XUMUYECKOTO peaKHI/Iﬁ (ropeHHe’ peakuuu pasyioxKeHus,
paBHOBECHS. COGHHHCHHH)
OKHCIUTENLHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH, SJIEKTPOHHBIN OallaHC Hccie1oBaHue 3aBUCUMOCTH CKOPOCTH
OKHCJIMTEIIbHO-BOCCTAHOBUTEIILHOM peaknuu. CocraBiienne ypaBHeHI/Iﬁ XUMHUYECKON peaxkuuu oT BO3ﬂeﬁCTBHﬂ pa3iIn4HbIX
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH C UCIIOJIb30BAHUEM METO/1a (axTopoB
10 Ypok 000011eHNsT ¥ KOHTPOJIS 3JIEKTPOHHOTrO basaHca.
Tema 2. Dnexkmporumuueckasn ouccoyuayus. Xumuueckue peakyuu 6 pacmeopax (8 uacos)
11 DNEKTPOIUTHIECKAS AUCCOITHATTHS Teopust 2MEKTPOTUTHUECKON TUCCOMAIMH. DIEKTPOIUTHI U HEe-
12 OCHOBHBIE TIOJIOKEHUS TEOPUH 9MeKTpoNUThL. KaTHOHBI, aHHOHBI. MeXaHU3M JUCCOITUAITUH BEIIECTB C HccnenoBanue 37eKTpONPOBOJHOCTH PacTBOPOB
AIEKTPOJIUTUIECKON JTUCCOITUAITTH pasIMYHBIMK BHIAMU XUMHUYecKol cBaA3H. CreneHs qucconnanuy. CHIBHBIE | BEIIECTB, MPOLECca JUCCOUAIMH KUCTIOT,
U cna0bIe IIEKTPOIIUTHI. Iesouei U coyielt (BO3MOKHO UCTIONIb30BaHHE
Peaxuuy noHHOrO 0OMeEHa. Y cIoBUS MPOTEKaHUs PEaKUii HIOHHOTO OOMEHA, | BHIEOMATEPHAIIOB)
13 XuMu4eckue CBOMCTBA KUCIOT KaK MOJIHBIE U COKpALIEHHbIE MOHHBIE YpaBHEeHHs peakuuil. CBOICTBa KUCIIOT,
3JIEKTPOJINTOB OCHOBAHUU U COJICH B CBETE MPEICTABICHUN 00 IEKTPOITUTHICCKOM
14 XUMHUYECKHE CBOMCTBA OCHOBAHUU KaK nuccornuanui. KadecTBeHHbIE peakouu Ha NOHBI. [TonsiTue o TUAPOJIN3E

QJICKTPOJIMTOB

CoJIeii.




15

XUMHYECKHE CBOMCTBA COJICH KaK

AIEKTPOJINTOB
16 T'unponus conet
17 [pakTukym [IpoBeaeHue OMBITOB, HILTIOCTPUPYIOMINX
MIPU3HAKH MPOTEKAHUS peakIiii HOHHOTO 0OMeHa
(oOpazoBanme ocazka, BEIICICHIE T'a3a,
o0pa3oBaHME BOJIBI)
Pacno3zHaBaHre HEOPraHUYECKUX BEILIECTB C
MTOMOIIIBI0 KAYECTBEHHBIX PEaKIIUil HA HOHBI
18 Ypok 0000IIeHHs U KOHTPOJIS PerieHne sKcriepuMEHTaIbHBIX 33124
Pa3zjen 2. Hemerasuibl U ux coequnenus (27 yacoB)
Tema 3. Obwian xapakmepucmuxa xumuydeckux ynemenumos VIIA-zpynnul. I'anozenwt (4 uaca)
19 O0611as XapaKTePUCTHKA HEMETAJJIOB OO01ast XxapaKTepUCTHKA rajJoreHoB. OCOOCHHOCTH CTPOCHUS aTOMOB,
20 O6imas xapakrepuctrka 3nementoB VIIA- | xapaxTepHble cTeneHn okucneHus. CTpoeHue 1 HU3U4ecKue CBOHCTBa O3HakoMJIeHHE ¢ 00pa3LuaMu XJIOPUI0B
TPYIIIBI - TAJOTCHOB IPOCTHIX BELIECTB — TaJIOT€HOB. XMMHYECKHEe CBOMCTBA Ha IIpHMepe XIopa | (raJoreHu0B)
21 CoeMHEHHs TaJIOTEHOB (B3auMozeHCTBHIE C METaNIaMH, HEMEeTaJlIaMU, IefIoyaMu). XI0POBOIOPO/I.
22 [IpakTukym CossiHast KUCJIOTa, XUMHUECKHE CBOMCTBA, MOJIy4YeHUE, IPUMEHEHHE. U3yueHne o6pa3LoB HEOPraHHUECKUX BELIECTB,
JelicTBue Xj0pa U XJIOPOBOAOPOa Ha OpraHu3M ueioBeka. Baxxneiniue CBOICTB CONIIHOM KUCJIOTHI
XJIOPUIBI ¥ UX HAXOXIACHUE B IIPUPOLE. IIpoBeneHne kKaueCcTBEHHBIX peaKINil Ha XJIOpU/I-
HOHBI U HAOJIIOJICHHE IPU3HAKOB MX MPOTCKAHHUS,
OTIBITHI, OTPAKAIOIINE (PU3UUSCKUEC U XUMUICCKUE
CBOWCTBA TaJIOTEHOB U X COCTUHECHUH (BO3MOKHO
HCTIOJIF30BaHNE BUCOMATEPHAIIOB)
Tema 4. Obwian xapakmepucmuxa xumuyecxkux nemenmog VIA-zpynnoi. Cepa u eé coedunenus (5 uacoes)
23 O0mas xapakTeprUCTHKA AIeMeHTOB VIA- OO0mas xapakTepucTuka 3meMeHToB VIA-Tpynmel. OcoOeHHOCTH CTPOCHHUS O3zHakoMIICHHE C 00pa3IaMu Cephl U €6
TpymITel — XanpkoreHoB. Cepa ATOMOB, XapaKTEePHBIC CTETICHH OKHCIICHUS. COCIMHEHUAMH (BO3MOYKHO HCIIOJIH30BAHUE
Crpoenne U pu3nyecKie CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U CEPBL. | BHICOMATEPHAIIOB)
24 CepoBoIOpo.T ¥ CYIb(MUIBI AstotpornHbie MOAUGUKAIIUE KHCIOPOa U cepbl. XUMHUUECKHE CBOHCTBA
25 KI/ICJ‘IOpOI[HBIe COCJIMHECHHS CEPBI CCPHI. CepOBo,uopo,u, CTpOCHUE, (I)I/I3I/IHCCKI/I€ U XUMHAYECKHUE CBOMCTBA.
26 HpaKTI/IKyM OKcu bl CCpPHBI KaK NPECACTABUTCIIA KMCIIOTHBIX OKCHUIOB. CepHa;I KHCJI0Ta, HaoOmonenue nporecca 06yFJ'II/IBaHI/I$I caxapa noj
(u3nueckre u XUMUYECKUE CBOMCTBA (00IIMe KaKk MpeACcTaBUTENS Kiacca JeficTBUEM KOHIEHTPHPOBAHHON CEPHOI KMCIOTHI
KHUCIIOT U cienuduueckue). XUMHUUECKHUE PEaKINy, JeKallie B OCHOBE W3ydyeHne XUMHYECKUX CBOICTB pa30aBiIeHHOI
MIPOMBIIIIJIEHHOTO CII0Cc00a MoJIydeHus: cepHOi KucioThl. [Ipumenenue. Conu CEpHOil KHCIIOTHI, IPOBEIEHIE KaueCTBEHHOM
CEPHO KUCIIOTHI, KaYeCTBEHHAsI PeaKlus Ha Cynb(ar-noH. HaxoxmeHue peaxiuu Ha cynb(aT-HOH M HAOIIOICHHE IPU3HAKA
Cepbl U €€ COSAMHEHUH B IPUPOJIe. XUMUIECKOE 3arPA3HEHUE OKPYXKAIOWIEH | ed mpoTekaHus
27 Ypok 06001IIeHHsT U KOHTPOJIS Cpelbl COSAMHEHUSMU CepBI (KHCIOTHBIC JTOXKIH, 3aTPS3HCHIE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEJOTBPALICHHS.
Tema 5. Obwan xapakmepucmuxa Xumuieckux nemenmos VA-zpynnoi. A3om, ¢pocghop u ux coedunenusn (7 uacos)
28 OO01mast XxapakTepuCcTHKA 3JIEMEHTOB V A- OO1mas xapakTepucTHKa 371eMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOSHHS
rpymiel. A30T ATOMOB, XapaKTEePHBIC CTCTICHU OKHCIICHUS.
29 Awmmuaxk. Cou aMMOHUS A30T, pactpocTpaHeHUE B IPUPOJIE, PU3MIECKHE U XUMHUYCCKHE CBOMCTBA.
30 KucopoHble coeTMHEHNs a30Ta KpyroBopoT a3orta B pupojie. AMMHaK, ero (pu3ndeckre U XUMHIECKIe
31 Kucnopossble coeiMHEHHs a30Ta CBOCTBa, MoJrydeHre U npuMeHeHue. Coau aMMOHUS, UX GU3NIECKUe U
32 docdop 1 ero coeaMHEH XUMUYECKHE CBOHCTBA, MpUMeHeHre. KauecTBeHHAs peakivs Ha HOHBI




33 Docdop u ero coeaAnHEHUS aMMOHHS. A30THasl KUCIIOTa, €€ MOIydeHNE, (PU3NIECKHE U XUMHIECKNE
34 INpaxkTuxym cBoifcTBa (00LIMeE KaK NPECTaBUTENS KJIacca KUCIOT U ClIelu(pHIECKHE). OsHakoMieHHE ¢ HU3NYECKMMH CBOMCTBaMH a30Ta,
Hcnonp3oBaHne HUTPATOB U CONEN aMMOHHMS B KAU€CTBE MUHEPAIBHBIX ¢ocdopa u nx coeTHEHNH (BO3ZMOKHO
yao0peHuit. XUMHYECKOe 3arpA3HEHUE OKPYIKAIOIIEH Cpelibl COeIMHEHUSAMU | MCITOJIB30BAHKE BHICOMATEPHAIIOB), 00pa3aMu
a30Ta (KUCIIOTHBIE AOKIH, 3arPsA3HEHNE BO3/TyXa, TIOUBBI U BOJZOEMOB). a30THBIX U (OCHOPHBIX yIOOpeHNI
dochop, ammorponHbie Moaudukaimu Gocdopa, GU3NUECKUe U [omy4yenne, cobnpanue, pacro3HaBaHUe U
xumuueckue cpoiictBa. Oxenn pocdopa(V) u pochopnas kuciora, H3y4YEeHUE CBOWCTB aMMHUaKa
(usnyecKkre 1 XUMHYECKUE CBOWCTBA, MoJTy4eHue. Mcnonb3oBanue [IpoBeneHne kaueCTBEHHBIX pPeaKklUii HA HOH
(ocdaroB B kauecTBe MUHEPAIBHBIX Y100PEHHH. aMMOHUS U GocdaT-nOH U N3yYeHUE MPU3HAKOB HX
MIPOTEKaHMs1, B3aUMOEHCTBHE
KOHLIEHTPUPOBAHHON a30THOW KHCIIOTHI C MEJIbIO
(BO3MOYHO HCIIOJIb30BAHHE BHIEOMATEPHAIIOB)
Tema 6. O6wan xapakmepucmuxa xumuueckux snemenmos IVA-zpynnot. Yenepoo u kpemnuii u ux coeounenus (11
yacoe)
35 OO0mmas xapakTepUCTHKA AIeMEHTOB [VA- OO0mras xapakTepucTuKa 3meMeHToB [V A-rpynmsl. OcoOSHHOCTH CTPOCHHUS W3yuyenune Moaenelt KpUCTAJUIMYECKUX PEMIETOK
Tpynmbl. YTIIepon aTOMOB, XapaKTEPHBIE CTETICHN OKUCIICHUSL. anMasa, rpadura, QymiepeHa
Yraepoa, aIoTponHbe MOAU(UKAIMN, PACIPOCTPAaHEHHE B IPHPOJIE, O3HAaKOMJICHHE C TPOIIECCOM aCOPOIUH
(usmUecKre 1 XUMHIECKHe CBOHCTBA. AncopOiust. KpyroBoport yriepona B | pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTIIEM 1
npupoae. OKcupl yriepona, nx Gu3HIeckne 1 XUMHIECKHE CBONCTBA, YCTPOWCTBOM ITPOTHUBOTa3a
36 KucnoponHsle coeJMHEHHS YTIepoaa JEWCTBHE Ha KUBBIC OPTaHU3MBI, TIOJTyYCHUE U TIPHMEHEHHE.
37 KuCIopoiHbIE COEAMHERNS YITIEPOIA Okosoruyeckue mpooIemMsl, CBsi3aHHbIE ¢ OKcuaoM yriepoaa(IV); rumoresa
38 YTIeBonopoIs! I00AJBHOTO MOTEIUICHHS KIIMMATa; TapHUKOBBIH 3G GeKT. YToIbHas
39 Kucnopopcoepialiiie OpraHudecKue KUCIIOTa U €€ COJU, UX (M3MYEeCKUE U XMMUYECKHE CBOMCTBA, MOJTy4YeHHE 1
CoeUHeHHUs npumeHenue. KauecTBeHHas peakuus Ha kapOoHaT-noHbI. Vcronb3oBaHme
40 KpeMHHil 1 ero COeHHeHNs KapOOHATOB B OBITY, MEAULIUHE, IPOMBIIUICHHOCTH U CEJILCKOM XO3sHCTBeE.
41 CuJMKaTHas IPOMBILLIEHHOCTD IleppoHavanbHbIE HOHATHA 00 OPraHMYIECKUX BEIIECTBAX KAK O COCAMHEHUAX | ()3paKoMIICHUE C NPOyKLMeEll CHITHKATHOM
yriepona (MeTaH, 3TaH, 3THJICH, alleTHICH, STaHOJ, TIINIEPHH, YKCYCHas NPOMBILLIEHHOCTH
42 TlonyueHH e HEMETAIIOB kuciora). MIx coctaB u xumuueckoe crpoeHue. [IonsaTre o Onosornuecku
43 TlonyueHHe BaKHEHIINX XHMIIECKHX B)XHBIX BEI[ECTBAaX: KUpax, Oeskax, yrieBoJax — U UX POJIU B )KU3HU
COEMHe U HeMeTAIIOB YeJloBeKa. IY[aTepI/IaJ'ILHOG: €/IMHCTBO OPTaHWYECKUX M HEOPTaHMUECKUX
44 IIpakTukym coeHHHSE{HH‘ . IonyuyeHue, codupanue, paco3HaBaHUE U
Kpemuuii, ero pusnueckre 1 XUMUYECKHE CBOICTBA, IOIyYSHUE U H3yHeHH e CBOHCTB YIIEKUCIONO ra3a
npumeHeHne. CoenHeHNS KPEMHHA B IPHPOJIE. OO6uue npencTaBaeHus 00 TIpoBe/IeH e KaUeCTBEHHBIX eIl Ha KapGOHAT-
okcuge kpeMHIA(IV) u kxpemHHEBOI kucnoTe. CHIMKATHI, UX UCTIONB30BaHHE W CHJTHKAT-HOHBI H H3y4eHHE MPH3HAKOB HX
B OBITY, MEMIINHE, IPOMBIIIJICHHOCTH. BaykHeHIITie CTpouTeNbHbIe TpOTeKaHHsT
MaTepHalbl: KepaMHuKa, CTEKJIO, IIEMEHT, O€TOH, kKene300eToH. [IpobieMbr
45 VpOK 0GOGIeHHA ¥ KOHTPOTA 6€3011aCcHOTO NCIIOTIB30BAHUS CTPOUTEIHHBIX MAaTEPHAJIOB B IOBCEAHEBHOM PelIcHHE SKCTICPHMCHTATLHAIX 387124 110 TCME
PRH3HH, «BaxHeiimme HeMeTaIbl M MX COSIMHEHHUS)
Pa3nen 3. Merayuibl u ux coenqnHenusi (18 yacos)
Tema 7. Obuue ceoiicmea memannos (4 uaca)
46 OO01mmas XxapakTepucTHKa METaluIoB OO1mas XxapakTepuCTHKa XUMHYECKUX 3JIEMEHTOB — METaJUIOB Ha OsHakoMJIeHHE ¢ 00pa3aMy METAIIOB U CILIaBOB,
OCHOBAHHH MX IOJ0XeHH B [leproaudeckoii cucteMe XMMUYECKUX nX pU3HMYECKUMH CBOHCTBAMHU
47 XUMHYECKHE CBOIICTBA METAJLIOB sneMeHToB JI. V1. MenneneeBa u ctpoeHust aroMoB. CTpoeHHE METaJLIOB.
48 Kopposust MeTaIuioB 1 crocoOsl 3anmtel o1 | MeTaminyeckas CBsi3b U METAUIMYECKAsl KPUCTAIUIMYECKAs PEIIETKA. W3ydenue pe3ynbTaToB KOPPO3UU METAIIIOB




HEe DIeKTPOXUMUYECKUH P HaNpsDKeHNi MeTamioB. Ou3ndeckue n (BO3MOXHO HCIIOJIb30BAaHHE BHAEOMATEPHAIIOB)
49 Merannel B mpupoze. [Torstue o XUMHYECKHe cBOHCTBa MeTauioB. OOIIUe criocoObl NOJIy4eH s METAJLIOB.
METaITyprun [ToHsATHE O KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3aIINUTHI MX OT
Kopposuu. CiuiaBsl (CTanb, 9yryH, JIOPATIOMUHAN, OPOH3a) U MX
PUMEHEHHUE B OBITY U MPOMBIIIIIEHHOCTH.
Tema 8. Basxcneiimue memasnnt u ux coedunenusn (14 uacos)
50 OO01as xapakTeprUCTHKA HIEMEHTOB | A- [Iemounsre MeTauIbl: ON0KeHNE B [lepronndeckoil cucteMe XUMHIECKIX
TpyIIBI aneMeHToB Jl. 1. MeHzeneeBa; cTpoeHne UX aTOMOB; HaXOXACHUE B
51 dusnueckue U XUMUYECKHe CBOMCTBA npupoje. Guznueckue 1 XMMHUYECKHE CBOWCTBA (HA TpUMepe HATPHS U Wzyuyenne ocobeHHOCTEH B3aMMO/ICHCTBHS OKCHAA
HaTpHs ¥ KaJIus Kanusi). OKCUABI U THIPOKCHUABI HATpHs M Kanusi. [I[puMeHeHne meaoYHbIX KaJbIMS U HATPUSA C BOJOH (BO3MOXKHO
METaJUIOB U UX COCAMHEHHH. HCIOJb30BaHUE BUEOMATEPHAIIOB)
52 Oo6mras xapakTepucTrka ieMeHToB |1 A- IITenoyHO3eMENIBHBIE METAIUIbI MATHUHI U KAJIbLIUI: TI0JIOKEHUE
IPYIIIIBI B [lepromnyeckoi cucteMe XUMHIECKUX diieMeHTOB JI. 1. Menneneesa,
53 DU3MYecKUe U XMMUYECKIE CBOMCTBA CTPOCHHE UX aTOMOB; HaXOXACHHE B Npupoje. PU3nvecKue n XMMHUIECKHE
MArHus U KaJbIHs CBOIMCTBA MarHus 1 Kaiublus. Baxxnelmme coequHeHNS KalbIys (OKCHI,
54 XKecTrocTb BOJIBI M CIIOCOOKI e¢ THAPOKCHI, coyiH). JKECTKOCTE BOJBI M CIIOCOOBI €8 yCTPaHCHHSL. HccnenoBanue cBOUCTB XKECTKOM BOABL
yCTpaHeHHUs AmoMuHui: nonoxxenue B Ilepuoanyeckoil cucteMe XUMHYECKUX
55 AJIOMHHHI ¥ €T0 COeTHHCHUS anemenToB [I. . MeHzaeneeBa; cTpoeHHE aTOMa; HAXOK/ACHHE B IPUPOJIE.
Om3nYecKue U XUMHUIECKHE CBOMCTBA AIFOMUHIS. AM(POTEpHBIC CBOUCTBA
56 AmdoTepHsle cBoOIiCTBA OKCUA U OKCHJIa M THAPOKCHAA aTFOMHHHA. . HccrnenoBanue aMpOTEPHBIX CBONHCTB THAPOKCHAA
IHAPOKCHA AMIOMUHHS Kenezo: nonoxxenue B Ilepuoaiueckoii cucreMe XUMUYECKHUX 3JIEMEHTOB ATIOMUHNS 1 THAPOKCHIA IIHHKA
57 JKeneso u ero coeauneHns A 1. MeHneneeBa;v CTPOCHHE aTOMa; HaXOXIEHHE B NIPHpOJE. DH3HIecKue [Ipouecc ropenus xene3a B KUCIOPoAE (BO3MOXKHO
Y XUMHUYECKHE CBOMCTBA xkee3a. OKCUIIbI, TUIAPOKCUIBI U conu xene3a(ll) u HICTIONB30BAHNE BH/ICOMATEPHATIOB)
skenes3a(Ill), ux cocras, CBOMCTBA U MOJTyYEHHE.
58 OKcHIBI, THAPOKCHABI XKEeJle3a UX COCTaB,
CBOHCTBA M IIOJIyYESHHUE
59 Comu xene3a(Il) u xeme3a(Ill), ux cocras,
CBOHCTBA M IIOJIyYECHHUE
60 [pakTukym HabmroneHune u onrcaHue MpoIeccoB
OKpaIMBaHMs INIaMEHN HOHAMH HaTPUsl, KaJIUs 1
Kaiblus (BO3MOYKHO HCIIOJIb30BaHNUE
BUJIEOMAaTEPHAIIOB)
HabnroneHne npu3HakoB MPOTEKaHUS
Ka4eCTBEHHBIX PEaKILMil Ha HOHBI (MarHus,
KaIbIIWsl, AIFOMUHAS, ITUHKA, sxene3a(ll) u
xeneza(Ill), meau(Il))
61 IIpakTukym Peienue skcriepuMeHTaNbHBIX 3aJa4 110 TEME
«Baxneiinye MeTauIbl ¥ UX COSIMHEHHSDY
62 IToBTOpeHue
63 HToroBas KOHTpOJIbHAs paboTa
Pa3zgen 4. Xumus n okpyxawomas cpeaa (3 yaca)
Tema 9. Bewyecmea u mamepuanwl 6 ycuznu uenoseka (3 uaca)
64 XUMHYECKUil COCTaB TUIAaHETHl 3eMJIs BemecTBa 1 MaTepualisl B TOBCEAHEBHOM *KNU3HU YesloBeka. besomacHoe Nzyuyenne o0pa3oB MaTepHaoB (CTEKIIO, CIIIaBbI

HCIIOJIb30BAaHUEC BCIICCTB U XUMHUUYCCKUX peaKHI/Iﬁ B 6BITy. HepBaﬂ IIOMOIIIb

MCTaJUIOB, OJIMMCPHBIC MaTCpI/IaJ'IBI)




65

XuUMUS ¥ 3I0POBbE

66

OxpaHa OKpYy’KaloIIel Cpeas! OT
XUMHYECKOTO 3arps3HeHHs

IPY XUMHUYECKHX 0KOTaX U OTPABICHUAX. XUMHUYECKOE 3arpsi3HCHUE
OKpy>Karomieil cpensl (IpeaebHas IOMyCTUMas KOHLCHTPALUs BEIIeCTB —
IIJAK). Pons XuMuH B pEIIEHUH SKOJIOTHIECKUX MPOOIIEM.

HUTOro:

66 yacos




