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IHosicHuTe/IbHAA 3aAIIMCKA

PabGouas mporpamma y4eOHOro mpeiMeTa 1o Kypcy BBEIEHHE B XMMHIO IS 7 KJIacCOB CO-
CTaBJieHa Ha ocHOBe DeiepaibHOrO TOCYIaPCTBEHHOTO 00pa30BaTeNIbHOIO CTaH1apTa OCHOBHOTO
oOrmiero obpa3zoBanusi, yreepxkaeHHoro MunoopHayku PO 17 nekabps 2010 roma Ne 1897, npo-
rpammebl 1o xumun O. C. T'abpuemsaaa (O. C. Nadbpuemsn, I'. A. [unapera «IIporpamma kypca
XMMUH [T 7 Kiaccay).

PabGouas mporpamma obecrieurBaeT BBIIOTHEHHE (PeAeparibHOrO TOCYAapCTBEHHOIO  00-
pa3oBaTENIbHOTO CTaHAApPTA. ['OTOBUT OOydYarOIIMXCS K BOCIPHUATHIO XUMHUYECKUX 3HAHUK B 8§
KJ1acce

Y4e0HO-MeTOAMYECKUH KOMILIEKC

Xumwust. BBogssrii kypc. 7 kinacce. [IporreneBrudeckuii kype (aBropst O. C. I'abpuenss, W. T
OctpoymoB, A. K. AxiieOuHun).

PabGouas Terpans. [Jnia nonms3oBanus yunreneM. 7 kiace (aBropbl O. C. N'abpuensn, I'. A.
[[Iumnapesa).

Lean yueOHOro nmpeamera

dopmMupoBaHUE Y O0YYAIOIIMXCS YMEHUSI BUJIETh U MIOHUMATh LIEHHOCTh 00pa30BaHus, 3Ha-
YUMOCTh XMMHUYECKOTO 3HAHMSI JJISl KaXKIO0Tr0 4eJOBeKa HE3aBUCHMO OT €ro mpodeccHoHaTbLHON
JESITeTbHOCTH; YMEHUS pa3inyaTh (JaKThl U OIICHKH, CPAaBHUBATh OLICHOYHBIE BBIBObI, BUJETh UX
CBSI3b C KPUTEPUSMH OLICHOK U CBSI3b KPUTEPHEB C OMPEIEICHHON CHUCTEMOM LIEHHOCTEH, (hopMy-
JIMPOBATh U 0OOCHOBHIBATH COOCTBEHHYIO MO3UIIUIO;

®opmupoBaHHEe y 00yYarOIMXCs LEIOCTHOTO MPEICTABICHUS O MUPE U POJIU XUMHH B CO3-
JAHUA COBPEMEHHOM €CTECTBEHHOHAYYHOM KApTHUHBI MUPA; YMEHUSI OOBSCHITh OOBEKTHI U IMPO-
LIECCHI OKPYKAIOLIEN IEHCTBUTEIBHOCTH — MPUPOJHOM, COUMANBHOM,  KyJBTYPHOW, TEXHUYE-
CKOW Cpefbl, UCHONB3YS ISl 3TOr0 XMMHUYECKUE 3HAHUS; MPUOOPETEHNE 00YYaIOIIMMUCS OITbITa
Pa3HOO0pPa3HOI JESITETbHOCTH, TO3HAHUS M CAMOTIO3HAHKS; KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOM-
METEHTHOCTEH ), UMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE ISl PA3IMYHBIX BUJOB ACATEIBHOCTU: pe-
IIEHUs TTPOOJIeM, TIPUHATHS PEUICHUH, TIOUCKA, aHaIn3a U 00padOTKU WHGOPMAIIMU, KOMMYHHUKA-
TUBHBIX HABBIKOB, HABBIKOB M3MEPEHUI, COTPYTHHYECTBA, OE30MIaCHOTO OOPAITICHHUS C BEIIECTBAMU
B IIOBCE/IHEBHOM JKU3HHU.

3agaum yueOHOro nmpeamera

OO0pazoBaTtebHbIE:

- (hopMUPOBAHHUE CUCTEMbI XUMUYECKUX 3HAHWN KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOM Kap-
TUHBI MUPA;

PazBuBaromye:

- pa3BUTHE JUYHOCTU OOYYAIOIIMXCS, X MHTEIEKTYaIbHOE U HPABCTBEHHOE COBEPILEHCT-
BOBaHUE, (DOPMUPOBAHNE Y HUX T'YMaHUCTUYECKUX OTHOLLIEHUN U 3KOJIOTMYECKH 1IETIECO00Pa3HOTO
TIOBEJICHUSI B OBITY U B TPYIOBOM JIEATEILHOCTH;

BocrnurarenbHele:

-(hopMupoBaHre yMeHUI O€30MacHOTO  OOpaIleHHs C BEHIECTBAMH, UCIIOJIb3YEMbIMH B TI0-
BCEJTHEBHOM >KMU3HU; BhIpAOOTKA MOHUMAHMS OOIIECTBEHHON MOTPEOHOCTH B PAa3BUTUHM XUMUH, a
TaKke (POPMHUPOBAHUE OTHOIICHUS K XMMHUU KaK K BO3MOXKHOHM 00JacTH OyayIiel mpaKkTHYeCKOn
JESITETLHOCTH.

O0mas xapakTepucTUKA y4e0HOro rmpeaMera.

B cootBetrctBUN ¢ DenepatbHBIM rOCYAapPCTBEHHBIM 00pa30BaTeIbHBIM ~ CTaHIApPTOM  OC-
HOBHOTO OOILIEr0 00pa30BaHUs y4alllMecsl IOJDKHbBI OBJIAIETh TAKUMHU MMO3HABATEIbHBIMU YUEOHBI-
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MH JeUCTBUSIMH, KAK:

yMeHHe (OpMyIHPOBaTh MPOOJIEMY U THIIOTE3Y,

CTaBUTh LIEJIM U 33J]a4, CTPOUTH ILJIAHbI JOCTHKEHHS LEJIEH U pelIeHus MOCTAaBICHHBIX 3a-
Jiay, MPOBOJIUTH SKCIIEPUMEHT U HA €r0 OCHOBE J€JIaTh BBIBObI M YMO3AKIIIOUEHHS, IPEACTaBIATh
UX ¥ OTCTauBaTh CBOIO TOUKY 3PEHUSI.

Kpome 3toro, yyaiuecs TOKHBI OBIAJIETh TPUEMaMHU, CBSI3aHHBIMU C OTPEICIIEHUEM MOHSI-
THUI: OrpaHUYMBAThH WX, OMKCHIBATh, XapaKTEPU30BaATh U CpaBHUBATH. ClieI0BATEIbHO, IIPH U3yYe-
HUM XMMHUW B OCHOBHOM IIKOJIE y4alluecs OJDKHBI OBNAJETh y4eOHBIMHU JIEHCTBUSIMH, MO3BO-
JSIFOIIMMH UM JJOCTUYb JIMYHOCTHBIX, IPEAMETHBIX U METANPEAMETHBIX 00pa30BaTeNIbHBIX PE3YIlb-
TaToB.

[Ipenmaraemas nporpamma o XMMHH PackpbIBaeT BKJIAJ y4EOHOIO MPEaMETa B JOCTHKEHHE
HeJeld OCHOBHOTO OOIIEro 00pa3oBaHHUsSI U OMpPENEIsieT BaKHEUIIME COAEpXKaTelbHbIC JTMHUU
npeaMeTa:

BEILIECTBO , 3HAHUS O COCTaBE U CTPOCHHUH BEIIECTB, MX BAKHEHIHNX (HU3MUECKUX U XUMHUYE-
CKHX CBOMCTBAaX, OMOJIOTHYSCKOM JICHCTBHH;

XUMHUECKasi peakiysi — 3HaHUS 00 YCIIOBUSIX, B KOTOPBIX IPOSBIIIFOTCS XUMHUYECKUE CBOM-
CTBa BELIECTB, CII0CO0aX yINPaBJICHUS XUMUUECKUMU ITPOLIECCAMU;

IPYMEHEHUE BEILECTB — 3HAHUSI M ONBIT PAKTUYECKOM EATEIBHOCTH C BEILIECTBAMH, KOTO-
pble HanboJIee YacTo YyHOTPEOIISIOTCS B TOBCEIHEBHOM JKU3HU, IIMPOKO UCTIONIB3YIOTCS B po-
MBILIUIEHHOCTH, CEJIbCKOM XO35MCTBE, HAa TPAHCIIOPTE;

SI3BIK XUMUU — CUCTEMA BOKHEUIINX MOHATHH XUMHUU U TEPMUHOB, B KOTOPBIX OHU OIHCHI-
BAaIOTCS, HOMEHKJIATypa HEOPraHWYECKUX BEUIECTB, T. €. UX Ha3BaHUS (B TOM YHMCII€ U TPUBUAIIb-
HbIE), XUMUYecKre (OpMYJbl U YPaBHEHMs, a TAKKe MPaBUia MEepeBoia MHPOPMALMU C €CTEeCT-
BEHHOTO S13bIKa HA S3bIK XUMHUH U 0OPATHO.

[Ipu otOope comepkaHusl, KOHKPETU3UPYIOIIErO MPOrpaMMy, YUUTHIBAJIOCh, YTO Mepes 00-
MM 00pa30BaHUEM HE CTOUT 3aj]ia4a MpoQPecCHOHATLHON MOATOTOBKY 00YYAIOIIUXCSI. ITO OIpe-
JIENTIIO TIOCTPOEHUE Kypca Kak OOIIEKYJIbTYPHOIO, HAIPABIEHHOTO, MPEX/IE BCEro Ha (POpMHpPO-
BaHME U Pa3BUTHE MHTEpECA K U3YUECHUIO XUMUU. YUYTEHA OCHOBHAs OCOOEHHOCTh MOAPOCTKOBOTO
BO3pacTa — HAyaJlo Iepexoja OT JETCTBA K B3POCIOCTH, KOTOPBIA XapaKTEPU3YETCs Pa3BUTHEM
TMIO03HABATEIHHOM Cephl.

Ha stane ocHOBHOTO 00111€r0 CpeiHeTo 0Opa30BaHusl MPOUCXOANUT BKIFOUEHHE 00yUYarOLIXCSI
B IIPOEKTHYIO M UCCIIEIOBATEIBCKYIO JEATENBHOCTh, OCHOBY KOTOPOM COCTABJISIIOT TAKUE YHUBEP-
CaJIbHBIC YUeOHbIE JCUCTBUSI, KaK YMEHHE BUAETh MPOOJIEMbI, CTABUTH BOIIPOCHI, KJIACCUDHUITPO-
BaTh, HAOJIO/IaTh, TPOBOJMUTH SKCIIEPUMEHT, JIENIaTh BHIBOJBI M YMO3AKIIOUEHHS, OOBSICHATD, 10Ka-
3bIBATh, 3alMILIATh CBOW MJIEH, aBaTh omnpeneseHus NoHATHAM. Crofa >ke€ OTHOCSTCS NPUEMBI,
CXOJIHBIE C OIpEJeSICHUEM MOHATHIA: OMHUCAaHKUE, XapaKTEPUCTUKA, PAa3bsICHEHUE, CPABHEHUE, Pa3-
mnyeHre. PopMHUPOBAaHUE ITUX YHUBEPCAIBHBIX YUEOHBIX IEHCTBUN HAYMHAETCS €IIE B HAYAIbHOU
IIKOJIE, a B Kypce XUMHUHU OCHOBHOM ILIKOJIbI MIPOMCXOAUT MX Pa3BUTHE M COBEPILEHCTBOBaHUE. B
CBSI3U C 3TUM PE3EPBHBIC YaChI TUNIAHUPYETCS UCIOIb30BaTh HA (POPMUPOBAHUE U PA3BUTUE YMEHUIN
MPOEKTHOM M MCCIEN0BATENBCKON JESITENbHOCTH, YMEHUE BUIETh MPOOJIEMBI, JIeNaTh BbIBOABI U
YMO3aKJIFOUEHHUSI.

Mecto npeamera «BBeneHue B XMMHIO» B Y4eOHOM IJIaHE

[Iporpamma Xumusi. BBogusiii kypc. 7 kiacc. [IponeneBrudeckuii Kypc— 35 4acoB

B ToM uncne - 6 mpakTHUeCcKuX 3aHATHI U 2 KOHTPOJIbHBIE PA0OTHI.

['maBHOE OT/IMYME TIpe yIaraeMoi MPOTPaMMBI 3aKJTFOUACTCSl B IBYKPATHOM YBEIIMUYCHUHN Bpe-
MEHH, OTBEJICHHOTO Ha M3y4yeHue paszena « MHOrooOpasue BEIecTBy». ITO CBSI3aHO CO CTpeMIie-
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HHEM aBTOPOB OCHOBATEJIBHO OTPA0OTaTh BAXKHEHIIINE TEOPETUUECKUE MTOJIOKEHUS

Kypca XMMHH OCHOBHOM IIKOJIBI HA OOraToM (haKTOJIOTMYECKOM MaTephalie XUMHH DIIEMEH-
TOB M 00pa30BaHHBIX UMHU BEIECTB. B mporpaMme npeaycMOTpeHO pe3epBHOE BpeMsi, TaK Kak pe-
alTbHas POJIOJDKUTENILHOCTh Y4eOHOTO T0/1a BCET/Ia OKa3bIBAETCS MEHbIIIE HOPMATUBHOM.

B cBs13u ¢ mepexo/1oM OCHOBHOM HIKOJIBI HA TaKyto (hopMy UTOTOBOM arTectarmu, kak [ 1A, B
Kypce MpelyCMOTPEHO BpeMsi Ha TIOJATrOTOBKY K Hell. B mporpamme ocoboe BHUMaHKE yJIEIEHO CO-
Jep>KaHuIo, CIOCOOCTBYIOIIEMY (OPMUPOBAHUIO COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI
MUpA, TOKa3aHO MPAKTUYECKOE MPUMEHEHNE XUMUYECKUX 3HAHUH.

[TocTpoenue yueOHOro coaepkaHusi Kypca OCYIIECTBISIETCS TTOCIE0BATENbHO OT OOIIETo K
YaCTHOMY C YYETOM pealin3allii BHYTPUIIPEIMETHBIX U METapeAMETHBIX CBsi3ell. B ocHOBY mo-
JI0KEHO B3aUMOJICCTBUE  HAYYHOIO, T'YMaHHUCTHYECKOI'0,aKCHOJIOIMYECKOI0, KYJIBTYpO-
JIOTUYECKOT0, JIMYHOCTHO-AEATEIHBHOCTHOTO, MCTOPUKO-TIPOOIEMHOT0, MHTETPATUBHOTO, KOMIIE-
TEHTHOCTHOI'O MOAXO0JI0B. Takoe MOCTPOEHUE NMPOrpaMMbl COXPAHSET Jy4IIUe TPATULMY B [10/1a4€
y4eOHOro Marepualia ¢ MOCTENEHHBIM YCIIOKHEHUEM YPOBHS €r0 M3JIOKEHUS B COOTBETCTBUU C
BO3pacToM oOydarommxcs. OHO MpeArnoaraeT nociae10BaTeaIbHOe (POPMUPOBAHUE U Pa3BUTHE OC-
HOBOIIOJIArarolMX XUMUYECKMX TIOHATHI ¢ 7 1o 9 kiacc.

IpuHuun oréopa conep:KaHus:

[IponeneBTHYECKUI Kypc XUMUHN «BBeIeHHE B XUMHUIO» KypC COCTOMT U3 YETBIPEX TEM:

IlepBasg Tema «Xumusa 6 uyeHmpe ecmecmeo3HAHUA) AKTYAIN3UPYET XUMHUUYECKUE 3HAHUSA
00y4aroImuXcsl, MOIyYEHHbIE [IPU U3YYEHUH MPUPOJIOBEACHNUS, OMoIoruy, reorpaduu, Gpusnku u
JPYTUX HayK O HNPUPOJE. ITO YMEHBIIAET IICUXOJIOTHYECKYIO Harpy3Ky, BO3HUKAIOIIYIO C MOSBIIE-
HUEM B §-M KJIACCE€ HOBOT'O MPEIMETA, MIO3BOJISIET 3aMEHUTH CBA3aHHBIE C 3TUM TPEBOXKHBIE OXKU-
JTaHUST Ha TIOJIOKUTEJIbHBIE SMOIMHM BCTPEUM CO CTapbhiM 3HAKOMBIM. [lapamnnensHo npoBoautcs
MBICJIb 00 MHTETPUPYIOLIEH POJIM XUMUHM B CUCTEME E€CTECTBEHHBIX HAYK, 3HAYMMOCTHU 3TOTO IMpe-
METa JIJIsl YCIIEIIHOTO OCBOEHHSI CMEXHBIX MPeAMETOB. Takas MeXnpenMeTHas HHTerpamus Cro-
coOcTByeT (POPMUPOBAHUIO EAMHOW E€CTECTBEHHOHAYYHOM KapTWHBI MUpPA YK€ Ha HayaJlbHOM
JTare U3y4yeHus: XUMHHU.

B cootBercTBUM ¢ TpeOOBaHMSIMU T'OCYIApCTBEHHOIO O0OPa30BaTENbHOIO CTaHAapTa B Kypce
NIOAYEPKUBAETCS, YTO XMMHs — HayKa SKCIHEPUMEHTANIbHASA, TIOATOMY PAacCMATPHUBAIOTCS TAKHUE
HOHATHS, KaK 3KCIIEPUMEHT, HaOJIoJeHue, U3MEPEHNE, ONMCAHUE, MOJIEIMPOBAaHUE, TUIIOTE3A,
BBIBO/I.

JI7ist OTpabOTKHM MPAKTHYECKUX YMEHUN 00y4aroImxcsi OTOOpaHbl HECJIOXKHBIE U TICUXOJIOTH-
YeCKH JOCTYIHBIE JUISl CEMUKJIACCHUKOB JJA0OPATOPHBIE U MPAKTUUECKUE pabOThI, KOTOPhIE 3HAKO-
MbI MM 1O Ha4aJbHOMY KypCy €CTECTBO3HAHHUS M JPYI'MM €CTECTBEHHBIM JUCIMIUIMHAM: O3HAKOM-
JIEHUE C HECIJIOKHBIM J1a0OpaTOPHBIM O0OPYHOBaHHEM (YCTPOMCTBO IITATHBA, HArpeBaTEIbHBIX
npuOOpPOB, XUMUYECKOW TOCY]Ibl, KOTOPYIO OHM MPHUMEHSUIM paHee), MPOBEICHUE MPOCTEUIINX
onepanuii ¢ 000opyI0BaHUEM U BellecTBaMH (IpaBWIia HarpeBaHus, (pUKcalusi pe3ysibTaToB Ha-
OJIO/IEHUS ¥ X aHAJM3 U T. [.). DTOM LIENU CIOCOOCTBYET MPeyCMOTPEHHBIN B Kypce JTOMAaITHUMA
XUMHYECKHHM SKCIEPUMEHT, KOTOPbI MOJHOCTBbIO COOTBETCTBYET TPEOOBAHUAM OE€30MacHOCTH
IIPU €ro BBITOJHEHUWU U BKJIIOYAET YILIEAIIME HbIHE W3 MPAKTUKK OOYYEHUs] XUMHUH MPOJOTLKHU-
TeJIbHbIE TI0 BPEMEHHU 3KCIIEpUMEHTaIbHbIE pabOThl (BbIpAlllMBaHHE KPUCTAJUIOB, HAOMIOJCHUE 32
KOppO3Uel METAJIIOB).

Bropas tema kypca «Mamemamuueckue pacuemst ¢ Xumuuy TO3BOJSET O0TpadOTAThH
pacyeTHble YMEHHsI, CTOJIb HEOOXOUMBbIE TIPU PEILICHUH XUMHUYECKHX 3a/]a4, B IEPBYIO OUepeb
Ha HaXOXKJICHUE YacCTH 11eI0ro (MaccoBas I0JIsl 3JIEMEHTA B CIIOKHOM BEIIECTBE, MAaccoBasi U 00b-
eMHasl IO KOMIIOHEHTOB B CMECH, B TOM YHMCIIE U 107151 mpumMeceit). Kak BuaHO, BHUMaHKUE 00pa-
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IIAETCS HE CTOJILKO HAa XMMUIO, CKOJIbKO Ha MATEMATHKY.

Tperbsa Tema «fenenusn, npoucxooauwue ¢ eeuwiecmeamuy aKTyalu3upyeT 3HaHUs 00ydaro-
Mxcst 0 (PU3MYECKUX M XUMUYECKUX SIBIICHUSX, TOIyYE€HHbIE HAa YPOKaxX MO APYTUM IMpeIMETaM,
TOTOBUT MX K M3YYEHHUIO XUMHUUECKOT'0 MPoIiecca Ha CIEAYIONIEH CTYIeHU 00yUeHHSI.

UerBepras tema «Pacckazvl no Xumuuy BKITIOYACT UHTEPECHBIE CBEICHHS O PYCCKUX XUMHU-
Kax, 00 OT/JICJTbHBIX BEIIECTBAX U HEKOTOPHIX XUMHUUECKUX PEAKIIUSIX.

N3ydenrie mpeaiaraeMoro Kypca mnpeaycMaTprBaeT TMOBBIIIEHHE YAEIbHOTO BEca CaMOCTOs-
TeJIBLHOU paboThl 00yYarOUIUXCsl, HAPUMED, TIPU TPOBECHUHN JOMAITHETO XUMUYECKOTO IKCIIe-
pPUMEHTa U OOCYXKJICHUU €T0 PE3yJIbTaTOB, IMOJATOTOBKE COOOIEHH ISl YUeHMYECKUX KOH(EepeH-
W, 3alUTE TPOECKTOB, BHIOOPE 00BEKTA JUIsi MOATOTOBKHM COOOIIEHUS WM mpoekTa u jp. Kypc
HAIPABJICH HA Pa3BUTHE TAKUX JIOTUYECKUX OMepalvii MBIIUICHUS, KaK aHAJIU3 U CUHTE3, CPaBHE-
HUE HA OCHOBE aHAIM3a M CHHTE3a, 0000IICHIE, BRIIBMKCHUE U TTOITBEPIKICHUE WM OIPOBEP-
YKEHUE TUTIOTE3 U T. 1.

B 3akirodueHrie MOYKHO OTMETUTh, YTO B Kypce MOYTH HE 3aTPOHYTHI TPEOOBAaHUS CTaHIApTa
XUMHYECKOTO 00Pa30BaHUs JIJIsl OCHOBHOM IIKOJIbI, HAIIPUMEDP CUMBOJIbI XUMHUYECKUX JIEMEHTOB U
(bopMyIIbI BEIIECTB CEMHUKIIACCHUKU y4aT TOJILKO IO JKEJIaHUI0, HE MPEAYCMOTPEHO COCTaBICHUE
(dbopMyJT BEIIECTB U YPAaBHEHUN XUMHUYECKUX PEAKIUM, KOTOPBIC SBIIAIOTCS MATEPUAIIOM IS U3Y-
YEHUs B 00S13aTEIIBHOM KypCce XUMUH.

JIM4HOCTHBIC, MeTampeaIMeTHbIe M INpPeIMETHBbIC pe3yJbTAThI OCBOCHHMS Y4eOHOro
NpeaMera

JIuunocmmnole

B LIEHHOCTHO-OPUEHTAIIMOHHON c(epe — YyBCTBO TOPAOCTH 32 POCCHHCKYIO XMMHUYECKYIO
HayKy, TYMaHU3M, OTHOILIEHHE K TPYAY, UEJICYCTPEMIIEHHOCTB;

(dhopMUpOBaHUE IIEHHOCTU 3/I0POBOTO M O€30MacHOro 00pasa *KU3HU; YCBOCHUE MPaBUJI UH-
JMBHYyaTbHOTO M KOJUIEKTUBHOIO O€30MAacHOro MOBEACHUS B YPE3BBIYAMHBIX CUTYalUsAX, YIPoO-
YKAIOILMX YKU3HU U 37TI0POBBIO JIHOJIEH;

B TPYZIOBOM c(epe — TOTOBHOCTh K OCO3HAHHOMY BbIOOpY JalIbHEHIIEH 00pa3oBaTebHOM
TPACKTOPUU;

B TI03HABATENIbHOM (KOTHUTUBHOW, MHTEIICKTYAIbHON) chepe — yMEHUE YNpaBisTh CBOSH
NIO3HABATEIBHOM JEATENBHOCTBIO.

(bopMUpOBaHUE OCHOB SKOJIOIMYECKON KYJbTYphl, COOTBETCTBYIOILIEH COBPEMEHHOMY YPOB-
HIO 9KOJIOTUYECKOTO MBIIUICHUS], Pa3BUTHUE OIBITA SKOJIOTMUYECKH OPUEHTUPOBAHHON pedieKCHB-
HO-OLICHOYHOW Y MPAKTUYECKOMN JEATETbHOCTH B AKU3HEHHBIX CUTYaIUsX;

Memanpeomemmnuie

YMEHHUE CaMOCTOSTENILHO OINpPENEIsATh LU CBOEr0 OOYYEHUs, CTABUTh M (POPMYyIUpOBATH
JUIsl ce0sl HOBBIE 334y B y4€0e U IO3HABATEIbHOM S TEbHOCTH, Pa3BUBAaTh MOTUBbI U HHTEPECHI
CBOEH MMO3HABATENILHOM JIETEIbHOCTH;

YMEHHUE CAMOCTOSITENILHO IJIAHUPOBATh IyTH JOCTHXKEHHS 1IE€ed, B TOM YHCIE albTepPHATHB-
HbIE, OCO3HAHHO BbIOMpATh Harbosee 3(pPeKTUBHBIE CIOCOOBI pEeIICHHs YIEOHbIX U TTO3HABATEb-
HBIX 3371a4;

YMEHHUE COOTHOCHUTBH CBOM JICHCTBHS C IUIAHUPYEMBIMH PE3YJIbTaTaAMH, OCYILIECTBIISITH KOH-
TPOJIb CBOEH JICSITEIBHOCTHU B MPOIIECCe JOCTIKEHHS pe3yIbTaTa, ONpPeAeisaTh COCOObI IEHCTBUI
B paMKax MPeIoKEHHBIX YCIOBUN U TpeOOBaHWM, KOPPEKTUPOBATH CBOU JICHCTBUSI B COOTBETCT-
BUU C U3MEHSIOLLIECHCS CUTYallUEH;

yMEHHE OLICHHMBAaTh MPABHJIBHOCTh BBIMOJHEHUS! Y4eOHOW 33/1aur, COOCTBEHHbIE BO3MOKHO-
CTH €€ peIlEHUsI; BJIaIECHUE OCHOBAMHA CAaMOKOHTPOJISL, CAMOOLIEHKH, IPUHATHSL PELIEHUI U OCYyIIe-
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CTBJICHUSI OCO3HAHHOT'O BHIOOpPA B y4eOHOI U [MO3HABATENbHOM JIEATEIbHOCTH; YMEHHE Ompesie-
JATh TOHSTHS,  CO37aBaThb  OOOOILEHHS, YCTaHABIMBATH AHAIOTHH, KIACCH(UIMPOBATh, ca-
MOCTOSITEJIEHO BbIOMPATh OCHOBAHHS M KPUTEPUH IS KIIACCU(PUKALIMK, YCTaHABIMBATh IPUUHUHHO-
CJICJICTBEHHBIE CBSI3H, CTPOUTH JIOTUUECKOE PACCYKIEHUE, YMO3aKJIIOUeHUE (MHAYKTUBHOE, [e-
JTYKTUBHOE U 110 aHAJIOTUH) U JIETIaTh BBIBO/IBI,

YMEHHE CO3/1aBaTh, IPUMEHSTh U MPE0OPa30BbIBATh 3HAKH U CUMBOJIbI, MOJIENIA U CXEMBI JJISI
peleHus yueOHbIX M IO3HABATEBHBIX 3a/1a4;

YMEHHME OpPraHW30BbIBaTh y4EOHOE COTPYIHUYECTBO U COBMECTHYIO AEATEIBHOCTh C YUUTE-
JIEM U CBEpPCTHUKaMU; pa0oTaTh MHIMBHUIYAIBHO U B TPYIIE: HAXOAUTH OOIIEE PELIEHUE U pa3pe-
1aTh KOHQIUKTEI Ha  OCHOBE COIJIaCOBAaHUs MO3UIIMA M ydéTa  MHTEPECOB;

dbopmynpoBaTh, ApPryMEHTHPOBATH M OTCTaWBAaTh CBOE MHEHHE;

YMEHHUE OCO3HAHHO MCIIOJIb30BATh PEUYEBBIE CPEJICTBA B COOTBETCTBHHU C 3a/1a4eil KOMMYHH-
KalUK JUIs1 BBIPAKEHHSI CBOUX YYBCTB, MBICIIEM W IOTPEOHOCTEH; IITAHUPOBAHUS U PETYJISLIUH CBO-
€1 JESITEIbHOCTH; BJIAJICHUE YCTHOW M NMHUCBMEHHOM PEYbI0, MOHOJIOTUYECKOM KOHTEKCTHOW pe-
Yb10; (POPMUPOBAHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JaCTH MCIIONBb30BaHUs HH()OPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

(bopMUpOBaHUE U PA3BUTHE SKOJIOTMYECKOTO MBIIUICHHUS, YMEHHE IIPUMEHSTH €r0 B I03HABa-
TEJIbHOM, KOMMYHHUKAaTUBHOW, COLMATIbHON MPAKTHUKE U MPOGECCUOHATIBHON OPUEHTALH.

Ilpeomemnmnuie

B noznaBatenbHON cdepe: naBaTh ONpenesieHUs U3YYEHHbIX MOHATHHA: «XUMHUYECKUHN 3Jie-
MEHT», «aTOM», «HOH», «MOJIEKYJIa», «IPOCTBIC U CIIOXKHBIE BEIIECTBA», «BELIECTBOY», «XUMHUYE-
ckas (opMyna»,  «OTHOCHUTENIbHAs  aTOMHas Maccay, «OTHOCUTENIbHAs ~ MOJIEKYJISAP-
Has  Maccay, «BaJIEHTHOCTHY», «CTENEHb OKHCICHUS, «KPUCTAIMYECKAs PELLIETKA», «OKCUABD,
«KHCJIOTBD), «OCHOBaHHS», «COIHN», «aM(POTEPHOCTH», «UHAUKATOP)», «IIEPUOUYECKUN 3aKOH»,
«IIepruoIuyYecKas TabIHILaY, «M30TOIbDY, «XUMAYECKAs! CBA3bY, «AJIEKTPOOTPULIATENBHOCTDY, «XU-
MHUYECKAas PEAKLUsD), «XUMUYECKOE YPABHEHUE), «TEHETUYECKAsT ~ CBA3bY, «OKHUCIICHHUEY,

«BOCCTaHOBJIEHUE», «JIEKTPOJUTUYECKAS JUCCOLUALIND), «CKOPOCTh XMMHUYECKOW peak-
LU,

OIUCATh JEMOHCTPALMOHHBIE U CAMOCTOSITENIBHO IPOBEACHHBIE XUMUYECKUE KCIIEPUMEHTHI;
OIKCBIBATh W Pa3IN4aTh U3YUYEHHBIE KIIACCHI HEOPTaHUYECKUX COCIMHEHUI, POCTBIE U CIIOKHBIE
BEILIECTBA, XUMUUYECKHUE PEAKLIH;

KJIaccu(pUIIPOBaTh N3yYCHHBIC OOBEKTHI U SIBIICHUS;

JIeTIaTh BHIBOJIbI M YMO3AKIIFOUEHUS U3 HAOMIOICHNH, N3yYEHHBIX XUMUYECKIX 3aKOHOMEPHO-
CTEH, MPOrHO3UPOBATH CBOMCTBA HEM3YUYEHHBIX BELIECTB M0 aHAJIOI'UU CO CBOMCTBAMH U3YYECHHBIX;
CTPYKTYpUPOBATh U3YyUEHHBI MaTepuall 1 XUMUYECKYI0 MH(DOPMAIHIO, MMOTYYEHHYIO U3 APYIHX
MCTOYHUKOB; MOZEIMPOBATH CTPOCHUE aTOMOB 3JIEMEHTOB 1-3 MEepHOAOB, CTPOEHUE MPOCTHIX MO-
JIEKYT,

B 1IeHHOCTHO — OpUEHTALMOHHOM cpepe: aHATM3UPOBATh Y OLICHUBATh MOCIE/ICTBUS IS
OKpY>Karolien cpeibl ObITOBOIM M MPOU3BOACTBEHHOM AEATEIIbHOCTH YEIOBEKa, CBA3AHHOMN C mepe-
pabOTKOM BEIIECTB;

B TpynoBoii cdepe: mpoBOIUTh XUMUYECKUI SKCIIEPUMEHT;

B cdepe 6e30macHOCTH KU3HENEATETLHOCTH: OKa3bIBaTh MEPBYIO MOMOIIIb MPH OTPABJICHUSIX,
0YKOTax M JPYruX TpaBMax, CBA3aHHBIX C BEILIECTBAMU U JJAOOPATOPHBIM 000PYIOBAHUEM.

Copaep:xkanue yueOHOIo npeamera
(1 4 B Heenmr0; Bcero 35 4.)
Tema 1. Xumusi B ueHTpe ecrecrBo3Hanusi (11 u)



Xumus kax yacmo ecmecmsosnanus. Ilpeomem xumuu. ECTeCTBO3HAHUE — KOMIUIEKC HAYK O
npupoze. Hayku o npupoze: ¢usuka, xumus, Onosnorust u reorpadus. [lonoxurensHoe n oTpuiia-
TEJIbHOE BO3/ICHMCTBHE YETIOBEKA HA IPUPOY.

[Ipenver xumunn. Tena u BemecTBa. CBOMCTBA BELIECTB KAK MX WHIIMBUIyalIbHbIE IPU3HAKM.
CBolicTBa BEILIECTB KaK OCHOBA UX PUMEHEHHSI.

Memoouwl uzyuenuss ecmecmeosznanus. Habmronenne kak OCHOBHOM METO]T IIO3HAHUS OKPY-
JKAIOIIETO MUpA. YCIIOBUS MPOBEACHHU HaOmoaeHus. [ unoTesa Kak MpearnoiokKeHue, OObsICHSIO-
1Iee WM MpeCcKa3bIBAIOIEe MPOTEKaHUEe HaO0AaeMOro SBJICHUS. DKCrepuMeHT. Jlabopatopusi.
DKCcIepuMEeHT J1abopaTopHbIi U JoMaHuiA. CriocoObl PUKCUPOBAHUS PE3YIHTaTOB SKCIIEPUMEH-
Ta. CTpOEHHUE IIIaMEHH CBEYH, CyXOr0 TOPIOYEr0, CIIUPTOBKHU.

Mooenuposanue. Mozaenn kak aOCTPaKTHbIE KOIIMU M3y4aeMbIX OOBEKTOB U IPOLIECCOB.
Monenu B ¢pusuke. DnekTpoopHas MalimHa Kak abCTpakTHas MOJIeNIb MOJTHUU. Mozenu B 61o-
jorud. buonornyeckue Mysspku. Mozenn B XMMHK: MaTepUasibHbIE (MOJIEM aTOMOB, MOJEKYIL,
KPHCTAJUIOB, alllapaToB U YCTAaHOBOK) M 3HAKOBBIE (XUMHYECKHE CUMBOJIbI, XUMHUYECKHE (POopMy-
JIbl U YpaBHEHUS).

Xumuueckas cumeonuxa. XUMAYECKAE CUMBOJIBL. VX HamucaHue, NMPOU3HONIEHUE U WH-
dbopmarisi, KOTOpYI0 OHM HecyT. Xumuueckue ¢popmyisl. X Hamucanue, MpOU3HOIICHUE U UH-
dbopmariys, KOTopyro oHM HecyT. MHIeKehl 1 KoahOUITMESHTHI.

Xumus u pusuxa. YHUBEPCATBHBIA XapaKkTep MOJI0KEHUN MOJIEKYISIPHO-KUHETUUECKON TEO-
pun. [ToHsTHS «@aTOMY, «MOJIEKYNa», «HOH». KprucTamumieckoe cocTosiHue BemecTBa. Kpucrammye-
CKH€ pelIeTKH TBepAbIX BeriecTB. Juddysus. bpoyHoBckoe aBrxkeHue.

ArperatHoe cocTosiHMEe BelecTBa. ['a3000pasHbie, *KUIKue U TBepAble Berlecta. Kpucran-
JMYECKUE U aMOp(HBIE TBEpAbIC BelecTBa. DU3HMUECKUE U XUMUYECKHE SBICHHUA.

Xumust u eeocpaghus. I'eoiormueckoe CTPOSHUE TUTAHEThI 3eMIIS: SIIPO, MaHTus, JuTocdepa.
DNEMEHTHBIN COCTAaB I'€OJOTMYECKMX COCTaBHBIX YacTel IUIaHEThl. MUHepasbl M TOPHbIE TOPO/BI.
Marmatudeckue u ocafouHble (OpraHM4ecKue U HEOPraHUYECKHUE, B TOM YHCJIE U TOPIOYHUE) TO-
PO/IBL.

Xumus u buonoeuss. XUMUYECKUI COCTaB KUBOM KJIETKU: HEOPraHn4eckue (BoJa U MUHE-
pajbHBIE COJIM) U OopraHuyeckue (OeNKH, KHUPbI, YTIIEBOIbI, BUTAMUHBI) BelecTBa. [IpocTeie u
CJIOHBIE BEILIECTBA, X POJIb B KUZHEACATEIBHOCTA OpPraHu3MoB. brosornueckas poiib BOJbI B
*uBoM kietke. Potocunres3. Posb xmopodwmina B npoiecce dhorocunTe3a. bruonorudeckoe 3Ha-
YEHHE JKUPOB, OCITKOB, dPUPHBIX MACEI, YIIIEBOJOB U BUTAMUHOB JJIS JKU3HEIEATEILHOCTH Opra-
HU3MOB.

Kauecmeennvie peaxyuu 6 xumuu. IIOHATHE O KAUECTBEHHBIX PEAKIUAX KaK O PEAKLUSAX,
BOCHPMHUMAEMBIX OpPraHOJIENTUYECKH: C MOMOILBIO 3PEHUs], CIIyXa, OOOHSHUS. AHAIUTUYECKHUMA
a¢pdext. OnpenenseMoe BEIECTBO U PEaKTUB HA HEro. Bo3MOXXKHOCTh M3MEHEHUs] UX POJM Ha
IPOTUBOIOJIOKHYIO.

Hemonctparuu. 1. Kosyutekiust pa3HbIX Tel U3 OJHOTO BEIIECTBA WM MaTepuaia (Harmpu-
Mep, JlabopatopHas mocyaa u3 crexia). 2. Komtekius pa3nuyabix Tel uiau ¢otorpaduii Ten u3
ATIOMUHMS JIJTs1 WIUTFOCTPALM MU «CBOWMCTBAa — MpUMEHEHUe». 3- YuebHoe 00opynoBaHue, UC-
N0JIb3yeMoe TMpH M3y4eHUH (U3HUKH, OMojoruu, reorpaguu u xumuu. 4. DnexkrpodopHas ma-
muHa B fieiictBuu. 5. ['eorpaduyeckue mozaenu (rodyc, kapra). 6. buomorudeckue Moaenu (My-
JSKA OPTaHOB M CUCTEM OpPraHOB PACTEHUH, )KMBOTHBIX M 4elOoBeKa).7. Ou3nyeckue U XuMu-
YeCKUe MO aTOMOB, MOJIEKYJI BEILIECTB M MX KPUCTAJUTMYECKUX pereToK. 8. OOBeMHbIE U I11apo-
CTEPKHEBBIE MOJIENIM MOJIEKYJI BOZBI, YIJIEKUCIIOTO U CEPHUCTOrO ra3oB, MeTaHa. 9- Pacnpocrpa-
HEHHE 3araxa OJeKOJIOHa, JyXOB WK Je3070panTa Kak nporecc auddysun. 10. OGpasiibl TBEp-
JbIX BELIECTB KpUCTAIIMYeCKOro crpoenus. 11. Moaenmu kpuctaimmueckux pemierok. 12. Tpu ar-
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peraTHbIX cocTossHUS BoAbl. 13. [lepenuBanue yriekucioro rasa B CTakaH, YpaBHOBEIICHHBINA Ha
Becax. 14. Komnekuusi KpucTamin4ecKix 1 aMOp(HBIX BEIIECTB U u3Aenuil u3 Hux. 15. Komiek-
1[1sl MUHEPAJIOB (J1a3ypuUT, KOPYH, XaJIbKOMUPUT, QIItoOpuUT, rayut). 16. Komekius ropHbIX mo-
poll (TpaHuT, pa3iuyHble (OPMbI KaJbIUTA - MEJI, Mpamop, U3BeCTHSK). 17. Koekius roprounx
HCKOMaeMbIX (He(Th, KAMEHHBIN yToJIb, CJIAHITLI, TOp(D). 18. CriupToBas 3KCTpakius XJI0poduI-
Jla U3 3eNieHbIX JUCTheB. 19. [IpokanuBanue cyxoi 3efieHd pacTeHHid B My(denbHON nedn s KO-
JIMYECTBEHHOT'O OIPENIEICHNS MUHEPATIBHBIX BellecTB B HUX. 20. KauecTBeHHas peakuysi Ha Ku-
ciopoa. 21. KauecTBeHHas peakiys Ha YIJICKUCIbINA ra3. 22. KayecTBeHHas! peakiusi Ha U3BECTKO-
BYIO BOJY.

JlaGopaTopHbie onbIThbl. 1. OnucaHue CBONCTB KUCIOPOAA, YKCYCHOM KHUCIOTHI, ajto-
MuHUs. 2. CTpoeHue TIaMeHH CBeur (CIIMPTOBKH, CyXOro roprouero). 3. Habmonenue 6poyHOB-
CKOT'O JIBYKEHMS YaCTHUYEK YEPHOU Ty O] MUKPOCKONOM. 4. M3ydeHue rpaHuTa ¢ MOMOILBIO
YBEJMUUTEIBHOIO cTekia. 5. OOHapyKeHHUe KHUpa B CEMEHAX MOJCOTHEYHUKA U TPELKOI0 Opexa.
6. ObnapyxeHue 3pUPHBIX Macen B anelbcHHOBOM Kopke. 7. OOHapy:keHHne Kpaxmaia u Oernka
(KJIEHKOBUHBI) B MIUEHUYHON MyKe. 8. OOHapyKeHHE YITIEKUCIIOTO I'a3a B BBIIBIXAaEMOM BO3IyXE
C ITOMOIIBIO N3BECTKOBOM BOJIBI.

Jomamnuii dxkcnepuMent. 1. Mzrotoenenue mozenel Mosiekyn u3 miactwimHa. 2. Jud-
¢dby3usi HIOHOB mMepmaHTraHata Kaius B Boje.3. M3yuenue ckopoctu auddys3uu asposonei. 4.
Huddysus caxapa B Boze. 5. OIBITHI C IyCTON 3aKPBHITOM MJIACTUKOBOM OyThUIKOM. 6. KonmmyecT-
BEHHOE OIpEJIeIICHNE COICP KaHUs BOJIbI B CBEXKeH 3eieHu. 7. B3auMoeiicTBrue ackopOMHOBOM KH-
CIIOTHI ¢ HosoM. 8. M3ydeHue cocTaBa MOJMBUTAMHHOB U3 JAOMaIIHEl antedkd. 9- OOHapykeHue
Kpaxmaja B MPOyKTaxX MUTAHUS.

IpakTnueckasi padora 1. 3HakoMCTBO ¢ JabopaTopHbIM oOopynoBaHueM. [IpaBuna
0e30macHOCTU Mpu paboTe B XUMUUECKOM KaOuHeTe (JlabopaTopun).

IIpakTnueckas padora 2. HaGmronenue 3a ropsiieit cBedoid. Y crpoiicTBo ciupToBku. [pa-
BUJIa pabOThI C HarpeBaTeIbHBIMUA PUOOPaAMHU.

Tema 2.
MaremaTrnyeckue pacuerbl B xumuu (9 1)

OmHocumernvHble AamomMHas U MONeKYIApHas maccsl. ITonsTe 00 OTHOCUTENBHBIX aTOMHOM
Y MOJIEKYJISIPHOM Maccax Ha OCHOBE BOAOPOAHON eqUHHUIIBI. OTnpeesieHue OTHOCUTEIBHON aTOM-
HOM MacChl XMMHUYECKHX 3JIEMEHTOB TI0 Tlepuonueckoi tabiauie. Haxoxaenue mo dopmyne
BEILIECTBA OTHOCUTEIBHOW MOJIEKYJISIPHOW MacChl Kak CyMMbI OTHOCUTEIbHBIX aTOMHBIX Macc
COCTaBJIIOIINX BELIECTBO XUMUYECKUX JIEMEHTOB.

Maccosas 0ons xumuuecko2o s1emeHma 6 ciodcHom eeuecmee. I1oHsTHE O MACCOBOI J1071€ -
(W) XMMHUYECKOT0 AJIEMEHTa B CJIOKHOM BEILIECTBE M €€ pacyer 1o (opmysie BemrecTa. Haxoxe-
HUE (OPMYJIbI BEILECTBA MO 3HAYEHUSIM MACCOBBIX JI0JIEH 0Opa3yroluX €ro 3J1eMeHTOB (ams 2-
4acoBOT'0 U3YyUYEHHSI Kypca).

Yucmuie sewgecmea u cmecu. IlonsiTue 0 yncToM BenecTBe U cmecu. CMecu ra3oo0pasHble
(BO3yX, IPUPOJHBIN Tra3), xuakue (HedTh) U TBepHble (TOpHBIE MOPOJIbI, KyJIUHAPHBIE CMECH,
CUHTETUYECKUE MOIoIIME cpeicTBa). CMecH TOMOT€HHBIE U TE€TEPOreHHbIE.

Obvemnas donsi komnonenma 2az060ti cmecu. ToHstre 00 00BEMHOM J1071e () KOMITOHEHTA
ra3oBoii cmecu. CocTaB BO3/1yxa U MPUPOAHOTro ra3a. Pacuer o0beMa KOMIIOHEHTa Ta30BOI CMECH
TI0 €r0 00BEMHOM JI0JIE, 1 HAOOOPOT.

Maccosas dons éewgecmea 6 pacmeope. TloHsITHE 0 MaccoBoii joie (W) BeIecTBa B pacTBO-
pe. PacTBopuTes M pacTBOPEHHOE BEIIECTBO. Pacuer Macchl pacTBOPEHHOIO BELIECTBA 10 MAacce
pacTBOpa U MacCOBOM JI0JIE pACTBOPEHHOIO BELLIECTBA U JPYTHE PACUETHI C UCIOJIB30BAaHUEM 3TUX
MIOHSITHA.



Maccoesas oons npumeceri. I1oHsITHE O YACTOM BELIECTBE M MpuUMecH. MaccoBasi 10Jis
(W) mpumecu B oOpasiie UCX0AHOTO BemecTBa. OCHOBHOE BellecTBO. PacyeT Macchl OCHOBHO-
ro BEILECTBA 0 MAccCe BEIECTBA, COACPIKALIETO ONPEICICHHYI0 MAaCCOBYIO OO MMPUMECEH,
U JPYTHE pacyeThl C UCMOJIb30BAHUEM ITUX MOHATHUH.

HMemoncrpauuu. 1. Munepansl kynput u TeHOpuT. 2. Oxcun prytu(Il). 3. Komnekiuu
Pa3IMYHBIX BUAOB MpamMopa W u3Jeauil (Wi WuiiocTpauuii uzaenuit) u3 Hero. 4. Cmech peu-
HOTO M caxapHoro mnecka u ux pazzaenenue. 5. Komnexuus «Hedts n HedTenpoaykTe». 6.
Komnekuus ObITOBBIX cMecel (KyJIMHApHBIE CMECH, CHHTETHYECKHE MOIOILIUE CPEACTBa, IIam-
IyHU, HAITUTKA U 1p.). 7. [luarpamma 00beMHOTO cocTaBa Bo3ayxa, 8. Jluarpamma o0beMHOTO
cocTaBa MpUPOIHOro rasa. 9- IlpurorosiieHne pacTBopa C 3aJaHHBIMM MAacCOM M MacCOBOU
noJiei pactBopeHHOTO BemecTBa. 10. OOpa3isl BEMEeCTB U MaTepUaIOB, COJECPKAIINX OTpe-
JEJICHHYIO JOJIIO IIPUMECEHN.

JlomamHuii 3kcnepuMeHT. 1. M3ydyenue cocrtaBa OBITOBBIX KYJIHMHApHBIX U XO35M-
CTBEHHBIX CMECEH IO ITUKETKaM. 2. [IpuroroBneHne pacTBopa COI, paCueT MacCOBOM 10U
PAacCTBOPEHHOI'0 BELIECTBA M OIBITHI C MOJYYEeHHBIM pacTBOpoM. 3- M3yueHue cocTaBa He-
KOTOPBIX OBITOBBIX U (PapMaIleBTUYECKUX MPENapaToB, COACPKAIIUX ONMPEEICHHYIO J0JI0
MIPUMECEH, IO UX ITUKETKAM.

IIpakTnueckas padora 3- IlpuroroBineHue pacTBopa C 3aJJaHHOM MacCOBOU JoJieit
PacTBOPEHHOTO BELIECTBA.

Tema 3.

SIBienus, npoucxoasimue ¢ pemecrsamu (11 1)

Pazoenenue cmecer. Ilonsatue o pazaeneHnn cMecell M ouucTke Beniects. HekoTopsie
MPOCTEUIINE CIOCOObI pa3eieHUus CMECei: MpOCeuBaHue, pa3JejeHUe CMECEl MarHuToM,
OTCTaWBaHUE, IEKaHTalus, LHEHTPU(PYTrupoBaHue, pa3ieieHUE C TOMOUIBIO AEIUTEIbHON BO-
POHKH.

Qunvmposanue. PUALTPOBAHUE B TAOOPATOPHH, OBITY U HA Tpou3BoACcTBE. DuibTparT.

Aocopbyus. Tlondarue 06 agcopOuuu U agcopOeHTax. AKTUBUPOBAHHBIA YIoJib Kak
BAKHEWIINI afcOpOEHT, €ro UCMOJIb30BaHUE B OBITY, HA MPOM3BOJCTBE U B BOEHHOM JIEIE.
YcTpoicTBO MPOTUBOTA3A.

Jucmunnayus, kpucmanriuzayus u evinapusanue. JIACTHILIALUSA KaK IPOLIECC BbLAE-
JICHUS BEIIECTBA M3 KUAKON cMecH. JMCTUIUIMpOoBaHHAs BOJla U 00JaCTU €€ MPUMEHEHUS.
[leperonka Hedtu. Hedrenmponykrsl. dpakiroHHas MEPEeroHKa >KUIKOTO Bo3ayxa. Kpu-
CTaJUIM3allisl ¥ BhITIApUBaHUE B JIabopaTopuu (KpHCTAIU3aTOPhl U GapdopoBbie YalIKu
171 BBIIAPUBAHUSA) U IPUPOJE.

Xumuueckue peaxyuu. 1IoHATHE 0 XUMUYECKON peaKIMM KaK Mpolecce MmpeBpalle-
HUS OJHUX BEIIECTB B ApYyrue. Y CJIOBUS TEUCHUS U TIPEKPAIICHUS XUMUYECKUX PEaKIIHUH.

Ilpuznaku xumuueckux peaxyuti. I3MeHeHne UBETA, BBINAJIEHUE OCAJIKA, pACTBOpPE-
HHE 0CaJIKa, BBIJICJICHUE Ta3a.

HNemouncTtpauun. 1. [IpocenBanune cMecu MyKU U caxapHOro rnecka. 2. Paznenenue
CMeCH MOPOIIKOB CEphl U kene3a. 3. Pa3geneHre cMecu MOpOUIKOB cepbl U necka. 4. Pa3-
JeJICHUE CMECHU BOJBI U PACTUTEIBHOIO Macja ¢ MOMOIIBIO JCIUTEIbHOU BOPOHKU. 5. LleH-
TpudyrupoBanue. 6. GunpTpoBanue. 7. Pecnuparopabie Macku M MapJieBble MOBS3KH. 8.
AncopOLMOHHBIE CBOWCTBA aKTUBUPOBAaHHOTO yriisd. 9. Cunmkareiab U €ro NMpuMEHCHHUE B
ObITy W nerkoi mpombinieHHocTH. 10. [IpoTuBoras u ero ycrpoiictBo. 11. [Momydyenue
JTUCTUUTMPOBAHHON BOJBI C MOMOIIBIO JTAOOPATOPHOW YCTAaHOBKH JJIsl TEPETOHKU KU -
kocteit. 12. Komnexmnus «Hed1s n HEDTEenmpoaykTh». 13. Paznenenue cMecu nmepMaHraHa-
Ta U IUXpoMara Kalusi cnocoOoM Kpuctauuzamnuu. 14. BzaumopaelcTBrue MOPOIIKOB JKe-
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Je3a ¥ cephl Ipu HarpeBaHuu. 15. [lonydeHue yriiekuciaoro rasa B3auMOJCHCTBUEM Mpa-
MOpa C KHUCJOTOM U OOHapy»XEHHUE €ro ¢ MOMOIIbI M3BECTKOBOM BOAbI. 16. Katanutuue-
CKO€ pa3JIoKeHUEe MepoKcuaa BoAopoAa (KaTaiau3zaTop — JAUOKCUI Mapranma). 17.
PepMEHTAaTUBHOE Pa3JIOkKEHHUE MEPOKCHAA BOJOPOJA C MOMOUIBI0 KaTan a3bl. 18. Kucnor-
HBI OTHETYLIUTEJb, €r0 YCTPOMCTBO WM MpUHLMN AeicTBuA. 19. Peakinus HelTpanuzauuu
okpainieHHoro (QeHondranenHoM pacTBopa mienouu kuciotod. 20. B3aumoneiicTBue pac-
TBOpPOB ME€pMaHraHaTa U JUXpoMara Kajus ¢ pacTBopoM cyibdura HaTpus. 21. [lomyue-
Hue ocajaka ruapokcuaa meau (I1) mnu ruppoxcuaa sxenesa(lll) peakmueit oomena. 22.
PacTBOpeHHE MONYy4YEHHBIX OCAJKOB T'MAPOKCUIAOB METAIOB B KucioTe. 23. [lonyyeHue
YIJIEKUCIIOTO ra3a B3auMOJIEHCTBUEM pacTBOpa KapOOHATa HATPUs C KHCIOTOM.

JlabopaTopusbie onbITHL. 1. M3roToBienue ¢punpTpa n3 GuIbTpoBaIbHON OyMaru uiu
OymaxkHou candetku. 2. U3ydueHue yCcTpoilcTBa 3aKUTAIKU U €€ TUIAMEHHU.

JomamHui 3kcnepuMeHT. 1. Pa3nenenne cmMecu cyxoro MOJIOKa M PEYHOTO IECKa.
2. M3roToBiieHME MapJIeBOM MOBSA3KH KAaK CPEICTBA WHIWBHUAYaJbHOW 3aIlMTHl B MEPHOJ
anuaeMuu rpumnma. 3. OTcrauBaHue B3BECH NMOPOIIKA JJISI YUCTKH MOCYAbl B BOJIE U €€ Jie-
KaHtanus. 4. AncopOuus akTUBUPOBAHHBIM YTIIEM KpacsSIIUX BEIIECTB IMENCU-KOJBI. 5.
AncopOuusi KyKypy3HbIMU MaJIOUKaMH MapoB maxyuux BemiecTB. 6. M3yuenue cocraBa u
IPUMEHEHUSI CUHTETUYECKUX MOIOIIHUX CPEJICTB, CONEPKALMX IH3UMEL. 7. Pa3ziioxeHue cMme-
CU TIUTHEBOW COJBI U CaXapHOW MyJphI NpU HarpeBaHuu. 8. PacTBopeHue B Boje TabIETKU
actiupuHa YIICA. 9. [IpuroroBiieHne U3BECTKOBOM BOJIBI U OMBITHI ¢ HEW. 10. B3anmonenct-
BHE pacTBOpa MepMaHTaHaTa Kajiusi ¢ aCKOPOMHOBOM KHCIOTOM.

IIpakTuuyeckas padora 4 (IOMAIIHWIA SKCIIEPUMEHT). BhIpamuBaHue KpPUCTAJIIOB
COJIN.

IpakTuyeckast padora S. OuncTKa ITIOBapEHHOMN COJIU.

[IpakTrdeckas padora 6 (momarmrHmii 3KcriepuMenT). Koppo3us MeTaios.

Tema 4.

Paccka3bl mo xumuu (34)

Vuenuueckas kongepenyus «Bovioarowuecs pycckue yuenvie-xumurxuy. XKU3Hb U Aesd-
tenbHOCTh M. B. JlomonocogBa, [[. 1. MenneneeBa, A. M. bytieposa.

Koukypc coobwenuii ooyuarowuxcsa «Moe nobumoe eewgecmsoy. OTKpbITHE, TOTyUe-
HUE Y 3HAaYEHUE BHIOPAHHBIX 00yYAIOIIUMUCS BEIIECTB.

Konkypc yuenuueckux npoexmos. ViccnenoBanusi B 00J1aCT XMMHYECKUX PEAKIIMI:
(doTOCHHTE3, TOPEHNE U MEJIJICHHOE OKUCIICHHE, KOPPO3USI METANIJIOB U CIIOCOOBI 3aIIUTHI OT
Hee, IPyrue peakinu, BHIOpaHHbIE 00yJaIOIIUMUCS.

YYEEHO-TEMATUYECKUM NNAH
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B pe3ynomame u3zyuenua xumuu yueHuK Hayuumcsa nOHUMAams

XUMUYECKYI) CUMBONUKY: 3HAKH XUMUYECKUX DIIEMEHTOB, (DOPMYITbI XUMUUYECKHUX
BEIIECTB;

* gadicHellwiue Xumuueckue NOHAmMUA: XUMUYECKUI 2JIEMEHT, aTOM, MOJIEKYJa, OT-
HOCHUTEJIbHbIE aTOMHAsI U MOJIEKYJISIpHAsi Macchl;

* OCHOGHbIE 3AKOHbI XUMUNU: COXPAHECHUS MACChl BEIIECTB, IOCTOSHCTBA COCTAaBA;

MOJIYYUT BO3MOKHOCTH HAYYHTHCSH

* Ha3bleamp: XUMUYECKUE DJIEMEHTHI, COCIUHCHHUS,

* 00bsACHAmMb: GU3NUECKUA CMBICII aTOMHOTO (TTOPSIKOBOT0) HOMEpa XUMUUYECKOTO
3JIEMEHTa, HOMEPOB TPYIIIBI U MEPHO/IA, K KOTOPHIM 3JIEMEHT MPUHAICKUT B MIEPHOIHYE-
ckou cucreme JI. . MenneneeBa; 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB DJIEMEHTOB B
npejenax MajibIX IEPUOAOB U TJIABHBIX MOJATPYII; CYIIHOCTh PEeaKIMii HOHHOTO OOMEHa;

* onpedenamp: COCTAB BEIIECTB MO UX HopMyiam;

* cocmagnamp: HOPMYIIbI HEOPTAaHUUYECKUX COCTMHEHHUI;

* oOpauiampca C XUMUYECKOU MTOCYI0N U TaOOpaTOPHBIM 000PYI0BAHUEM;

* @bluUCAAMB: MACCOBYIO JIONIO0 XMMHUYECKOIO 3JIEMEHTa M0 (hopMyse COeTUHEHMUS;
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE;

HCI0JIb30BAaTh IPHOOpPeTeHHbIE 3HAHUS M YMEHHSA B MIPAKTHYECKOM /1esiTeJIbHO-
CTH M NIOBCEJHEBHOM KM3HU JIS:

* Oe3omacHOro oOpallleHus ¢ BElIeCTBAMU U MaTepuaiamy;

* 9KOJIOTHYECKH IPaMOTHOTO MOBEACHUS B OKPYXKAIOIIEH cperne;

* OIEHKHU BIUSHUS XUMHUECKOTO 3arpsiI3HEHUS OKPY>KAIOIIel Cpeibl Ha OPTaHU3M Ue-
JIOBEKa;

* KPUTUYECKOU OIICHKU HH(POPMAIIIH O BEIIECTBAX, HCIIOIb3yEMbIX B OBITY;

MPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHIICHTPAIIUU
Y4yeOHO-MeTOAMYeCKU KOMILJIEKC!
1. T'abpuensn O.C. IIporpamma kypca xumuu ais 8-11 kinaccoB 00111e00pa3oBaTeb-
HbIX yupexaeHuil.— M.: lpoda, 2013.
2. T'abpuensu O.C. Xumus. BBoanslii kypc. 7 kiacc: yue0. [Tocooue/ O.C. I'abpue-
nsia, LT, OctpoymoB, A.K. Axnebunun. — M.: Ipoda, 2013.
3. Tadpuensu O.C. Meroaudeckoe mocobue k nmponeaestudeckomy kypey O.C. I'ab-
puensiHa, M.I'. OctpoymoBa, A.K. Axnebununa «Xumusi. BBogusiii kypce. 7
kacey: metoauyeckoe nocooue/ O.C. INadpuensn, I'.A. Illunapesa. — M.: [lpoda,

JlonoTHUTeJIbHAS JTUTEPATYPA IS YUEHUKA U YU TeJs

1. AmukGeposa JI. FO. 3anumarenpHas xumusi: Kaura s 00ydyaronmxcs, yuutenen
u poauteneit. — M.: ACT-TIPECC, 1999.

2. Anux6Geposa JI. 0., Pykk H. C. Ilone3nass xumus: 3amauyu U ucropur. — M.:
Ipoda, 2005.

3. bynsrueBa H. B. B mupe kon6, wim [TotoMcTBO 0/1HOTO My3bIps. // XUMHSI B TIKO-
me.—1997. — Ne 3. — C. 70 — 72.

4. Typesuu A. E., UcaeB JI. A., Ilontak JI. C. ®uzuka. Xumusa. 5—6 ki. Metonuue-
ckoe rmocooue. — M.: [Ipoda, 1995.

5. 3aropckuii B. B. Oruu noremnesie. deiiepBepk: UCTOpUs, TEOpHUs], MPAKTUKA. —
M.: llIxona um. A. H. Konmmoropoa «Camoo6pa3zoBanuey, 2000.

6. 3aHuUMaTeNbHBIE OMBITHI C BEIIECTBAMHU BOKPYT HAC: WJLIFOCTPUPOBAHHOE MOCOOUE
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IUI TIKOJIBHUKOB, M3y4alONINX €CTECTBO3HAHUE, XUMHUIO, 3KOJOTUIO / ABT.-COCT.
H. B. I'py3nesa, B. H. JIaBpoBa, A. I'. MypaBbeB. — CI16.: Kpucmac, 2003.
Kamnau mupa. — M.: ABanta+, 2001.
8. Kuwura s urenust o Heopranuueckon xumuu: Ka. nus oOyvaromuxcsi: B 2 4. —
M.: ITpocsemienue, 1993.
9. Kpayzep b., ®pumantn M. Xumus. JlabopaTopHblii pakTUKyM. — M.: Xumus,
1995.
10. Ky3uenosa H. E., [llatanoB M. A. O0y4yeHre XUMHHA HA OCHOBE MEXKIPEIMETHOM
uHTerpannn. 8—9 k1. — M.: Benrtana-I"pad, 2005.
10. Xumus u obmectso: Ilep. ¢ anrin. — M.: Mup, 1995.
11. Xumusa. Uutepecusie ypoku: M3 3apyOexHOro ombiTa npenojaBanus / ABT.-COCT.
B. H. T'onouep. — M.: HIIDHAC, 2005.
12. Utpemmnep I'. U., [luuyruna I'. A. IugakTudeckue Urpsl Ipu 00y4YeHUU XUMUHU.
— M.: Jlpoda, 2004.
IIpumepHbIe TeMbI JOKJIAA0B 00y4aOLIUXCH
1. Yueba M.B.JlomonocoBa B Mockse (1731— 1735).
2.Bxmag M. B. JlIoMmoHOCOBa B pa3BUTHE XUMUH.
3.IlepeBon Ha coBpeMeHHBIN pycckuil sA3bIk Aokiaaga M.B.JlomonocoBa «CinoBo o

~

N0JIb3€ XMUMHMW», B MyOJIMYHOM coOpaHun MMrepaTopckoil akaaeMuu HayK CEHTSOps 6
nHs 1751 r., roBoperHoe Muxaniom JIOMOHOCOBBIMY.

4. M. B. JIoMOHOCOB 0 M0JIb3€ CTEKIIA.

5.M. B. JIoM0OHOCOB — OCHOBATEJIIb IIEPBOM XUMHUECKOH 1abopaTtopuu B Poccun.

6. Kpyr nayunsix uarepecoB M. B. JlIomoHocoBa.

7. J1. 1. MenpeneeB — y4eHBIN ¢ MUPOBBIMU 3aCIyTraMHu.

8.J1. . MeHneneeB — opranuzaTop U MepBblil aupekTop ['1aBHOM manaThl Mep U Be-

COB.

9.J1. . MenaeneeB — uMCCIeIOBATETh BO3yXOTUIABAHUS.

10. /1. 1. MenneneeB — co3nmareib O€3IMHOTO ITOPOXa.

11 Hdpy3bs u kosneru [1. 1. Menneneesa B cpepe HayKu, TEXHUKU U KYJIbTYPBHIL.
12.MexnayHapoaHbie KOHTaKTHl U pu3Hanue 3aciyr /. . Menpaeneesa.
13.VBneuenus JI. 1. MeHnneneena.

14.menem JI. 1. MeHenceBa Ha3BaHBEL...

15.Anekcanap MuxaitnoBuu byTiepoB — 3amedaTeNbHbIN PYCCKHI XUMUK.
16.A. M. byTiepoB — BbIat0mMuUKAcs OUOJIOT.

17. 1py3es u komuieru A. M. Bytneposa.

IIpumepHbie TeMbl coo0meHn «Moé 1100uMoe BelecTBo».
1. Anmas.

2. AMMUaKx.

3.bopnas kucnora.

4.T'maybepoBa coJb.

5.HepTHBIE ra3sl.

6.Hox.

7.Manaxur.

8. Mpawmop.

9.1lepekucs Bogopoa.
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10.Ilepmanranar kanusi.
11.TIuteeBas coja.
12.TToBapenHas coJb.
13.Caxapo3a.
14.Yrnekucnbli ras.

15. YkcycHast KucioTa.
16.2TunoBslil ciupt

DJIeKTPOHHBbIE 00pa3oBaTe/ibHbIE pecypchbl U UHTepHeT pecypcbl Opranuye-
ckast xumus. 10-11 knaccel

Xumus. 8 kiacc. (3)

Xumus. 8-11 kimaccel. Buprtyansnas na6opatopus. (2) Xumus. 8-11 kmaccel. (bu6-kxa ».H.11.).

Xumus 9 kimacce (3 CD)

Xumus obmas u Heopranudeckas. 10 - 11 kmaccbl. Xumus muist Becex - XXI: Pemenue 3amau. Camoy4u-
TEJb

bonbemas sauknoneaus Kupumia u Medoaus. (3) /2006 r./ boasimas samuknoneaus Kupwia u Medo-
st (2) /2005 r. Xumus u XXuzas — XXI Bek http://www.hij.ru

[Mazera «Xumus» u caiit quist yaurens «5 uay Ha ypok xumum» http://him. Iseptember.ru ChemNet: mop-
Tasl PyHIAMEHTAIBHOTO XUMHUYecKoro oOpaszoBanus http://www.chemnet.ru AJIXUMUK: caiit JL.IO.
Anuk6eposoii http://www.alhimik.ru

OCHOBBI XMMHU: 00pa30BaTEIbHBIN CAUT ISl IIKOJBHUKOB U CTYAECHTOB http://www.hemi.nsu.ru Xumus B
OtkpseiTom koutemxke http://www.chemistry.ru

WebElements: oHTaifH-ClIpaBOYHUK XMMAYECKUX JIEMEHTOB http://webelements.narod.ru bemok u Bce o
HEeM B Ouostoruu ¥ xumuu http://belok-s.narod.ru

Buptyansnas xumudeckas mkoua http://maratakm.narod.ru 3aHnmarenbHas XUMUS: BCE O METaJIax
http://all-met.narod.ru Mup xumun http://chem.km.ru

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

MarepuajibHO — TEXHHYECKOE o0ecreueHmne

HatypanbHble 00BEKTHI:

Kosnexkun MuHepanoB U TOPHBIX OpoA; MeTayuioB U CIUIaBOB;

MunepanpHbIx ynoopenuii; [Imactmace, kayaykoB, BOJIOKOH.

XuMHUECKUE peakTHBBl U MaTepuaiibl: Hanbosee 4acTo Cmosib3yemble :

D)IIpocTsie BemecTBa: MeIb, HATPUN , KLU, MarHUH, JKeJIe30, IIMHK; 2)OKCUIBI: MeAH(||),KanbIus, xKe-
ne3a(|||),maruus;

3)KHUCIIOTHI: CepHasi, COJIsTHAs!, a30THA;

4)ocHOBaHMSI - TUAPOKCHIBL: HATPUS, KAJIbIUA,25%-HbII BOJHBIA PaCTBOpP AMMHUAKa;

5)conu: xymopuasl HaTpus, Meau(||),aroMuHuMs, *kenesa(|||);HuTpaThl Kanus, HaTpus, cepedpa; cyiabpaTsl
menu(||),xene3a(]|),xenesa(|||),aMMOHMS; HOAU] Kaslusi, OpOMUJL HATPUS;

6)opraHMyecKre COETUHEHUS: ATAHOJ, YKCYCHAsl KUCII0Ta, METUJIOBBIN OpaHKeBbIN, (peHOIPTaNEHH,
JaKMYC.

XuMmuyeckas J1abopaTopHas nocy/a, anmnapaTsl U mpuOopsl: 1)[Ipubopsl 11st paboThI ¢ Ta3zamu;
2)anmapatbl 1 IPUOOPHI AJIs1 ONBITOB € TBEPABIMH, KHUJIKMMHU BEIIECTBAMU; 3 )U3MEpUTENIbHbIE TPUOOPHI U
MPUCTIOCOOIEHHUS ISl BHIITOJIHEHUS OTIBITOB; 4)CTEKJIIHHAS U TJIaCTMACCOBas MOCYJa U MPUCTIOCOOICHUS
JUIsl IPOBEZIEHNUs ONBITOB. Monenu:

Habops! Mozieneit aToMOB 15l COCTaBJIEHUS IApOCTEPKHEBBIX MoJiesiel Moiekyin; Kpucrannnyeckue
PELIETKU COJIEH.

Y4eOHble mocoOust Ha MeyaTHOW OCHOBE:

[lepuonnueckas cucrema xumuueckux nemeHToB J.1.Menneneesa; Tabnuua pacTBOPUMOCTH KUCIIOT,
OCHOBaHMUI COJICH;

ANTOPUTMBI IO XapaKTEPUCTUKE XUMUUECKHUX AJIEMEHTOB, XUMHUUECKHUX PEAKIIMM, PEILIEHUIO 3a/1a4.
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